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1. Introduction
In RAN#102[1], a new WID for Rel-19 MIMO evolution was approved[1], with the objective to support asymmetric DL sTRP/UL mTRP. In this contribution, we discuss the enhancements for asymmetric DL sTRP/UL mTRP.
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2.1 Two closed-loop power control for SRS
In RAN1#116 meeting, the following agreements on two closed-loop PC adjustment states for SRS have been achieved [2]: 
	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
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: 


[bookmark: _GoBack]In the legacy, two types (type A and type B) of DCI format 2_3 are supported by the configuration of srs-TPC-PDCCH-Group, where type A is used to trigger AP SRS for a set of serving cells and type B can be used to indicate the TPC command for a given uplink serving cell.
In the last meeting, six options were achieved to indicate TPC command for those two SRS CLPC adjustment states through DCI. Regarding Option 3, both typeA and typeB of DCI format 2_3 is enhanced. Since DCI format 2_3 is dedicated to TPC command indication when SRS power control is not tied with PUSCH power control, it is straightforward to enhance both typeA and typeB of DCI format 2_3. Regarding Option 4, DCI format 1_1 and 0_1 is used for scheduling DL/UL user data, it is more suitable for SRS power control tied with PUSCH power control. Regarding Option 5 and Regarding Option 6, new type of DCI format 2_3 or new DCI format may lead to higher complexity of DCI detection. Therefore, we support Option 3 to indicate TPC command for those two SRS CLPC adjustment states through DCI.
For the Options1, 2, 3 and 5, four further solutions are discussed. Regarding the Alt1, two TPC commands each corresponding to a SRS CLPC adjustment state are indicated in DCI format 2_3, which would introduce more DCI payload. In addition, there is no strong motivation to indicate two TPC commands simultaneously. Regarding the Alt2, only one 1-bit closed-loop-indicator can indicate that the TPC command is associated with first SRS CLPC adjustment state or the second SRS CLPC adjustment state,which can save DCI payload compared to Alt1 and is aligned with the design of DCI format 2_2. Regarding the Alt3, introducing new TPC-SRS-RNTIs for DCI format 2_3 may lead to higher complexity of DCI detection. Therefore, we support Alt2 to further enhance Option3.
Proposal 1: Support Option 3 and Alt2 to indicate TPC command for those two SRS CLPC adjustment states through DCI:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
2.2 Pathloss offset for UL-only TRP
In RAN1#116 meeting, the following agreements on PL offset association and indication have been achieved [2]: 
	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


In RAN1#116 meeting, whether/how to apply a PL offset on PDCCH-order PRACH transmission is still FFS. To acquire Timing Advanced of UL transmission, PDCCH order PRACH can be scheduled towards UL-only TRP or the TRP with both DL and UL transmission. Since the pathloss of PRACH towards UL-only TRP and the TRP with both DL and UL transmission may be different, PL offset configuration for PRACH towards UL-only TRP to support independent PRACH transmission is beneficial.
Regarding the indication of PL offset for PRACH, following two options can be considered. Regarding Option 1, since PRACH and PUSCH/PUCCH/SRS transmission toward UL-only TRP have similar pathloss, the PL offset for PRACH can be indicated by the UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP. Regarding Option 2, since PRACH can be triggered by PDCCH order, PL offset for PRACH indicated by PDCCH order is straightforward.
Proposal 2: Regarding the indication of PL offset for PRACH, following two options can be considered:
· Option 1: The PL offset for PRACH can be indicated by the UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP.
· Option 2: PL offset for PRACH can be indicated by PDCCH order.
In RAN1#116 meeting, how to determine the Tx beam of PRACH towards UL-only TRP is still FFS. In the legacy, Tx beam of PRACH is determined based on SSB. However, SSB transmission from UL-only TRP is not available. Since PRACH and PUSCH/PUCCH/SRS transmission toward UL-only TRP experience similar propagation paths, therefore, Tx beam of PRACH towards UL-only TRP can be indicated by the source RS of indicated joint/UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP.
Proposal 3: Tx beam of PRACH towards UL-only TRP can be indicated by the source RS of indicated joint/UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP.
Regarding the update of PL offset associated with the UL TCI state, two alternatives were achieved in the last meeting. Regarding Alt1, only RRC configuration is required to update the PL offset associated with the UL TCI state, which is simpler but requires additional latency. Regarding Alt2, since movement/rotation of UE towards to an UL TRP may lead to different locations, pathloss offset may need to be accurately updated and dynamic update the PL offset values for UL transmission towards UL-only TRP can provide more accurate PL offset values with less latency. Therefore, we support Alt2.
Proposal 4: Regarding the update of PL offset associated with the UL TCI state, support Alt2:
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state.
2.3 Beam indication for asymmetric DL sTRP/UL mTRP deployment scenarios
In RAN1#116 meeting, the following agreements on beam indication framework have been achieved [2]: 
	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


Regarding separate DL/UL TCI state mode of Rel-18 unified TCI framework, up to two DL TCI state(s) for DL channels/signals and up to two UL TCI state(s) for UL channels/signals can be mapped to the codepoint of the DCI field 'Transmission Configuration Indication' for one or for a set of CCs/DL BWPs. For asymmetric DL sTRP/UL mTRP deployment scenarios, mapping only one DL TCI state and up to two UL TCI states to the codepoint of TCI field is enough. In addition, UE needs to maintain only one DL TCI state and up to two UL TCI states.
Proposal 5: Regarding separate DL/UL TCI state mode, only one DL TCI state and up to two UL TCI states are mapped to the codepoint of TCI field.
3 Conclusion
[bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK3][bookmark: OLE_LINK5]In this contribution, we discuss the potential support for 3 antenna ports codebook based transmissions. Based on the discussion above, we provide the following proposals:
Proposal 1: Support Option 3 and Alt2 to indicate TPC command for those two SRS CLPC adjustment states through DCI:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
Proposal 2: Regarding the indication of PL offset for PRACH, following two options can be considered:
· Option 1: The PL offset for PRACH can be indicated by the UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP.
· Option 2: PL offset for PRACH can be indicated by PDCCH order.
Proposal 3: Tx beam of PRACH towards UL-only TRP can be indicated by the source RS of indicated joint/UL TCI state associated with PUSCH/PUCCH/SRS toward UL-only TRP.
Proposal 4: Regarding the update of PL offset associated with the UL TCI state, support Alt2:
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state.
Proposal 5: Regarding separate DL/UL TCI state mode, only one DL TCI state and up to two UL TCI states are mapped to the codepoint of TCI field.
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