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Introduction 
According to the WID [1], the following objective has been included for Rel-19 NR MIMO evolution:
	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 will share our views on enhancement for asymmetric DL STRP/UL MTRP scenarios for the following open issues:
· Applicable UL MTRP schemes
· Applicability under unified TCI framework
· UL power control enhancement
Discussion
Applicable UL MTRP schemes
In our view, the deployment scenarios to be considered for asymmetric DL STRP/UL MTRP operation could be:
· DL from one regular TRP and UL to the regular TRP and/or one UL-only TRP
· DL from one regular TRP and UL to one UL-only TRP and/or another UL-only TRP
[image: ]
Figure 1. Deployment scenarios to be considered for asymmetric DL STRP/UL MTRP operation
Sine DL transmission can only come from one regular TRP, M-DCI based MTRP operation, where DCI may come from two different TRPs, should be precluded from applicable MTRP schemes. For S-DCI based UL MTRP operation, we see all UL MTRP schemes specified from Rel-17 to Rel-18 should be considered.
Proposal 1: Enhancement for asymmetric DL STRP/UL MTRP deployment scenarios can be supported under S-DCI based MTRP operation
· All S-DCI based UL MTRP schemes specified in Rel-17 and Rel-18 are considered

Applicability under unified TCI framework
Joint DL/UL TCI mode and separate DL/UL TCI mode are supported under unified TCI framework. 
For Rel-18 unified TCI framework extension, joint DL/UL TCI mode can provide two indicated joint TCI states associated with two different TRPs, respectively. However, for asymmetric DL STRP/UL MTRP deployment scenarios, one of the indicated joint TCI states would be used for UL transmission only. When separate DL/UL TCI mode is configured, it can provide two pairs of indicated DL and/or UL TCI states associated with two different TRPs, respectively. This TCI mode can naturally support asymmetric DL STRP/UL MTRP deployment scenarios, where one indicated DL TCI state can be associated with one regular TRP and another two indicated UL TCI state can be associated with the regular TRP and one UL-only TRP, or associated with two UL-only TRPs, respectively. In our view, how to use these two TCI modes and how to associate the indicated joint/DL/UL TCI states with different TRPs can be up to NW implementation, and no need to restrict the possible configurations under Rel-18 unified TCI framework extension.
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Figure 2. Support asymmetric DL STRP/UL MTRP operation by assuming Rel-18 unified TCI framework extension
In our view, Rel-17 unified TCI framework can be also used for asymmetric DL STRP/UL MTRP deployment scenarios. In separate DL/UL TCI mode, the indicated UL TCI state can be used to support dynamic point switching between two TRPs. However, joint DL/UL TCI mode should be precluded from the potential configurations.
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Figure 3. Support asymmetric DL STRP/UL MTRP operation by assuming Rel-17 unified TCI framework extension

Proposal 2: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, both Rel-18 unified TCI framework extension and Rel-17 unified TCI framework can be used
· For Rel-18 unified TCI framework extension, both joint DL/UL TCI mode and separate DL/UL TCI mode can be configured
· For Rel-17 unified TCI framework, separate DL/UL TCI mode can be configured
[bookmark: _Hlk142557557]UL power control enhancement
According to the WID, the following two issue for UL PC have been identified:
· Two closed-loop PC adjustment states separate from PUSCH
· Pathloss offset (PLO) configuration and update
[bookmark: _Hlk142481254]Two SRS closed-loop PC adjustment states separate from PUSCH
In unified TCI framework, the following two RRC parameters are used to configure closed-loop PC adjustment state for SRS:
· If srs-PowerControlAdjustmentStates is set to 'separateClosedLoop' in an SRS resource set, the SRS is associated with a closed-loop PC adjustment state separate from PUSCH.
· If srs-PowerControlAdjustmentStates is set to 'sameAsFci' in an SRS resource set, closedLoopIndex-r17 for SRS in a joint/UL-TCI state is to indicate a closed-loop PC adjustment state tied with PUSCH, where candidate values of 'i0' and 'i1' in closedLoopIndex -r17 for SRS refers to first and second closed-loop PC adjustment states tied with PUSCH, respectively.
[image: ]
Figure 4. srs-PowerControlAdjustmentStates included in SRS resource set configuration
[image: ]
Figure 5. closedLoopIndex-r17 included in joint/UL TCI state
Since there is only one closed-loop PC adjustment state separate from PUSCH can be configured for SRS, one additional closed-loop PC adjustment state separate from PUSCH should be supported for asymmetric DL STRP/UL MTRP deployment scenarios. One potential extension could be:
· If srs-PowerControlAdjustmentStates is set to 'twoSeparateClosedLoop' in an SRS resource set, closedLoopIndex-r17 for SRS in a joint/UL-TCI state is to indicate one closed-loop PC adjustment state separate from PUSCH, where candidate values of 'i0' and 'i1' in closedLoopIndex-r17 for SRS refers to first and second closed-loop PC adjustment states separate from PUSCH, respectively.
Proposal 3: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, if srs-PowerControlAdjustmentStates is set to 'twoSeparateClosedLoop' in an SRS resource set, closedLoopIndex-r17 for SRS in a joint/UL TCI state is to indicate one closed-loop PC adjustment state separate from PUSCH, where candidate values of 'i0' and 'i1' in closedLoopIndex-r17 for SRS refers to first and second closed-loop PC adjustment states separate from PUSCH, respectively
In addition, TPC for SRS based on DCI format 2_3 should be supported for asymmetric DL STRP/UL MTRP deployment scenarios regardless of whether SRS carrier switching is configured. Meanwhile, since there are two closed-loop PC adjustment states separate from PUSCH can be configured, 1-bit “closed loop indicator” per TPC command should be introduced in DCI format 2_3 to indicate that the TPC command applies to which closed-loop PC adjustment state.
Proposal 4: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, support TPC based on DCI format 2_3 regardless of whether SRS carrier switching is configured
· Introduce 1-bit “closed loop indicator” per TPC command in DCI format 2_3 to indicate that the TPC command applies to which closed-loop PC adjustment state separate from PUSCH

Pathloss offset (PLO) configuration and update
In current NR, pathloss determination is current NR relies entirely on periodic DL RS, but UL-only TRP may not be able to transmit these signals. Instead, gNB can determine pathloss between a UE and a UL-only TRP based on SRS transmission, then configure a corresponding PLO for UL transmission to the UL-only TRP to adjust the Tx power that the UE determined based on a periodic DL RS transmitted from a regular TRP. Considering PLO, the Tx power determination can be represented as (take PUSCH transmission as an example):
  [dBm]
, where  is a PLO value determined from a PLO configuration associated with the UL transmission.
Similar to PL-RS configuration, we see a PLO configuration can be included in each joint/UL TCI state, and the UE applies the included PLO configuration to an UL transmission based on the joint/UL TCI state(s) applied to the UL transmission. Note that a PLO configuration should be common to PUSCH/PUCCH/SRS transmissions. 
On how many PLO configurations and the corresponding value rages can be supported, they can be further studied, where RAN4’s input may be needed. Meanwhile, since PLO may vary when UE moves, whether and how to support dynamic update (based on MAC-CE or DCI) for the value of each PLO configuration can be further studied as well.
Proposal 5: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, a pathloss offset (PLO) configuration can be included in each joint/UL TCI state
· Included PLO configuration is common for PUSCH/PUCCH/SRS transmission
· FFS: The maximum number of PLO configurations and value rages
· FFS: Whether/how to support dynamic update (based on MAC-CE or DCI) for the value of each PLO configuration
For PRACH transmission, whether to support PLO can be further studied since accurate Tx power may not be necessary.
Proposal 6: Study whether to support PLO for PRACH transmission
Conclusion
In this contribution, enhancement for asymmetric DL STRP/UL MTRP scenarios was discussed. Based on the discussion in the previous sections, we made the following proposals:
Applicable UL MTRP schemes
Proposal 1: Enhancement for asymmetric DL STRP/UL MTRP deployment scenarios can be supported under S-DCI based MTRP operation
· All S-DCI based UL MTRP schemes specified in Rel-17 and Rel-18 are considered
Applicability under unified TCI framework
Proposal 2: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, both Rel-18 unified TCI framework extension and Rel-17 unified TCI framework can be used
· For Rel-18 unified TCI framework extension, both joint DL/UL TCI mode and separate DL/UL TCI mode can be configured
· For Rel-17 unified TCI framework, separate DL/UL TCI mode can be configured
UL power control enhancement
Proposal 3: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, if srs-PowerControlAdjustmentStates is set to 'twoSeparateClosedLoop' in an SRS resource set, closedLoopIndex-r17 for SRS in a joint/UL TCI state is to indicate one closed-loop PC adjustment state separate from PUSCH, where candidate values of 'i0' and 'i1' in closedLoopIndex-r17 for SRS refers to first and second closed-loop PC adjustment states separate from PUSCH, respectively
Proposal 4: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, support TPC based on DCI format 2_3 regardless of whether SRS carrier switching is configured
· Introduce 1-bit “closed loop indicator” per TPC command in DCI format 2_3 to indicate that the TPC command applies to which closed-loop PC adjustment state separate from PUSCH
Proposal 5: On enhancement for asymmetric DL STRP/UL MTRP deployment scenarios, a pathloss offset (PLO) configuration can be included in each joint/UL TCI state
· Included PLO configuration is common for PUSCH/PUCCH/SRS transmission
· FFS: The maximum number of PLO configurations and value rages
· FFS: Whether/how to support dynamic update (based on MAC-CE or DCI) for the value of each PLO configuration
Proposal 6: Study whether to support pathloss offset for PRACH transmission
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