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DC/CA Enhancements vy ey e e
R A N 1 _ | e d 18 9 TBD 9

SA/CT Dependency: No

Efficient spectrum utilization with robust user experience.
Address capacity shortage due to LL eMBB (XR, CG).

Objective I: Enhancement of latency-constrained capacity for inter-band CA with TDD [RAN1, 2, (4)]
* Cross-carrier HARQ retransmission and cross-carrier HARQ feedback (leftover(s) from R17 eURLLC if

any)

Objective Il: Reduction of data interruption due to SCG blockage or SCG change [RAN2, 1, 4]
* Fast retransmission mechanism for split bearer (i.e. leg 1 to leg 2)
* Temporal Reference Signal for PSCell activation

Objective IlI: Full scheduling flexibility for massive carrier aggregation under limited UE blind decoding

complexity [RAN1, 4]

* Scalable cross-carrier scheduling with 2-stage control (i.e. all scheduling info for 2" cell provided in 2"
stage)
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Cross-Carrier HARQ Enhancements

Packet Delay Budget
FR1 CA, AR/VR 45 Mbps

o Latency—constrained Capacity in FR1 is dominated % of UEs with > 99% files/packets delivered within PDB = 10 ms
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by TDD pattern QDRV
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with one single carrier can be limited under practical 80
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* Suggested R18 Enhancement for FR1 CA o | —=—caennances l | ]
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—  Cross-carrier HARQ enhancement for reduced HARQ, #UEs Per Cell
round-trip latency and improved latency constrained
capacity for low-latency eMBB Latency-Constrained Capacity (PDB = 10 ms) oD
Carrier cCo cCc1 CCO+CC1 CCO + CCl\/
Configuration R17 R18
Average #UEs per cell
. . <2 4 6-10 12
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DC Enhancement to SCG Blockage or SCG Change

* In a network with FR1 + FR2 DC (same ISD) and UE
movement, mean cell dwell time is different in FR1

and FR2
Bounding
— FR1: 2000 ms circle
—  FR2:1200 ms

For low-latency
eMBSB, if there is
FR2 SCG blockage
or change, it is
critical to timely
switch traffic to FR1

Confining

UE
DC switch delay movement
<= PDB is necessary
@ 30km/hr

e Suggested R18 Enhancement for FR1+FR2 DC

Fast DC switching
Target <= 10 ms switch delay for low-latency eMBB
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Multi-Carrier Scheduling Enh

* When aggregating more FR2 CCs (up to 16 CCs),
UE can report limited support of Blind Decoding

(BD) complexity of 4 CCs

— The blocking probability can increase from 15% to 35% due

to limited BD budget

—  Conflict between network CA scheduling flexibility and UE

CA complexity

e Suggested R18 Enhancement for FR2 CA

—  Enhancement of multi-carrier scheduling to allow
- UE blind decoding complexity of one single CC
- Network full scheduling flexibility for multiple CCs

— Based on a two-stage approach, left figure
illustrates an example where 1-CC blind decoding can

accommodate scheduling of 4 CCs
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Source: M. Mozaffari, Y.-P. Eric Wang, K. Kittichokechai, “Blocking
Probability Analysis for 5G New Radio (NR) Physical Downlink Control
Channel,” 2020

- -G - Reduced BD, Case A
- —¥% - Reduced BD, Case B |
—pP— Reference Case

205!

5

S

9 04 B

o

203}t

S

R} . 25%BD

m 0.2r 7

0-1 Original: 15% > 50%BD

. J 1 > 100% BD
20 30 40 50 60 70 80

CORESET size (number of CCEs)

4——Slot———»
DL Control Region
-« -+4——Data Region—»

Scheduling Cell ’_ﬁ

Scheduled Cell #1
Scheduled Cell #2

Scheduled Cell #3

[ ]1% stage DCI 2" stage DCI




Thank You!
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