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Background
In RAN#102, the working item to enhance NR MIMO operations in Rel-19 was agreed [1].
The detailed objective is as follows:
4. [bookmark: _Hlk145555364]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.
Discussions
1.1. Pathloss offset configuration
In RAN1#116 meeting, the following agreements are made. 
	Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, support to associate a UL TCI state with a PL offset:
· When a UL TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this UL TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with UL PL which is derived from the DL PL RS and the PL offset.
· FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW.
· Note: it does not intend to increase the number of maintained PLs per cell.
· FFS: whether to support associating joint TCI state (if supported) with a PL offset.
Further study whether/how to apply a PL offset on PDCCH-order PRACH transmission too.
· FFS: how to determine the Tx beam of PRACH towards UL TRP 
· Note: this does not imply to support 2 TA for single-DCI based system.



	Agreement
Down-select one from the following alternatives:
· Alt1: Use only RRC to update the PL offset associated with the UL TCI state
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state
· FFS: Details on MAC CE

Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, separate DL/UL TCI state mode of Rel-17/18 unified TCI framework can be configured for both FR1 and FR2.
· Joint TCI state mode can be configured at least for FR1



According to the discussion at RAN1#116 meeting, one of the discussion points is how the PL offset for a UL TRP is updated, and we have two alternatives to update the PL offset.
Regarding Alt. 1 (only RRC), a PL offset is configured and associated with an UL TCI state, and the PL offset is indicated by UL TCI state(s). In this case, the PL offset updated in advance is switched by indicating UL TCI states. Regarding Alt. 2 (RRC + MAC CE), the PL offset associated with an UL TCI state can be updated separately in each UL TCI state. 
In our view, we should use only RRC to update the PL offset. For separate DL/UL TCI state mode of Rel-17/18 unified TCI framework, specifications already say that up to 8 combinations of DL/UL TCI states corresponding to a TRP can be activated and each combination is mapped to a codepoint in a TCI field in DCI by MAC CE, and one combination corresponding to TRP(s) can be indicated by DCI. This means that one of 8 PL offsets in the activated TCI states can be selected and indicated by DCI. Therefore, the main purpose of updating the PL offset by MAC CE is to adjust the transmit power to UL TRP due to UE movement. However, we have already TPC command to adjust transmit power, and it is sufficient that an accumulated TPC command can be dynamically indicated by a DCI such that the PL offset is updated. For this reason, we support using only RRC to update the PL offset.
Proposal 1: Use only RRC to update the PL offset (i.e. Alt1)
Furthermore, in our view from agreement in RAN1#116 meeting, for the separate DL/UL TCI state mode for the asymmetric DL sTRP/UL mTRP, a pair of DL and UL TCI states can be configured for DL/UL TRP and only UL TCI state can be configured for UL TRP. For UL TRP, a PUSCH transmission power can be determined by the PL offset included in the UL TCI state for UL TRP. For DL/UL TRP, a PUSCH transmission power can be determined by a DL PL, that is measured by a DL RS from DL/UL TRP.
For the joint TCI state mode for the asymmetric DL sTRP/UL mTRP, we think two joint TCI states are configured for both DL/UL TRP and UL TRP.
In this case, a second discussion point is that when the joint TCI state mode is configured, how the PL offset for a UL TRP is indicated. When the separate TCI state mode is configured, an UL TCI state would be configured. However, when the joint TCI state mode is configured, the UL TCI state would not be configured. This means that the PL offset is not indicated when the joint TCI state mode is configured. For this reason, PL offset should be associated with not only the UL TCI state but also the joint TCI state.
Proposal 2: For the joint TCI state mode, the PL offset should be associated with the joint TCI state
Furthermore, a third discussion point is that whether the joint TCI state mode can be configured for FR2. We should not support the joint TCI state mode for FR2. For FR1, we do not need a spatial Tx filter information, so joint TCI states would be configured for both DL/UL TRP and UL TRP to indicate only uplink power control parameters. On the other hand, for FR2, we need the spatial Tx filter information, so the joint TCI states would be configured for both DL/UL TRP and UL TRP to indicate both power control parameters and spatial Tx filter information. However, the configured joint TCI states are based on only DL-RS as a QCL resource RS. In other words, for the joint TCI state mode in FR2, the UE must determine the spatial Tx filter based on the DL-RS even though the UE does not receive the DL-RS on UL TRP. For this reason, only the separate DL/UL TCI state mode should be supported for FR2.
Proposal 3: Only separate DL/UL TCI state mode should be supported for FR2
1.2. Closed-loop Power control for SRS
In RAN1 #116 meeting, the following agreements are made.
	Agreement
To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support configuring two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH.

Agreement
[bookmark: _Hlk163218327]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;
· [bookmark: _Hlk162877683]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: 



The first discussion point is which type of srs-TPC-PDCCH-Group is enhanced. In the current specifications, DCI format 2_3 of srs-TPC-PDCCH-Group = typeA includes TPC commands for multiple serving cells. On the other hand, DCI format 2_3 of srs-TPC-PDCCH-Group = typeB includes a TPC command for a serving cell. In our view, typeA is used for inter-cell scenario and typeB is used for intra-cell scenario. Therefore, we need to enhance the legacy DCI format 2_3 of srs-TPC-PDCCH-Group = typeA and typeB.

Proposal 4: enhance the legacy DCI format 2_3 of srs-TPC-PDCCH-Group = typeA and typeB.  (i.e. Opt.3)
In our view, the second discussion point is how to indicate TPC command for two SRS CLPC adjustment states and we would have two alternatives to indicate TPC command.

Regarding Alt. 1, the second TPC command field is added to DCI format 2_3. The first TPC command field is associated with a first SRS CLPC and the second TPC command is associated with a second SRS CLPC. Hence, for Alt 1, the DCI format 2_3 always corresponds to two TRPs when two closed-loop PCs are configured for SRS. Regarding Alt. 2, 1-bit closed-loop-indicator is added to DCI format 2_3. The TPC command is associated with the either first SRS CLPC or second SRS CLPC depending on the 1-bit closed-loop-indicator. Hence, for Alt 2, one DCI format 2_3 always corresponds to one of two TRPs.

In our view, we support Alt.2 because it can avoids increasing DCI overhead. For the asymmetric DL sTRP/UL mTRP, we think an SRS transmission power at the UL TRP side needs to be adjusted more frequently than the one at the DL/UL TRP side. This is because the PL offset cannot be directly measured on the DL-RS. However, if we support Alt.1, two TPC commands for two TRPs are always included in the DCI format 2_3 and that would lead to increase DCI overhead.

Proposal 5: Introduce 1bit closed loop indicator for each TPC command (i.e. Alt2)

Conclusion
In this contribution, we have the following proposal:
Proposal 1: Use only RRC to update the PL offset (i.e. Alt1)
Proposal 1: PL offset should be associated with TCI state when joint TCI state mode is configured
Proposal 1: Only separate DL/UL TCI state mode should be supported for FR2
Proposal 1: 1bit introduce closed loop indicator for each TPC command in DCI format 2_3
Proposal 1: At least enhance the legacy DCI 2_3 of srs-TPC-PDCCH-Group = typeB
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