[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK16][bookmark: OLE_LINK17]3GPP TSG-RAN WG2 #118 	R2-2204597
E-meeting, May 2022	

Agenda Item:	6.17.4
Source:	OPPO
Title:	Discussion open MAC issues on SRS and CSI-RS
Document for:	Discussion, Decision
[bookmark: _Ref488331639]Introduction
There are still some open issues on SRS and CSI-RS.
Discussion
SRS issue
RAN1 indicated following agreement in RAN1#108 e-meeting:
 Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
•	Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
•	The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set
•	The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
•	Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
•	Note:  The exact details are up to RAN2. 
•	Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.

It means if a SRS resource is not associated with a Rel17 unified TCI state, a MAC CE should be used to associate instead.
Proposal: a new MAC CE should be introduced to associate a SRS resource without any associated Rel17 unified TCI state.
In [1] RAN1 answered Q1.6 as following:
 Question 1.6: RAN2 would also like to confirm whether also semi-persistent SRS (as RAN1 mentioned “of any time-domain behaviour) will follow unified TCI state in DCI or some coordination between RRC signalling, MAC CE and DCI is needed?
Answer 1.6: 
For AP/SP/P SRS for codebook/non-codebook/antenna switching, it can also be configured by RRC on whether to follow Rel-17 indicated TCI. 
Regarding to SRS for BM, only AP SRS for BM can be configured by RRC on whether to follow Rel-17 indicated TCI. Thus, if the parameter “followUnifiedTCI-State-r17” is used, then the restriction should be captured by RAN2 that it cannot be configured or applied when the SRS for BM is transmitted in SP/P manner.  

Based on RAN1’s answer we can see there are several cases, where a SRS resource is not associated with a Rel17 TCI state:
Case 1: AP/SP SRS for codebook/non-codebook, antenna switching and a periodic SRS resource for beam management, for which “followUnifiedTCIstateSRS” is not configured
Case 2: SP SRS resource for beam management
Case 3a: Periodic SRS resource for codeboo/non-codebook and antenna switching, for which “followUnifiedTCIstateSRS” is not configured
Case 3b: Periodic SRS resource for beam management.
For periodic SRS resource, specific TCI state ID should be configured by RRC. The detail can be found in contribution [2].
For case 1 and case 2, a new MAC CE should be introduced. The format of MAC CE “Serving Cell Set based SRS Spatial Relation Indication MAC CE” can be modified for such new MAC CE. Here is one example:



Figure 1
Proposal 1: The MAC CE in Figure 1 is introduced for SRS resource in following cases:
Case 1: AP/SP SRS for codebook/non-codebook, antenna switching and a periodic SRS resource for beam management, for which “followUnifiedTCIstateSRS” is not configured
Case 2: SP SRS resource for beam management
CSI-RS issue
In RAN1 LS [1], RAN1 answered Q1.4 as following:
Question 1.4: Is this RRC parameter implementation is according to intended functionality or should the indication be placed per NZP-CSI-RS resource set or resource. Note that these NZP-CSI-RS resource sets and resource configurations are not specific to AP? 
Note that it will be RAN2 signalling design whether supporting this functionality is 1 bit indication per field X, or by maintaining lists of field X.
Answer 1.4: 
It is not fully aligned with the intended functionality. RAN1 has agreed that only aperiodic CSI-RS for beam management and aperiodic CSI-RS for CSI acquisition can follow the indicated Rel-17 TCI state, which can all be configured using CSI-AssociatedReportConfigInfo. RAN1 has also agreed that periodic CSI-RS, and semi-persistent CSI-RS (therefore CSI-RS for tracking) never follow the indicated Rel-17 TCI state. Provided that these restrictions are captured in the field description of followUnifiedTCI-State in CSI-AssociatedReportConfigInfo, the proposed RRC implementation would be fine

For periodic CSI-RS, the TCI state is configured via RRC signalling i.e. qcl-InfoPeriodicCSI-RS in the NZP-CSI-RS-Resource. However it is not clear how to interpret that SP CSI RS doesn’t follow indicated Rel17 TCI state. For legacy TCI state framework, TCI state is associated with SP CSI RS via MAC CE i.e. (6.1.3.12 SP CSI-RS/CSI-IM Resource Set Activation/Deactivation MAC CE). This MAC CE can be easily extended for unified TCI state also by clarifying that the TCI state IDi can be DL or Joint TCI state just like what is done for qcl-InfoPeriodicCSI-RS for periodic CSI RS.
Proposal 2: To clarify that TCI State IDi in existing MAC CE (6.1.3.12 SP CSI-RS/CSI-IM Resource Set Activation/Deactivation) could be DL or Joint TCI state so that TCI state can be associated with SP CSI RS resource.
BFR issue
[bookmark: OLE_LINK15]In last meeting, RAN2 agreed to support TRP level truncation for Truncated Enhanced BFR MAC CE, which can maximize the number of serving cells in the BFR MAC CE. And there is one remaining issue on the order of including beam failure information during [Post117-e][016] email discussion. One editor’s note has been added in the running CR as following:
For Truncated Enhanced BFR MAC CE, FFS whether to include BFR information of both TRPs for SpCell before SCell(s).
For beam failure information reporting, we understand that SpCell beam failure info should be reported with high priority especially for the case that beam failure is declared on both TRPs. The remaining SCell beam failure information can be reported once the beam of SpCell has been recovered.
Proposal 3: For Truncated Enhanced BFR MAC CE, beam failure information of both TRPs for SpCell is included before SCell(s).  
Conclusion
Proposal 1: The MAC CE in Figure 1 is introduced for SRS resource in following cases:
Proposal 2: To clarify that TCI State IDi in existing MAC CE (6.1.3.12 SP CSI-RS/CSI-IM Resource Set Activation/Deactivation) could be DL or Joint TCI state so that TCI state can be associated with SP CSI RS resource.
Proposal 3: For Truncated Enhanced BFR MAC CE, beam failure information of both TRPs for SpCell is included before SCell(s).  
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