Page 1
3GPP TSG RAN WG1 #116bis	R1-2402531
Changsha, Hunan Province, China, April 15th – April 19th, 2024	
[bookmark: Source]Agenda item:	9.2.4			
Source: 	Langbo
Title: 	Discussion on enhancement for asymmetric DL sTRP/UL mTRP scenarios
[bookmark: DocumentFor]Document for:	Discussion and Decision
1	Introduction 
At RAN#102, a new WID for Rel-19 MIMO enhancements was approved [1], including an objective on enhancement for asymmetric DL sTRP/UL mTRP scenarios as follows:
	5. [bookmark: _Hlk158036782]Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP.


In RAN1#116 meeting, some agreements were made [2].
In this contribution, we further discuss the enhancements for asymmetric DL sTRP/UL mTRP scenarios.
2	Discussions
2.1 Pathloss offset
It is agreed at RAN1#116 that a UL TCI state is associated with a pathloss(PL) offset. Considering the movement/rotation of a UE, pathloss offset may vary along with the change of the location of the UE. It is needed to discuss how to update the pathloss offset applied by the UE. 
If RRC signalling is used alone to update the PL offset associated with the UL TCI state, the PL offset may not be updated timely. Compared to RRC signalling, for fast update of the PL offset associated with the UL TCI state, using MAC CE may be a better choice. For example, a PL offset list which consists of multiple PL offsets could be configured per UL TCI state by RRC signalling, then one PL offset could be activated by MAC CE from the configured PL offset list. 
Proposal 1: Support using MAC-CE to update the PL offset associated with the UL TCI state.
For the detail design on the MAC CE used to activate a PL offset, one alternative is to reuse an existing MAC CE, such as TCI state activation MAC CE, but in this way PL offset has to be updated together with an update of the UL TCI state, which would be an unnecessary restriction. Another alternative is to design a brand-new MAC CE with a structure similar to, SRS Pathloss Reference RS Update MAC CE or TCI state activation MAC CE.
In DL sTRP/UL mTRP scenarios, applying a PL offset on PDCCH ordered PRACH transmission provides benefits of lower power consumption and improved RACH performance. As UL TCI state is not applicable for PRACH in legacy designs, it may be difficult to adopt the PL offset associated with the UL TCI state. One possible solution is to pre-configure a list of candidate PL offsets, and the PDCCH indicates one PL offset out of the pre-configured candidate PL offsets.
[bookmark: _Hlk162361335]Proposal 2: Support applying a PL offset on PDCCH ordered PRACH transmission.
· Consider to use the PDCCH to indicate one PL offset out of a pre-configured PL offset list.

2.2 Two SRS CLPC adjustment states
At RAN1#116, it has been agreed to support two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH, and TPC command for the two SRS CLPC adjustment states was discussed. The following agreement was made in [2]:
	Agreement
Study how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, down-select from the following options:
· Option 1: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA;
· Option 2: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB;
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Option 4: enhance DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group
· Option 6: new DCI format to indicate TPC for SRS CLPC adjustment states
· Other options are not precluded.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 


In the above options, options 1/2/3 have less impact on specification compared with other options, and option 3 is better among the three since there is no need to restrict the two SRS CLPC adjustment states with either srs-TPC-PDCCH-Group = typeA or srs-TPC-PDCCH-Group = typeB.
Option 5 may also be a sensible method since both srs-TPC-PDCCH-Group typeA and typeB are configured in SRS-CarrierSwitching which is used to configure SRS carrier switching and there is no reason to tie two SRS CLPC in asymmetric DL sTRP/UL mTRP scenarios to SRS carrier switching.
For options 1, 2, 3 and 5, Alt 1 and Alt 2 have less impact on specification. Alt 1 can indicate TPCs for both SRS CLPC adjustment states simultaneously while Alt 2 leads to less payload size increment. 
For options 4 and 6, their benefits are unclear at the current stage.
[bookmark: _Hlk162361353]Proposal 3: Support either option 3 or option 5 for TPC command design.
· Option 3：enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group.
Proposal 4: support Alt 1 or Alt 2 for TPC command design.
· Alt 1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states,
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3,
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state.
When a UE is configured with two SRS CLPC adjustment states, which one of the two SRS CLPC adjustment states is used for SRS transmission need be discussed. At RAN1#116, the following agreement is achieved:
	Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded


The asymmetric DL sTRP/UL mTRP deployment is based on a unified TCI frame of R17/18. For unified TCI, closedLoopIndex-r17 is already supported in joint TCI state and UL TCI state. Therefore, reusing the closedLoopIndex-r17 configured in the TCI state with the enhancement in Alt 2 can be a good starting point. An extra parameter in P0AlphaSet-r17 as in Alt 3 seems unnecessary.
On the other hand, the higher layer parameter srs-PowerControlAdjustmentStates is already supported for SRS resource set. Reusing the higher layer parameter srs-PowerControlAdjustmentStates by introducing an extra value different from the two values currently supported (sameAsFci2 and separateClosedLoop) is also a simple solution. Therefore, Alt 1 can also be considered. 
Proposal 5: Support either Alt 1 or Alt 2 for two SRS CLPC adjustment states.
· Alt 1: SRS CLPC adjustment state is associated with SRS resource set
· Alt 2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
3	Conclusion
In this contribution, enhancement for asymmetric DL sTRP/UL mTRP scenarios are discussed. The following proposals are provided:
Proposal 1: Support using MAC-CE to update the PL offset associated with the UL TCI state.
Proposal 2: Support applying a PL offset on PDCCH ordered PRACH transmission.
· Consider to use the PDCCH to indicate one PL offset out of a pre-configured PL offset list.
Proposal 3: Support either option 3 or option 5 for TPC command design.
· Option 3：enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group.
Proposal 4: support Alt 1 or Alt 2 for TPC command design.
· Alt 1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states,
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3,
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state.
Proposal 5: Support either Alt 1 or Alt 2 for two SRS CLPC adjustment states.
· Alt 1: SRS CLPC adjustment state is associated with SRS resource set
· Alt 2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
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