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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Hlk162859289]In RAN#102 meeting, a new work item for NR MIMO Phase 5 was approved [1]. RAN1#116 meeting had made some progress on CSI enhancements [2], e.g., path loss offset configuration and closed-loop PC for SRS. In this contribution, we provide our further views on the remaining issues of asymmetric DL sTRP/UL mTRP scenarios.
2 Path loss offset configuration
	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：
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.
· [bookmark: _Hlk162708250]Joint TCI state mode can be configured at least for FR1

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


It was agreed that UL TCI state or DL TCI state is associated with a PL offset in separate DL/UL TCI state mode or joint TCI state mode, respectively. To our understanding, the PL path loss offset is to enable UL transmission when there is no DL RS available from the same TRP for UL reception as shown in Figure 1. The path loss offset is analogous to target power  and path loss compensation factor  that are semi-statically configured in RRC, which is to control UL interference and increase UL efficiency. For further dynamic UL power control, network can trigger DCI to enable closed loop power control. Therefore, it’s not necessary to update UL PL in a way that new UL PL is based current UL PL and an update delta indicated by the NW. The current specification is already flexible enough to dynamically indicate power control update via TPC command.
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Figure 1. Asymmetric DL sTRP/UL mTRP scenarios
Observation 1: The path loss offset is analogous to target power  and path loss compensation factor α that are semi-statically configured in RRC, which is to control UL interference and increase UL efficiency.
Proposal 1: No need to support delta path loss update after semi-static path loss offset is configured in RRC.
[bookmark: _Hlk162856892][bookmark: _Hlk162856693]As discussed above, RRC based configuration or reconfiguration for path loss offset should be supported as a starting point. Moreover, the intention for the asymmetric DL sTRP/UL mTRP scenarios is to improve UL coverage. It’s straightforward that network may deploy more UL TRPs than DL TRPs so that the handover/switching on UL TRPs may happen frequently. For example, as depicted in Figure 2, UL transmission can be switched from UL TRP 0 to DL TRP or another UL TRP 1 due to UE mobility. The DL transmission is still unchanged as it has a good DL coverage. Therefore, in order to support flexible switching of UL reception points. It’s preferred to support MAC CE based path loss offset update to reduce switching latency. The MAC CE is used to update path loss offset that is configured in UL TCI state or DL TCI state in RRC. Network should firstly configure a list of path loss offsets corresponding to different UL TRPs. Then, the MAC CE can activate one of the path loss offsets from the list for an associated UL TCI state or DL TCI state to enable efficient UL TRP switching.
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Figure 2. UL switching between UL/DL TRPs
Observation 2: The intention for the asymmetric DL sTRP/UL mTRP scenarios is to improve UL coverage. It’s straightforward that network may deploy more UL TRPs than DL TRPs so that the handover/switching on UL TRPs may happen frequently. Therefore, UL transmission can be switched from UL TRP 0 to DL TRP or another UL TRP 1 due to UE mobility.
Proposal 2: Support RRC based path loss offsets configuration and reconfiguration.
Proposal 3: Support MAC CE based path loss offset update for an associated UL TCI state or DL TCI state.
· Network should firstly configure a list of path loss offsets corresponding to different UL TRPs. The MAC CE can activate one of the path loss offsets from the list for an associated UL TCI state or DL TCI state.

	TS 38.213 7.1.1	UE behaviour:
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 
-	If a configuration for a corresponding  value is provided by higher layers
-	If a configuration for a corresponding  value is provided by higher layers


[bookmark: _Hlk162858486]In current specification, as cited above, the accumulated power control should be reset for a power control adjustment state if target power  or path loss compensation factor α is provided by higher layers. In the same way, if a configuration for corresponding path loss offset value is provided by higher layers, UE should also reset the accumulation of a power control adjustment state since the accumulated power control is out-of-dated. 
Proposal 4: If a configuration for a corresponding path loss offset value is provided by higher layers, UE should also reset the accumulation of a power control adjustment state.
As defined in current specification, the SRS resource set is used for beam management, codebook based or non-codebook-based transmission or antenna switching. For beam management, codebook-based or non-codebook-based transmission, it’s to facilitate UL transmission in different ways. However, the SRS for antenna switching is used for DL CSI acquisition. As shown in Figure 1, the SRS for antenna switching should be transmitted to DL TRP rather than UL TRP. Hence, the path loss offset should not be applied to power control of SRS for antenna switching.
Proposal 5: For asymmetric DL sTRP/UL mTRP deployment scenarios, the path loss offset should not be applied to power control of SRS for antenna switching.

3 Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, the remaining issues of asymmetric DL sTRP/UL mTRP scenarios are discussed. The following observations and proposals are made:
Observation 1: The path loss offset is analogous to target power  and path loss compensation factor α that are semi-statically configured in RRC, which is to control UL interference and increase UL efficiency.
Observation 2: The intention for the asymmetric DL sTRP/UL mTRP scenarios is to improve UL coverage. It’s straightforward that network may deploy more UL TRPs than DL TRPs so that the handover/switching on UL TRPs may happen frequently. Therefore, UL transmission can be switched from UL TRP 0 to DL TRP or another UL TRP 1 due to UE mobility.

Proposal 1: No need to support delta path loss update after semi-static path loss offset is configured in RRC.
Proposal 2: Support RRC based path loss offsets configuration and reconfiguration.
Proposal 3: Support MAC CE based path loss offset update for an associated UL TCI state or DL TCI state.
· Network should firstly configure a list of path loss offsets corresponding to different UL TRPs. The MAC CE can activate one of the path loss offsets from the list for an associated UL TCI state or DL TCI state.
Proposal 4: If a configuration for a corresponding path loss offset value is provided by higher layers, UE should also reset the accumulation of a power control adjustment state.
Proposal 5: For asymmetric DL sTRP/UL mTRP deployment scenarios, the path loss offset should not be applied to power control of SRS for antenna switching.
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