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1	Introduction
During the last meeting’s discussion, companies agreed on introducing PDSCH requirements for HST-SFN scheme A, and FFS on test design and channel model definition. 
	· 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
· FFS on test design and channel model definition 



While for other work scope there is unclear whether to have new requirement. 
In this contribution, we shared our views on the necessity of introducing requirement for other work scope and give our suggestion on how to design the test case for HST-SFN scheme A PDSCH requirement. 
2	Discussion
2.1 Scope of PDSCH requirement
As for the scope of PDSCH requirement, it was agreed to have such requirement for HST-SFN scheme A, and the test case design will be discussed in the last chapter. 
Regarding to the HST-SFN scheme B, it is still under discussion whether to have such requirement. Couple of options are listed in the WF [1]:
	Candidate options:
· Option 1: Introduce PDSCH requirements for SFN scheme B.
· Option 2: Introduce only PDSCH requirements for SFN scheme A
· Option 3: 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: 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



HST-SFN scheme B ensures that the gNB will pre-compensate the frequency shift from the second TRP based on the estimated Doppler from UL signals so that the frequency shift of PDCCH/PDSCH received from the second TRP becomes same as that from the first TRP. Sametime, with such pre-compensation exist, there will be not much impact on UE processing, and the scheme B should be equivalent to HST single tap scenarios, which weakens the meaning of defining performance requirement. In addition, it is our understanding that HST-SFN scheme B does not require advanced receiver, but scheme A does, which makes scheme A more meaningful in defining requirement for verifying UE receiver behavior. 
Proposal 1: Option 2: Introduce only PDSCH requirements for SFN scheme A.
Another open issue is whether to define PDSCH requirement for HST-SFN scenario for CA. Following are candidate options from last meeting’s WF [1]:
	Candidate options:
· Option 1: Define PDSCH CA requirements for HST SFN scenario
· Option 2: Do not define PDSCH CA requirements for HST SFN scenario
· Option 3: Define single carrier requirement firstly 



From our perspective, it is unclear about the impact on CA performance while multiple TCI processing implemented. Thus, further evaluation is needed before discussing the requirement. Considering the limit timeline and heavy workload for Rel-17 FeMIMO, we prefer to not consider introducing PDSCH requirement for CA. 
Proposal 2: Option 2: Do not define PDSCH CA requirements for HST-SFN scenario.
2.2 Scope of PDCCH requirement
It is under discussion that whether to introduce PDCCH requirement for HST-SFN scenario. Following are candidate options:
	Candidate options:
· Option 1: Define PDCCH requirements for HST SFN scenario
· Option 2: 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: Do not define any PDCCH requirements for HST scenario but define PDCCH requirements for Scheme A for non-HST scenario.
· Option 4: Define test case when both channels (PDSCH/PDCCH) are transmitted using SFN scheme A and verify performance of PDSCH only
· Option 5: Do not define PDCCH requirements for HST SFN scenario 




As far as we concern, we are open for introducing the PDCCH requirement for HST-SFN. But we are reluctant to consider option 4: ‘Define test case when both channels (PDSCH/PDCCH) are transmitted using SFN scheme A and verify performance of PDSCH only’ as a way forward, since it will be very unclear on the impact to the simulation results, for example: it will be hard to tell that the bad BLER or throughput of PDSCH is caused by bad demodulation on PDCCH or PDSCH. 
However, we think the PDCCH enhancement is quite important. So, honestly, we are more willing to have PDCCH requirement on non-HST SFN scenario. But if such requirement cannot be agreed to be introduced then we would like to consider the necessity of introducing PDCCH requirement for HST-SFN scenario. 
Proposal 3: If the PDCCH requirement for non-HST SFN scenario is excluded then consider the necessity of introducing PDCCH requirement for HST-SFN scenario. 
2.3 Test case design for Scheme A
It is preferable to reuse most of the existing Rel-16 HST-SFN test setup and make small modifications accordingly. 
Maximum Doppler shift
Candidate options:
	· Proposals
· Option 1 (NTT DoCoMo):
· 15KHz SCS: 972Hz
· 30KHz SCS: 1667Hz
· Option 2 (Samsung, Intel, Huawei):
· 15KHz SCS: 870Hz
· 30KHz SCS: 1667Hz



We prefer to reuse the Rel-16 HST-SFN JT test setup to verify the performance improvement of Scheme A compared with Rel-16 assumption. We therefore propose to set 870Hz for SCS=15kHz and 1660Hz for SCS=30kHz. 
Proposal 4: For PDSCH demodulation requirements with HST-SFN Scheme A, set 870Hz for SCS=15kHz and 1660Hz for SCS=30kHz.
MCS and Rank
Candidate options:
	· Proposals
· Option 1 (Intel): 
· MCS 13, MCS17 with Rank 2 from MCS Table 1
· Option 2 (Huawei, Samsung): 
· MCS 17 with Rank 2 from MCS Table 1



Same as the maximum Doppler shift, our preference is to reuse the same test setup as Rel-16 HST-SFN JT. Therefore, we prefer to configure MCS13 rank 2 because it still requires the advanced receiver for HST-SFN joint transmission. 
Proposal 5: For PDSCH demodulation requirements with HST-SFN Scheme A, set MCS13 Rank 2. 
Channel Model
Candidate options:
	· Proposals
· Option 1 (Samsung): 
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused as baseline
· MCS 13, MCS17 with Rank 2 from MCS Table 1
· 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 (Apple): 
· Other options are not precluded 



For HST-SFN Scheme A, gNB can configure different TRS per TRP, where RAN1 assumed two TRPs. On the other hand, HST-SFN channel model specified in TS38.101 B.3.2 models the joint transmission from 4 RRHs. We therefore propose to reuse TS38.101-4 B.3.2 but the number of RRHs are limited to 2, to reuse the existing channel model as much as possible and to align with RAN1 assumption.  
Proposal 6: For HST-SFN Scheme A, reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m, v=500km/h) with removing the two furthest paths corresponding to the two furthest TRP.
Except above parameters, it is also important to confirm the understanding that the HST-SFN scheme A needs HST-SFN advanced receiver. 
Proposal 7: Confirm the assumption that the HST-SFN advanced receiver is the baseline receiver for defining scheme A requirement.
Required UE capability
RAN4 defined a UE capability to support HST-SFN advanced receiver for single carrier in Rel-16 and CA in Rel-17. On the other hand, RAN1 will define a new UE capability for HST-SFN Scheme A like ‘SFN scheme A (scheme 1)’. This means RAN4 does not need to define new UE capability for HST-SFN scheme A. 
Proposal 8: The PDSCH demodulation requirements for HST-SFN Scheme A is applicable for UE capable of ‘SFN Scheme A’. 
3	Summary
In summary, we shared our views on left open issues for HST-SFN scenario for multi-TRP scheme. Here, we summarize our proposals:
Proposal 1: Option 2: Introduce only PDSCH requirements for SFN scheme A.
Proposal 2: Option 2: Do not define PDSCH CA requirements for HST-SFN scenario.
Proposal 3: If the PDCCH requirement for non-HST SFN scenario is excluded then consider the necessity of introducing PDCCH requirement for HST-SFN scenario. 
Proposal 4: For PDSCH demodulation requirements with HST-SFN Scheme A, set 870Hz for SCS=15kHz and 1660Hz for SCS=30kHz.
Proposal 5: For PDSCH demodulation requirements with HST-SFN Scheme A, set MCS13 Rank 2. 
Proposal 6: For HST-SFN Scheme A, reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m, v=500km/h) with removing the two furthest paths corresponding to the two furthest TRP.
Proposal 7: Confirm the assumption that the HST-SFN advanced receiver is the baseline receiver for defining scheme A requirement.
Proposal 8: The PDSCH demodulation requirements for HST-SFN Scheme A is applicable for UE capable of ‘SFN Scheme A’. 
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