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Background
In RAN#102, the working item to enhance NR MIMO operations in Rel-19 was agreed [1].
The detailed objective is as follows:
4. [bookmark: _Hlk145555364]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.
Discussions
1.1. Pathloss offset configuration
In RAN1#116bis meeting, the following agreements are made. 
	Agreement
For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· Alt1a: One PL offset value is configured in a joint or UL TCI state by RRC only
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2a: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations.
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration
· [bookmark: _Hlk166068991][bookmark: _Hlk166086300][bookmark: _Hlk166086327]Alt3: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state. In each joint or UL TCI state, the initial PL offset value is 0dB.
· Alt4: A list of PL offset values is provided in a joint or UL TCI state by RRC. Each PL offset value is applied to a corresponding measured PL range.
Other alternatives are not precluded.



According to the discussion at RAN1#116bis meeting, one of the discussion points is how the PL offset for a UL TRP is updated, and we have 5 alternatives to update the PL offset.
Regarding Alt.1a (RRC only), one PL offset value is configured in a joint or UL TCI state, and the PL offset value is indicated by a joint or UL TCI state. In this case, the PL offset configured in advance is switched by indicating a joint or UL TCI state. Compared to other alternatives, a MAC CE is not introduced to update the PL offset value, but a TPC command can dynamically update a transmission power.
Regarding Alt.1b (RRC+MAC CE), one PL offset value is configured in a joint or UL TCI state and the PL offset value is indicated by a joint or UL TCI state. In addition, the PL offset value is updated by a MAC CE. In our view, the MAC CE has an additional offset value in dB to the PL offset value for each indicated TCI state, the additional offset value is accumulated or absolutely applied.
Regarding Alt.2a (RRC only), a list of PL offset values is configured by RRC and one PL offset value is associated with a joint or UL TCI state by a new RRC parameter. In this case, the PL offset configured in advance is switched by indicating a joint or UL TCI state in the same way Alt. 1a. In our view, the new RRC parameter is expressed as a PL offset ID, and unlike Alt 1a, it is not needed that the same PL offset value is directly configured in different TCI states. That is, Alt 1a can save a RRC bit in a case that multiple the same PL offset value (i.e., the same PL offset ID) are configured.
Regarding Alt.2b (RRC+MAC CE), a list of PL offset values is configured by RRC and one PL offset value is associated with a joint or UL TCI state by a new RRC parameter (e.g., a PL offset ID). In addition, for Alt.2b, a MAC CE update the association between one PL offset value and a joint or UL TCI state. In this case, the PL offset configured is switched by indicating a joint or UL TCI state and a MAC CE. In our view, each configured TCI states is associated with any PL offset value in RRC, and the MAC CE can update the association of the configured or activated TCI states with the PL offset values by using PL offset IDs. Compared to Alt 1b, Alt 2b has less flexibility of the PL offset value because each value is configured in RRC and not updated, but Alt 2b has the same update frequency.
Regarding Alt.3 (RRC+MAC CE), a list of PL offset values is configured by RRC and MAC CE activate/indicate one PL offset value for each activated joint or UL TCI state from the list of PL offset values. In this case, the PL offset activated/indicated by MAC CE for each activated joint or UL TCI state is switched by indicating a joint or UL TCI state. Alt 3 is similar to the TCI state framework. Each configured TCI state is not associated with any PL offset value, and the MAC CE can activate some PL offset IDs such that each activated TCI state is associated with a PL offset value. Compared to Alt 2b, the association does not need to be updated. In other words, 2-step associations of each TCI state with a PL offset value are not needed.
As the above, Alt.1a and Alt.2a use RRC only to configure the PL offset. Alt.1b, Alt.2b and Alt.3 use RRC and MAC CE to configure the PL offset. In the previous meeting, we thought that using a TPC command is enough to update a transmission power because a TPC command field can more frequently update the power than a MAC CE. However, according to other companies view, the value range of the TPC command is not enough. Therefore, as of now, we are fine with using RRC+MAC CE. For Alt.1b, MAC CE must include a PL offset value. It would increase signalling overhead for MAC CE compared to Alt 2b/3. For this reason, we should select the way that RRC configure a list of PL offset configurations and a MAC CE activate/indicate one PL offset configuration for each activated joint or UL TCI state or a MAC CE update the association between a joint or UL TCI state and PL offset configuration.
Proposal 1: A list of PL offset configurations is configured by RRC. A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state or a MAC CE can update the association between a joint or UL TCI state and PL offset configuration. (i.e. Alt.2b or Alt.3)

1.2. Closed-loop Power control for SRS
In RAN1 #116bis meeting, the following agreements are made.
	Agreement
[bookmark: _Hlk166261154]For the asymmetric DL sTRP/UL mTRP deployment scenarios, study whether and how to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1 when the UE is configured two SRS CLPC adjustment states.
Agreement
For enhancing DCI format 2_3 for indicating TPC command for two SRS CLPC adjustment states, support Alt2:
· 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. 
             Note: this 1-bit indicator is present for the CC where two SRS CLPC adjustment states are configured.



[bookmark: _Hlk166261391]In our view, the first discussion point is that whether study to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1.
For the asymmetric DL sTRP/UL mTRP, we think the measurement of SRS is used to determine the PL offset and UL TRP would be changed more frequently than the one at the DL/UL TRP side due to UE movement. In other words, an SRS transmission power needs to be adjusted more frequently. However, the search space of DCI 2_3 will typically be configured with longer periodicity than DCI 0_1/1_1. Therefore, we should indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1.

Proposal 2: Indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1.
1.3. Pathloss offset on PDCCH-order PRACH
In RAN1 #116bis meeting, the following agreements are made.
	Agreement
Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1.
1. Note: The DL reference timing determination for PDCCH-order PRACH transmission to an UL TRP is still based on the DL RS defined in current RAN4 specification
1. Above is subject to a separate UE capability signaling

Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
1. Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
1. Alt2: PDCCH order DCI indicates one PL offset value
1. Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
1. Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
1. Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded




For PDCCH-order PRACH transmission, we prefer Alt 3. For Alt 2, PDCCH-order can indicate one PL offset value directly. In our view, the reserved bits in PDCCH-order are not enough to directly indicate the PL offset value if the PL difference between DL/UL TRP and UL TRP is large. For Alt 1, we wonder if multiple PL offset values should be independently configured in PRACH-Config. Since we think the PL offset is used to compensate for a coupling loss difference between DL/UL TRP and UL TRP, the PL offset does not need to be configured independently from the joint/UL TCI state, namely, the PL offset value in joint/UL TCI state can be reused. For this reason, we support Alt 3.

Proposal 3: For PDCCH-order PRACH transmission, the PL offset should be associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission.
Conclusion
In this contribution, we have the following proposal:
Proposal 1: A list of PL offset configurations is configured by RRC. A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state or a MAC CE can update the association between a joint or UL TCI state and PL offset configuration. (i.e. Alt.2b or Alt.3)
Proposal 2: Indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1. 
[bookmark: _GoBack]Proposal 3: For PDCCH-order PRACH transmission, the PL offset should be associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission.
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