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Introduction
In the WID for phase 5 MIMO[1], objectives for RAN1’s normative work were listed as below.
	RAN1:
1. [bookmark: _Hlk145555364][bookmark: _Hlk146642115]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting

2. [bookmark: _Hlk146697700]Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design

3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH
 
4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.

5. 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 this contribution, we discuss enhancements for asymmetric DL sTRP/UL mTRP scenarios. Specifically, we provide our view on two closed-loop PC adjustment states for SRS and pathloss offset for asymmetric DL sTRP/UL mTRP scenarios.

Discussions
In the last meeting, followings were agreed for asymmetric DL sTRP/UL mTRP scenarios.
	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
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: 

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

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



1.1 Two closed-loop PC adjustment states for SRS
In the last meeting, it was agreed to support two closed-loop PC adjustment states for SRS in one CC, where both are separate from that of the PUSCH. In order to newly configure second SRS closed-loop PC adjustment state, 4 alternatives were listed as captured above with different signaling structure. In our view, Alt2 (i.e., when the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states) doesn’t need any RRC specification change, since closedLoopIndex-r17 in the TCI state can already indicate one of two closed-loop indexes for SRS, in the current specification. The only thing which needs to be specified with Alt2 is that closed-loop PC adjustment states should be included in the closed-loop power determination term () on the equation for SRS power control as below table when srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions (i.e., highlighted part), in TS 38.213. So, we propose to support Alt2 which has minimum specification change.

	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 
-	, where  is the current PUSCH power control adjustment state as described in clause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
-	[image: ] if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided, where 
-	The  values are given in Table 7.1.1-1
-	 is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in clause 11.4
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before SRS transmission occasion  and  symbols before SRS transmission occasion  on active UL BWP  of carrier  of serving cell  for SRS power control adjustment state, where  is the smallest integer for which  symbols before SRS transmission occasion  is earlier than  symbols before SRS transmission occasion 
-	if the SRS transmission is aperiodic,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH triggering the SRS transmission and before a first symbol of the SRS transmission 
-	if the SRS transmission is semi-persistent or periodic,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  
-	If the first symbol of the SRS transmission occasion occurs within  after a last symbol of a PDCCH reception where the UE detects the DCI format providing the TPC command, the UE may postpone the application of the TPC until the above condition is not valid.  is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming , and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS.
-	If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 
-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at SRS transmission occasion  and , then 
-	If a configuration for a  value or for a  value for a corresponding SRS power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers
-	 
-	else
-	 
where
 is 
-	the TPC command value indicated in the random access response grant corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant corresponding to MsgA transmissions according to Type-2 random access procedure with RAR message(s) for fallbackRAR, or
-	the TPC command value indicated in a successRAR corresponding to MsgA transmissions for Type-2 random access procedure, 
and 
	; 
where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of serving cell .
-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1
-	if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the update of the power control adjustment state for SRS transmission occasion  occurs at the beginning of each SRS resource in the SRS resource set ; otherwise, the update of the power control adjustment state SRS transmission occasion  occurs at the beginning of the first transmitted SRS resource in the SRS resource set .



Proposal 1. Support Alt2 (i.e., when the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states) to configure second SRS closed-loop index, which has minimum specification impact (no RRC impact).

[bookmark: _GoBack]If second closed-loop PC adjustment state for SRS is introduced, enhanced TPC command should be supported for dynamic transmission power control to the two closed-loop indexes. There was a discussion how to indicate TPC command for those two SRS CLPC adjustment states through DCI, and 6 alternatives were listed. From our perspective, since DCI format 2_3 has been supported for SRS TPC command, so it is natural to enhance legacy DCI format 2_3 for SRS dynamic power control. Furthermore, regarding how to indicate TPC command for second closed-loop index of SRS in addition to first closed-loop index using DCI format 2_3, 4 alternatives were discussed. First two alternatives bring additional DCI overhead to include second TPC command field (2-bit) per RRC configured serving cell to be sounded (TypeA) or 1-bit switching field per each block (TypeB) per UE, at the same time DCI payload size multiplied by the number of blocks (the number of UEs) in a group-common DCI. So, we support different RNTI based two TPC command indication for SRS.

Proposal 2. Support Option 3 (i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB) to indicate TPC command for two closed-loop index of SRS.
· Support Alt3 (i.e., use two different TPC-SRS-RNTIs for DCI format 2_3) which has no additional DCI overhead.

1.2  Pathloss offset for asymmetric DL sTRP/UL mTRP scenarios
In the last meeting, it was agreed to support pathloss offset which is associated with a UL TCI state on top of unified TCI framework. There are several FFS points to be discussed, we provide our view on the FFS: the UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW. From our perspective, TPC command for UL only TRP can achieve effectively the same functionality described in the FFS which can dynamically control uplink transmission power toward UL only TRP. So, the above additional delta based UL PL update seems kind of overdesign for power control mechanism. Alternatively, considering that pathloss value from UL only TRP to UE can change due to UE mobility and considering deployment of multiple UL only TRPs in addition to micro node, the pathloss offset value can be updated by MAC CE signaling.

Proposal 3. Support MAC CE to update the pathloss offset value associated with the UL TCI state.

Furthermore, from technical perspective, 2TA enhancements (e.g., by reusing Rel-18 2TA enhancement based on M-DCI based mTRP, or by extending Rel-18 2TA enhancement to S-DCI based mTRP) and enhancements on uplink beam management for UL-only micro nodes can also provide benefit in this DL sTRP/UL mTRP deployment scenarios. In other words, considering different propagation delay between macro gNB and UL-only micro nodes and UE multi-Tx-panel, 2TA enhancements can bring performance benefit from synchronized mTRP uplink transmission perspective in case of DL sTRP/UL mTRP deployment scenarios. In addition, enhancements on SRS-based beam management can be considered for UE to sweep specific range of beam angles especially toward UL-only micro nodes, which is to achieve delay/latency reduction for finding best UL beam for the micro nodes.

Conclusion
In this contribution, we have discussed enhancements for asymmetric DL sTRP/UL mTRP scenarios, and provided the following proposals.

Proposal 1. Support Alt2 (i.e., when the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states) to configure second SRS closed-loop index, which has minimum specification impact (no RRC impact).
Proposal 2. Support Option 3 (i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB) to indicate TPC command for two closed-loop index of SRS.
· Support Alt3 (i.e., use two different TPC-SRS-RNTIs for DCI format 2_3) which has no additional DCI overhead.
Proposal 3. Support MAC CE to update the pathloss offset value associated with the UL TCI state.
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