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Background
This contribution is to capture the agreements and the directions for the further studies of performance requirements definition for Rel-17 HST-SFN enhancements. 
The following sub-agenda items from e-mail thread [101-bis-e][320] NR_FeMIMO_Demod_NWM are considered:
· Sub-topic 3-5: Test Scope on Enhancement on HST-SFN deployment
· Sub-topic 3-8: Test setup for demodulation requirement for HST-SFN enhancement
The detailed discussions can be found in the e-mail discussion summary [R4-22xxxx]
WF on requirements definition for HST-SFN enhancements
[bookmark: _Hlk87477886]Scope of PDSCH requirements
	Tentative agreements:
· Introduce PDSCH requirements for HST SFN scheme A 
· FFS on HST SFN scheme B
· Further evaluate impact on UE receive processing for SFN scheme B	Comment by Artyom Putilin: Option 4 can be considered as a WF for further study. RAN4 also needs to discuss channel model for SFN scheme B considering that test setup should ensure some minimum BS processing to perform frequency pre-compensation. 
· FFS on test design and channel model definition 	Comment by Jiakai Shi: We think it is difficult to design the test. 
How to design the pre-compensation part? What is the exact level of ‘minimum’? In testing, the pre-compensation part needs to be implemented by TE vendors. How to ensure the implementations between different TE vendors are the same?
In this case, we support to not consider HST SFN scheme B.	Comment by Huawei: From our understanding, the gNB Doppler pre-compensation value can be modelled into the channel model during the test so that gNB behaviour has same impact to all UEs. The detailed pre-compensation value can be changed over time during the test to simulate different BS implementation.	Comment by Artyom Putilin: We have added FFS also on test design to indicate the main concerns from companies and have pre-requisite for further discussion 
Candidate options:
· Option 1 (Samsung, Huawei, CMCC): Introduce PDSCH requirements for SFN scheme B.	Comment by Jingjing Chen: Both option 1 and option 3 are OK for us. The key consideration is that with TRP-based pre-compensation, UE may still need to handle the residual doppler shift. It is necessary to guarantee UE demodulation performance for this case.
· Option 2 (Ericsson, Intel, NTT DoCoMo, Qualcomm, Apple): Introduce only PDSCH requirements for SFN scheme A
· Option 3 (CMCC):  Do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme: 
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed
· Option 4 (Intel):  Further evaluate impact on UE receive processing for SFN scheme B
· Option 5 (Huawei) Introduce PDSCH requirements for both SFN scheme A and SFN scheme B with introduction of the following test applicability rule:
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed



Scope of PDCCH requirements
	Candidate options:
· Option 1 (CMCC): Define PDCCH requirements for HST SFN scenario
· Option 2 (Ericsson): RAN4 discusses and decides whether to still have PDCCH demodulation requirement if intra-slot PDCCH repetition demodulation requirement is agreed to be introduced
· Option 3 (Huawei): Do not define any PDCCH requirements for HST scenario but define PDCCH requirements for Scheme A for non-HST scenario.
· Option 4 (Intel): Define test case when both channels (PDSCH/PDCCH) are transmitted using SFN scheme A and verify performance of PDSCH only
· Option 5 (Apple, Qualcomm): Do not define PDCCH requirements for HST SFN scenario



PDSCH CA requirements
	Candidate options:
· Option 1 (Intel): Define PDSCH CA requirements for HST SFN scenario
· Option 2 (Huawei, Qualcomm): Do not define PDSCH CA requirements for HST SFN scenario
· Option 3 (Apple, CMCC, Samsung): Define single carrier requirement firstly



Test Case design for PDSCH requirement for SFN scheme A with Single Carrier
	Test setup
Tentative agreement:	Comment by Jiakai Shi: Can we say this is just an option?
· Option 1:
· Reuse existing Rel-16 HST-SFN test set-up as a baseline	Comment by Md Jahidur Rahman: We don't agree with this tentative agreement. In our view, there is no requirement for PBCH/SSB to be SFNed for HST scheme A in Rel-17 (similar to HST-DPS scheme).	Comment by Jiakai Shi: We can’t agree on this tentative agreement.
· PDCCH/PDSCH/PBCH SFN transmitted from two RRHs
· TCI state 1 and TCI state 2 applied for TRP/RRH #2n, #2n+1 separately; TRS 1 and TRS 2 transmitted from TRP#2n, and #2n+1 separately
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	CBW
	10 MHz
	40 MHz

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	
	7D1S2U, S: 6D 4G 4U

	TRS periodicityconfiguration
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Propagation conditions
	HST-SFN for PDSCH, PDCCH, DMRS
HST-SFN single tap for TRS

	Ds and Dmin
	Ds =700m; Dmin=150m

	Test metric
	SNR @70% of maximum throughput


· Other options are not precluded.
Candidate options:
Maximum Doppler shift	Comment by Artyom Putilin: It seems that we can agree on Doppler shift value for 30kHz SCS, right?	Comment by Jiakai Shi: No, we can’t. 
Actually, we haven’t discussed a lot around the detailed simulation assumption. 

At least three companies stated that we should focus on the scope first in the 1st round discussion. And I believe the recommendation for 2nd round by the moderator said: Focus on the test scope discussion firstly

In this case, we can’t agree on any option here.
We propose to leave these options as they are, and to give companies more time to check before making any agreement. 
· 15 kHz SCS:	Comment by Md Jahidur Rahman: We support option 2 	Comment by docomo: We support option 1. This value is also same as Rel-16 LET HST-SFN requirement for FDD.
· Option 1: 972 Hz
· Option 2: 870 Hz
· Other options are not precluded
· 30 kHz SCS:	Comment by Jingjing Chen: We support option 1	Comment by docomo: We support option 1
· Option 1: 1667 Hz
· Other options are not precluded
· Option 1 (NTT DoCoMo):
· 15KHz SCS: 972Hz
· 30KHz SCS: 1667Hz
· Option 2 (Samsung, Intel, Huawei):
· 15KHz SCS: 870Hz
· 30KHz SCS: 1667Hz
MCS and Rank	Comment by Artyom Putilin: We are fine to consider MCS 17 as a starting point.	Comment by Md Jahidur Rahman: We are okay to start with MCS17, but final requirements should be defined based on sim results.
· Option 1 (Intel): MCS 13, MCS17 with Rank 2 from MCS Table 1
· Option 12 (Huawei, Samsung): MCS 17 with Rank 2 from MCS Table 1 as a starting point
· Other options are not precluded
Channel Model
· Option 1 (Samsung):
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused as a baseline
· MCS 13, MCS17 with Rank 2 from MCS Table 1	Comment by Artyom Putilin: Can we remove this proposal from channel model issue?
· Option 2 (Huawei, Ericsson):
· Reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP
· Option 3 (Intel)
· HST-SFN for PDSCH, PDCCH, DMRS with 2 RRHs per cell deployment 
· Single TRP Tx for TRS
· Option 3 (Apple):
· Other options are not precluded (Apple)



Test Case design for PDSCH requirement for SFN scheme BA with Single Carrier	Comment by Jiakai Shi: We are a little bit confused. What is the difference between section 1.4 and 1.5?
	Candidate options	Comment by Artyom Putilin: Suggest distinguishing proposals on MCS and test setup/channel model
· Option 1 (Samsung): Reuse existing Rel-16 HST-SFN test set-up as a baseline
· Two TCI states with QCL A type information, and another one configured QCL type B information
· PDCCH/PDSCH/PBCH SFN transmitted from two RRHs
· TCI state 1 and TCI state 2 applied for for TRP/RRH #2n, #2n+1 separately; TRS 1 and TRS 2 transmitted from TRP#2n, and #2n+1 separately
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused without modelling Doppler shift
· Option 2 (Huawei): Reuse existing Rel-16 HST-SFN test set-up as baseline. Reuse the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP
· MCS 17 with rank 2 can be used as a starting point
· Select typical network implementation and consider the network implementation as a part of channel model (i.e., specify the function between the time and the pre-compensation value) to make sure TE implementation of pre-compensation has no impact on the UE performance during the test
MCS and Rank
· MCS 17 with rank 2 as a starting point
Test setup and Channel Model definition
· Option 1 (Samsung): Reuse existing Rel-16 HST-SFN test set-up as a baseline
· Two TCI states with QCL A type information, and another one configured QCL type B information
· PDCCH/PDSCH/PBCH SFN transmitted from two RRHs
· TCI state 1 and TCI state 2 applied for for TRP/RRH #2n, #2n+1 separately; TRS 1 and TRS 2 transmitted from TRP#2n, and #2n+1 separately
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused without modelling Doppler shift
· Option 2 (Huawei): Reuse existing Rel-16 HST-SFN test set-up as baseline. Reuse the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP
· Select typical network implementation and consider the network implementation as a part of channel model (i.e., specify the function between the time and the pre-compensation value) to make sure TE implementation of pre-compensation has no impact on the UE performance during the test




