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Introduction
During RAN#102, a new WID for Rel-19 MIMO evolution for DL and UL was agreed in RP-234007. One of the objectives agreed is as follows: 
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 the issues of pathloss offset and the need for two closed-loop PC adjustment states for SRS, both separate from PUSCH. 
Discussion
UL-only nodes may be deployed without spec change since there is nothing that prevents the NW from deploying nodes without DL transmissions. In this case, the UL reception in such nodes would assume the power control and timing advance to be performed with respect to the DL node. In such a case, there would be a limit on the maximal supported difference between DL TRP-to-UE distance and UE-to-UL-TRP distance. Such a restriction might not be always good solution.  
In the absence of such restriction on deployment, the pathloss measured using the pathloss RS transmitted on the DL channel might not reflect the value of the real pathloss from the UE to the UL-only TRP. The difference or offset between the pathloss from the DL-TRP to UE and the pathloss from the UE to UL-only TRP can be denoted as ΔPL. Although we assume this ΔPL can be estimated by the network reliably by the deployment and/or other UE's measurement, one of the discussion points would be some standardization mechanism is required or not. 
Study whether a mechanism to estimate the difference or offset between the pathloss from the DL-TRP to UE and the pathloss from the UE to UL-only TRP is required or not. 
Updating the PL offset for a TCI State
In RAN1#116, the following agreement was made to support associating an UL TCI state with a PL offset:
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.

RAN1 also agreed to study the following update methods for the PL offset associated with the UL TCI state:
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

According to simulation results presented by some companies for Umi scenarios, it showed that the PL offset between the UL-only TRP and the DL TRP in 90 % of the cases is less than 40 dB. Since the dynamic range is big, a dynamic update method to complement the closed loop power control is needed.  We think that MAC-CE can be used to update the PL offset associated with the UL TCI state. 
In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state. Details on MAC-CE design is for further discussion. 
Pathloss Offset Values
In Rel-18, except for SRS for positioning, a UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions. However, since the pathloss offset is associated with a TCI state, then every TCI state used to communicate with an UL TRP can have a different pathloss offset based on the DL offset.
 Each TCI state is associated with one PL offset value, but no restrictions should be added on the number of pathloss offsets maintained for the pool of TCI states. 
In legacy, the pathloss for an UL transmission is calculated based on referenceSignalPower and higher layer filtered RSRP. As for the pathloss offset, it is up to the network how to calculate it.
Determining the value of the pathloss offset associated with an UL TCI state is up to NW implementation. 
Moreover, the range of the pathloss offset values and the quantization steps should be discussed. Both positive and negative pathloss offset values could be supported. RAN4’s input may be needed.
Finally, it was discussed that some TCI states will be configured with PL offset and some TCI states will not be configured with TCI states. When a TCI state is configured with a PL offset, it will calculate the PL using the DL pathloss and the offset, otherwise only the DL pathloss is used. In other words, this will be used for switching between legacy power control scheme and the enhanced power control scheme for UL only TRP. Alternatively every TCI state should have an offset value with a default of 0.  
Study whether to introduce a default pathloss offset value of 0 for the UL TCI states.  
Two Closed Loop Power Control for SRS
RAN1 had the following agreement:
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt 1: SRS CLPC adjustment state is associated with SRS resource set
· Alt 2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt 3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt 4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded

Alt 1 suggests that this indication should be at the level of the SRS resource set and not at the level of the resource. For example, a new value can be added to the parameter srs-PowerControlAdjustmentStates in SRS resource set and this value can indicate the 2nd SRS CLPC adjustment state. Currently in legacy inside SRS-Config, the SRS-ResourceSet can be configured with srs-PowerControlAdjustmentStates enumerated as {sameAsFci2, separateClosedLoop}.
Alt 2 would be redefining the parameter closedLoopIndex-r17. In legacy, candidate values of 'i0' and 'i1' in closedLoopIndex -r17 for SRS refers to first and second close loop tied with PUSCH. For Alt2, the closedLoopIndex-r17 would indicate the two closed loop power control for SRS. One disadvantage might be that this is not backward compatible with legacy. 

Alt 3 would make the change at the level of the TCI state and adding an extra parameter, which is not necessary. 

Based on the discussion, we propose following.

For two SRS CLPC adjustment states, support following Alt 1.
	Alt 1: SRS CLPC adjustment state is associated with SRS resource set
Another issue is how to indicate TPC command for the two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states. RAN1 had the following 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.

First, despite DCI format 2_3 can be used only if srs-TPC-PDCCH-Group configured in SRS-CarrierSwitching is set to either 'typeA' or 'typeB' as specified in TS 38.212, it is not necessary to tie SRS carrier switching to two separate closed loops for SRS in asymmetric DL sTRP/UL mTRP scenarios, and DCI format 2_3 for indicating separate closed loop for SRS should be utilized regardless of whether SRS-CarrierSwitching is configured or not. 
DCI format 2_3 for indicating separate closed loop for SRS should be utilized regardless of whether SRS-CarrierSwitching is configured or not.

Moreover, two types (type A and type B) of DCI format 2_3 is supported in the current specification and which type to use for an uplink serving cell can be configured by srs-TPC-PDCCH-Group. TypeB can be used to indicate the TPC command for a given uplink serving cell and one or more blocks can be configured to the UE, where each block corresponds to an uplink serving cell. Therefore, for the asymmetric DL sTRP/UL mTRP deployment scenario, typeB needs to be enhanced to indicate the TPC command for the serving cell with two separate power control adjustment states for SRS. For TypeA, it is mainly used for carrier switching for PUSCH-less CCs in NR and it is not necessary to enhance TypeA, for the asymmetric DL sTRP/UL mTRP deployment scenario.
Only enhance DCI format 2-3 of TypeB. 
[bookmark: _Hlk163144763]Only DCI format 2_3 is used for the one CL-PC adjustment state separate from PUSCH in the legacy spec. There are multiple options to enhance DCI format 2_3 to indicate up to two TPC commands for a CC. One option is to introduce a closed loop indicator field with 1-bit size in DCI format 2_3, where values 0 and 1 are used to indicate the separate CLI = 0 and 1 for SRS, respectively. Another option is to introduce a second TPC command field with 2-bit size in DCI format 2_3, where the first and second TPC command fields are used for the separate CLI = 0 or 1 for SRS, respectively, so two of them can be indicated at the same time.  
Introduce a second TPC command field with 2-bit size in DCI format 2_3, where the first and second TPC command fields are used for the separate CLI = 0 or 1 for SRS, respectively
UL PL Calculation and PHR reporting
In RAN1#116, RAN1 agreed to the following:
For the asymmetric DL sTRP/UL mTRP deployment scenarios, support to associate a UL TCI state with a PL offset:
· [bookmark: _Hlk162267724]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.
· [bookmark: _Hlk162267951]FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW.

The agreement indicates that 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. But the exact equation is not agreed yet. One approach is to calculate the UL PL = DL PL + PL offset. However, there will be cases when the DL pathloss is changing and but the pathloss to the UL only TRP is not changing (example going in circle around UL-only TRP). In this case the UE does not need to change its UL transmission power. However, when the DL pathloss changes, for the UE to keep transmitting with the same power, the pathloss offset should be updated which is wasteful signaling. 
However, RAN1 agreed to further study another approach where the UE can update UL PL as such: 
new UL PL = current UL PL + an update delta indicated by the NW. 
The pathloss offset can be applied with respect to the downlink pathloss for initial uplink pathloss determination. Afterwards the uplink pathloss is decoupled from the downlink pathloss. Then to update the pathloss for uplink transmission to the UL TRP after the initial uplink pathloss is obtained, the pathloss offset can be applied with respect to a latest uplink pathloss rather than with respect to a downlink pathloss. Therefore, when the UL pathloss is not changing, the NW does not need to send any updates. 
Decouple DL pathloss from UL pathloss calculation after the initial uplink pathloss is obtained by the UE. 

Conclusions
Based on the discussion above, we propose the following:
1. Study whether a mechanism to estimate the difference or offset between the pathloss from the DL-TRP to UE and the pathloss from the UE to UL-only TRP is required or not. 

1. In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state. Details on MAC-CE design is for further discussion. 

1. Each TCI state is associated with one PL offset value, but no restrictions should be added on the number of pathloss offsets maintained for the pool of TCI states. 

1. Determining the value of the pathloss offset associated with an UL TCI state is up to NW implementation.

1. Study whether to introduce a default pathloss offset value of 0 for the UL TCI states.  

1. For two SRS CLPC adjustment states, support following Alt 1.
	Alt 1: SRS CLPC adjustment state is associated with SRS resource set
DCI format 2_3 for indicating separate closed loop for SRS should be utilized regardless of whether SRS-CarrierSwitching is configured or not.

Only enhance DCI format 2-3 of TypeB. 

Introduce a second TPC command field with 2-bit size in DCI format 2_3, where the first and second TPC command fields are used for the separate CLI = 0 or 1 for SRS, respectively
Decouple DL pathloss from UL pathloss calculation after the initial uplink pathloss is obtained by the UE. 
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