TAC Planning

T"":scifinq area planning s done o balance signaling overhead that results from tracking area updates
{TAU) with paging load ?QM?M to reach UE camped on the netwark, As user traffie patferns change
hmughmi e day and the over tims, tracking areas and the associated lists sent to UE can be optimized,

but such changes must be ba anced with the cost of recor figuration {for example, 8 problematic change
coutd imrmediately trigger 8t UE in coverage to inftiate & network comection to perform tracking area
updates,

TAC design fnvolves:

» Assigning a virtual tracking area code to each ground cell {(sembstatically as part of TAC planni
and optimization)

05534 TACS are valid and If ‘d‘re*“" m cell uses dedicated PLMNIDS, the full range of TACS
shoutd be available. Therefore each cell cuuld potentially have a unique TAC, but there’s no
reat need or benefit W it and in some cases 2 larger TA 15 preferred (due to TAL glee
limitation)

o gk celis of radiug 11k are raguirad to Hle the continental LS

» Agsigning & physical TAC to each bearm (for example) by chosing the virtual TAC with maximum
averlap
Car explore changing TAC during the e of a beam if neaded, bul in terrestrial networks 2
TAC change typically reguires an eNB restart (TAC &6 sent in SIBL)
berming the tracking area Hst for each beam, which the MME should assign to UE when updating 2
5 TAL
o NOTE: The TAL can contain 8 maximum of 16 different fracking area identities {see {74,301,
9.9.3.331)

The high-le nts and objectives for TAC planning are:
The high-level requirements and objectives for TAC planning are

« D
IS

o A semi-stationary UE registered to the network shotdd rever need to do & TAU due to selecting a
sector with TA not aiready in Uks TAL



» Estimating 3 UEs physical location within a sector 18 not required to meet the first objechive

s Minimize the number of sectors that need fo be pa qed toreach a UE
iy adelition to tracking the boundary of the TAL configured for each UE, paging can use 8
hierarchical approach where the pags is first sent to the sector where UE as last seen, then
slirrgunding sactors, ele.,

» Minimize the rate of tracking area updates

s//

oﬁ

s Semi-static allocation of "vivtual TAC" to ground u‘:ﬁ
¢ DTCGW anchors TAC from EPC polnt of view and n rhual TAC to physical TAC for sach beam
» A baam's TAT may need to change over ime dape ing 1 ,h@w far it moves during its fetime

Por example, at T =1



. . Beam assigned physival TRC 22
- with bracking area fist {TH) given
by virtual TADs of green culls

Tracking Area Updates
A goal of this TAC planning strateqgy I8 to ensure thtm&tmm v i “k}es nob have ty miake tracking area
updates, while still ensuring tracking avea upd ates I the UE moves so it can be accurately paged,

Lef's exarmine the tracking area update behavior for both a stationary and moving UE:
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TAC Index Caleulation from M3

The clivect to cefl beanm footprind af nady is 4k in diameter, This i very close to Uher M3 Reseliinn o which ave 82 b in
dhameter. The larger cur TACS are, the Jess ikely i i & vser needs to do 2 tac update by bel .a,u‘th fringes of a heam outside their
{racking arsa st Howevay paging a TAC consumes altime on &l the beams that overlap with f, so TATS that are too farge make paging
axpensive, A TAC size cinse to & beam foctpant & idesl

The native wicth of an H3 celi 1015 64 bits. The rainsmua nismber of unicue bita *eqxirefi ® :'ﬂp:‘ef-m“zt ar e et if flags avd resalition
metad N e omittsct i 19 bits. Tracking Avea codes are 16 bits long. We can aps from Ré cells t
within a tracking ares hst

cking arga coces that do not repeat

e define the TA List as an vd cell and alf s fivst ang second ne
A st by uaing the 16 least mgnificant bats of the ol el

Er

hbors, we can generate tracking ares codes that do not repsat within
ash comptied on the H3 cell 1

The tods 1o caloidale this tracking aveg code in python logks ke this:
from binascil lmport ¢redl

def tac hashihd cell):
refurn int.to bytes{crcd2(hd cell), 4, "big'y[2:4]

# Bun it on an example r4 cell 1D BB438COOFFFFFTS
3 cell = bytes. Fromhex{ '08438COGFHFFHHFF’)

tac = tac_hash(h3 cell)

print{hex{int.from bytes(tac, byteorder="big'}))

# prints @xdoes

No collisions are found within search radius of 2 o4 cells
(losest hash collision is cells B48bDICHFRHEFET and BAaBedTHEHFHHE. They are 6 cells apart
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