3GPP TSG-RAN WG4 Meeting # 105		R4-2219027
Toulouse, France, November 14 – November 18, 2022

Agenda item:		6.5.1
Source:		Samsung
Title:	Discussion on remaining issues of FeMIMO RRM core requirements
Document for:		Discussion
1 Introduction
In RAN4#104-bis-e meeting, WF on RRM core part for FeMIMO were approved in [1][2]. There are still some open issues for RRM core requirements maintenance.
In this contribution, we provide our consideration of these open issues and give our proposals. 
2 Discussion
2.1 Unified TCI state
In last meeting, companies agreed “no additional time/frequency tracking is needed” if source RS in UL TCI state is in the DL active TCI list. But if source RS in UL TCI state is not in the DL active TCI list, there is no consensus as shown in [1]:
	Issue1-1-1b If source RS in UL TCI state is not in the DL active TCI list:
· Proposals:
· Proposal 1: No additional time/frequency tracking is needed
· Proposal 2: Additional time/frequency tracking is needed
· Proposal 3: No requirement for the case. Adding applicability rules for current UL TCI switching when source RS in active UL TCI state is a subset of source RS in DL active TCI list
· Proposal 4: Check with RAN1


For serving cell, the uplink timing can be derived from the current serving cell DL timing. UE doesn't need to track time/frequency on DL-RS associated with active UL TCI. If the UL TCI state is for the cell with different PCI, it is needed for time/frequency tracking. But in Rel-17, the assumption is: serving cell and non-serving cell are timed within CP length. In addition, the same TAG is for serving cell and additional PCI. The only difference is spatial info but not timing. Under this assumption, we think UE doesn't need to track time/frequency in Rel-17. 
Proposal 1: If source RS in UL TCI state is not in the DL active TCI list, no additional time/frequency tracking is needed.

In RAN4#104-bis-e meetings, most companies support to remove the square bracket which is tentative agreed in RAN4#104-e meeting. 
	Issue 1-2-1 Joint TCI switching delay requirement for DL TCI state switch
· Proposals:
· Proposal 1(Intel, MTK, vivo, Apple, Samsung,vivo, Qualcomm, ZTE):
· Remove the square bracket: 
-   In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
· Proposal 2(Nokia):
· For joint TCI state switch, if the UL TCI state switch delay exceeds the DL TCI state switch delay, the UE is required to receive in DL up to THARQ before it completes UL TCI state switch.


The proposal 2 is intended to start DL transmission before UL TCI state switch completion. But even UE can receive DL transmission, it is still less benefit for lack of HARQ. We prefer to option 1. 
Proposal 2: For joint TCI switching delay requirement for DL TCI state switch, remove the square bracket in current spec:
-   In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.

	Issue 1-2-2 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Proposals
· Proposal 1(Apple, Samsung, Huawei):
· When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
· Proposal 2(Huawei, Apple, Samsung):
· If no consensus can be achieved in RAN4, we suggest that there is no requirements when SSB is indicated as PL-RS in UL TCI state in FR2.
· Proposal 3(Intel):
· When SSB is indicated as PL-RS in UL TCI state for FR2, the total delay is:
-    n+THARQ + 3ms + NM* (Tfirst_target-PL-RS + 7*Ttarget_PL-RS + 2ms)
· Proposal 4(MTK, vivo, Ericsson, ZTE, Qualcomm): 
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Proposal 5(Nokia):
· known conditions:
· The UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + NM* (1*Ttarget_PL-RS + Tprocessingms) / NR slot length. 
Where:
   -	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
   -	PL-RS is considered maintained if the DL RS associated with the UL TCI state is in the active TCI state list.


Companies in Proposal4 think RX beam sweeping is not needed. By our understanding, UE needs to perform RX beam sweeping for SSB because there is no TCI info for SSB if SSB is indicated as PL-RS. But how long is the delay, it depends on UE implementation. One proposal is to specify the worst case to consider both 5 samples of PL-RS and 8 RX beams. Another approach is in RAN4 spec, it is just said longer delay is expected. Proposal 3 is intended to find a middle values of samples for PL-RS and RX beam sweeping. Our first proposal is Proposal 1. But consider it is not common case for SSB usage as PL-RS, we can also accept proposal 2. 
Proposal 3: We support “When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.”. but can accept Proposal 2 “If no consensus can be achieved in RAN4, we suggest that there is no requirements when SSB is indicated as PL-RS in UL TCI state in FR2” since CSI-RS is more common for PL-RS usage.

	Issue 1-4-1 Whether to consider unknown TCI state in the TCI state list 
· Proposals
· Proposal 1(Samsung, Apple, MTK, Huawei,vivo):
· Longer delay applies if any TCI state is unknown in TCI state list update. Active TCI state list can contain known and unknown TCI states.
· Proposal 2(Ericsson, Nokia, ZTE,vivo):
· Define the detailed delay requirement


In RAN4#104-e meeting, for TCI state list update, unknown TCI state was discussed. And the agreement is achieved as:
	Agreement:
· [Longer delay applies if any TCI state is unknown in TCI state list update]. Active TCI state list can contains known and unkown TCI states.


As discussed before, there is no requirement to consider unknown TCI state in R15/R16. For fast DCI based switch, unknown TCI state in not the common case. We agree that active TCI state list can contains known and unknown TCI states from the technical definition. But RAN4 won’t define the delay requirement for TCI state list update. We prefer to not define the delay requirement for unknown TCI state. 
Proposal 4: Remove the square bracket in previous agreement. Longer delay applies if any TCI state is unknown in TCI state list update. Active TCI state list can contain known and unknown TCI states.
2.2 Inter-cell Beam management
In RAN4#104-bis-e meeting, the scheduling restriction for dynamic TDD was discussed. Companies have different understandings of RAN1 specification. Therefore, there are different proposals as below:
	Issue 2-2-1 Scheduling restriction for dynamic TDD
· Proposals:
· Proposal 1(Apple, Ericsson):
· RAN4 need not discuss the scheduling restriction for dynamic TDD as its already captured in RAN1 specification.
· Proposal 2(vivo):
· Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots. Clarify longer L1 measurement delay is expected for this case.
· Proposal 3(MTK, ZTE, Samsung):
· Introduce scheduling restriction for dynamic TDD on serving cell UL symbols which fully or partially (because of TA) overlaps with the SSB for L1-RSRP measurement on cell with different PCI.
· Proposal 3a(Samsung, ZTE):
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on the cell with different PCI. It is enough to add the scheduling restriction on 1 symbol before SSB and one symbol after SSB.
· Proposal 3b(ZTE,Samsung):
· For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, reusing the scheduling restriction due to L1-RSRP measurement on serving cell is fine. Whether the adjacent symbol before and after SSB should be restricted, which should be aligned with the specification for L1-RSRP measurement on serving cell.


In RAN1 spec 38.213, companies in Proposal1 think RAN1 supports the scheduling restrictions as below:
	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE for reception of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or by ssb-PositionsInBurst in ServingCellConfigCommon or, if the UE is not provided dl-OrJoint-TCIStateList, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states for PDCCH or PDSCH, or for a set of symbols of a slot corresponding to SS/PBCH blocks configured for L1 beam measurement/reporting, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.


But by our understanding, RAN1 spec 38.213 doesn’t fully cover the scheduling restrictions. As shown above, the scheduling restriction is applicable with such conditions. In general, the timings from serving cell and non-serving cell are not aligned exactly. When UE received the SSB signal from non-serving cell, there may be collision with uplink symbol in SSB duration. When L1-RSRP measurement is performed, it is inaccurate if there is such interference. Such scheduling restriction should be introduced either in RAN1 spec or RAN4 spec. Proposal 3a and Proposal 3b are similar to introduce the scheduling restriction on adjacent symbol before and after SSB. We think 1 symbol is enough for Rel-17 assumption. 
Proposal 5: For scheduling restriction for dynamic TDD, introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on the cell with different PCI. It is enough to add the scheduling restriction on 1 symbol before SSB and one symbol after SSB.

In RAN4#104-bis-e meeting, applicability of ICBM feature was discussed and many companies agree no extension for concurrent R17 WIs in Release 17. There are companies which think ICBM can applied also for HST scenarios in Rel-17:
	Issue 2-3-1 Applicability of ICBM feature
· Proposals:
· Proposal 1(Apple, MTK, Ericsson, Samusng, Intel, Huawei):
· RAN4 not extend ICBM requirements for concurrent R17 Wis in Release 17. It can be postponed to further release.
· Proposal 2(vivo, CMCC):
· Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR1 HST. The square brackets related to FR1 HST should be removed.
· Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR2 HST, with the assumption that only one active UE panel is used.
· Clarify in TS 38.133 that there is no R17 requirements when inter-cell L1 measurements and R17 enhance gap related features are configured simultaneously to one UE.


For the applicability of ICBM feature, we still want to mention that it is out of scope of FeMIMO WI to extending ICBM for concurrent R17 work items. The core part has been finalized and the timeline is too late to introduce new discussion here. It is too tough and risky to apply the ICBM to other WI also in same release Rel-17. In maintenance phase, there are still such open issues in FeMIMO WI and in other WI as well such as FR2 HST and enhanced MG. It is not clear whether those requirements can be merged or new requirements are needed. For example: for the applicable scenarios, in current HST FR2, for L1-RSRP measurement for serving cell, scaling factor 2 and 6 are specified for HST-SFN scenario A and scenario B respectively. HST FR2 WI resolved the issues for intra-RRHs and inter-RRHs for serving cell. When additional cell can be used in the inter-RRH switching, whether the similar scaling factor can be used directly, it is needed further discussion. We prefer to discuss the applicability for HST FR2 in further release. The same situation happened for R17 enhanced gaps. The sharing factor may need further discussion and revisit. Since we didn’t have such discussion before, it is risky to conclude ICBM can applicable to other cases. For companies mentioned HST FR1 is Rel-16 WI and want to apply ICBM to HST FR1, we also think further discussion is needed. For example, in Rel-17 ICBM, the assumption is like the timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS and UE has sent a valid L3 measurement report during the last 5 seconds. In HST FR1 WI, the maximum speed is 500km/h, if the distance of adjacent cells is like 700m. UE moves outsides the serving cell quickly after the cell identification. In addition, HST FR1 is also enhanced in Rel-17 such as CA, inter-frequency, it is not clear whether TRP specific BFR can be applied directly in HST FR1. Further discussion is needed. In short, it is out of the scope of Rel-17 FeMIMO WI, we propose RAN4 not extend ICBM requirements for concurrent R17 WIs in Release 17. It can be postponed to further release. 
[bookmark: _Hlk118710483]Proposal 6: RAN4 not extend ICBM requirements for concurrent R17 WIs in Release 17. It can be postponed to further release. 

In RAN4#104-bis-e meeting, the measurement restriction of serving cell SSB and CDP SSB are discussed and no consensus as shown below:
	Issue 2-5-1 Measurement restriction for SSB based L1-RSRP
· Proposals:
· Proposal 1(Huawei):
· The measurement restrictions are applied between SC SSB for RLM/BFD/CBD and CDP SSB for L1-RSRP.
· The measurement restrictions are applied between CDP SSB for BFD/CBD and SC SSB for L1-RSRP.
· Proposal 2(Ericsson, Intel):
· Further study the possibility of sharing under some scenarios


By our understanding, CDP SSB cannot be used for RLM. But CDP SSB can be used as BFD and CBD. For the first bullet and second bullet in Proposal1, both can happen. Measurement restrictions are needed if they are overlapped. 
Proposal 7: Measurement restrictions are needed if SSBs are fully or partially overlapped in SC and CDP. 
3 Conclusion
In this contribution, we provide our consideration of remaining issues of core requirements for FeMIMO and our proposals are: 
Proposal 1: If source RS in UL TCI state is not in the DL active TCI list, no additional time/frequency tracking is needed.
Proposal 2: For joint TCI switching delay requirement for DL TCI state switch, remove the square bracket in current spec:
-   In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
Proposal 3: We support “When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.”. but can accept Proposal 2 “If no consensus can be achieved in RAN4, we suggest that there is no requirements when SSB is indicated as PL-RS in UL TCI state in FR2” since CSI-RS is more common for PL-RS usage.
Proposal 4: Remove the square bracket in previous agreement. Longer delay applies if any TCI state is unknown in TCI state list update. Active TCI state list can contain known and unknown TCI states.
Proposal 5: For scheduling restriction for dynamic TDD, introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on the cell with different PCI. It is enough to add the scheduling restriction on 1 symbol before SSB and one symbol after SSB.
Proposal 6: RAN4 not extend ICBM requirements for concurrent R17 WIs in Release 17. It can be postponed to further release.
Proposal 7: Measurement restrictions are needed if SSBs are fully or partially overlapped in SC and CDP. 
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