[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #110	R4-2402720
Athens, Greece, February 26 – March 01, 2024

Source:	Nokia, Nokia Shanghai Bell
[bookmark: _Hlk146679136]Title:	Enhancement of NR dynamic spectrum sharing: UE Demodulation Performance Requirements
Agenda item:	8.27.2
Document for:	Discussion

[bookmark: _Toc116995841]Introduction
In RAN4#109, several agreements and way forwards (WFs) from the discussions on Enhancement of NR Dynamic Spectrum Sharing (eDSS) have been made and documented in [1]. The discussions themselves were only about PDCCH, as it was already agreed in RAN4#108bis that RAN4 will only define requirements for PDCCH of eDSS [2]. The agreements and WFs in [1] are summarized below:
	CRS rate matching pattern assumption
Agreement:
1. Single LTE CRS rate matching pattern

UE receiver assumption 
Agreement:
1. Leave the receiver design to implementation for evaluation purposes.  
1. Further check submitted results. If there is a large variation in results, then discuss receiver assumptions.

Common parameters
Agreement:
1. DCI format: 1_0 
1. CCE to REG mapping: Non-interleaved
1. REG bundle size: 6 PRB
1. Precoder: Random precoder with precoder cycling per REG bundle
1. LTE CRS: 4 Ports
1. TX assumption for overlapping REs: Puncture PDCCH and DMRS REs overlapping with LTE CRS
1. LTE PDCCH, PDSCH:  No transmission
1. Slots with LTE PBCH/PSS/SSS: No PDCCH transmission
1. Channel estimation: PDCCH CE only on clean symbols

Payload bits
Agreement:
1. 39 bits

Antenna configuration 
Way forward:
1. Option 1: 2x2, 2x4, 4x2, 4x4
1. Option 2: 4x2, 4x4 only

Channel bandwidth
Agreement:
1. For FDD, consider 10MHz/15kHz
Way forward:
1. For TDD, 
13. Option 1: 10MHz/15kHz
13. Option 2: 20MHz/15kHz

Aggregation level 
Agreement:
1. 4, 8 (for evaluation purpose)

Channel model 
Agreement:
1. TDLA30-10 and TDLC300-100
1. Discuss whether to down-select in the next meeting

Power ratio of LTE-CRS RE/NR PDCCH-DMRS RE
Agreement:
1. 0dB



In addition to the agreements and WFs as mentioned above, it was also discussed among companies in RAN4#109 to conduct preliminary simulations for the discussions during RAN4#110. 
[bookmark: _Toc116995842]Discussion
In this contribution, we will address the remaining open issues from RAN4#109, including the simulation results. Our simulation results can be found in [3] for further information. 
The first open issue to be addressed here is about antenna configuration, as below:
	Antenna configuration 
Way forward:
1. Option 1: 2x2, 2x4, 4x2, 4x4
1. Option 2: 4x2, 4x4 only




The 8 test cases defined in [1] for preliminary simulations have already taken into account the 4 possible antenna configurations as in option 1. Hence, RAN4 can consider them for the requirements, unless there are issues from the collected simulation results from companies. 

[bookmark: _Toc159266637]The 8 test cases for the simulations have covered all antenna configurations.
[bookmark: _Toc159266638]RAN4 to consider antenna configurations of 2x2, 2x4, 4x2 and 4x4.
The next open issue is about channel bandwidth as described below:
	Channel bandwidth
Agreement:
1. For FDD, consider 10MHz/15kHz
Way forward:
1. For TDD, 
21. Option 1: 10MHz/15kHz
21. Option 2: 20MHz/15kHz




[bookmark: _Toc159266639]RAN4 to consider the smaller bandwidth size in defining requirements for TDD, i.e., 10MHz/15 KHz.
There are two related open issues to be discussed together below:
	Aggregation level 
Agreement:
1. 4, 8 (for evaluation purpose)

Channel model 
Agreement:
1. TDLA30-10 and TDLC300-100
1. Discuss whether to down-select in the next meeting



As agreed for the test cases, Aggregation Level 4 (AL4) is to be evaluated with TDLA30-10, while AL8 with TDLC300-100.
[bookmark: _Toc159266640]With the current setup for the test cases, Aggregation Level 4 (AL4) is for less challenging channel and AL8 for more challenging one.
[bookmark: _Toc159266641]Both AL4 and AL8 are using the same low payload.
[bookmark: _Toc159266642]RAN4 to consider both Aggregation Level 4 and 8, with the channel model TDLA30-10 and TDLC300-100, respectively. 
[bookmark: _Toc159266643]RAN4 to discuss the case of using a higher payload for AL8.  
[bookmark: _Toc116995848]Conclusion
In this contribution, we provide our views on UE demodulation performance requirements of NR eDSS. The following Observations and Proposals were made:
Observation 1: The 8 test cases for the simulations have covered all antenna configurations.
Proposal 1: RAN4 to consider antenna configurations of 2x2, 2x4, 4x2 and 4x4.
Proposal 2: RAN4 to consider the smaller bandwidth size in defining requirements for TDD, i.e., 10MHz/15 KHz.
Observation 2: With the current setup for the test cases, Aggregation Level 4 (AL4) is for less challenging channel and AL8 for more challenging one.
Observation 3: Both AL4 and AL8 are using the same low payload.
Proposal 3: RAN4 to consider both Aggregation Level 4 and 8, with the channel model TDLA30-10 and TDLC300-100, respectively.
Proposal 4: RAN4 to discuss the case of using a higher payload for AL8.
[bookmark: _Toc116995849]
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