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1. Introduction
In RAN1 #116bis meeting, the following agreements were achieved on asymmetric DL sTRP/UL mTRP operation [1].
	Agreement
For a UE configured with two SRS CLPC adjustment states, support Alt2 for indicating one of the SRS CLPC adjustment states to SRS:
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 for SRS in the TCI state indicates one of the SRS CLPC adjustment states
· The candidate value of i0 and i1 in closedLoopIndex-r17 for SRS refers to the first and the second CLPC adjustment state separate from PUSCH, respectively
Ericsson raised concerns on Alt2 due to potential issues with beam management.
Agreement
For indicating TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured with two SRS CLPC adjustment states, support Option3:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
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.
Agreement
For FR1, a joint TCI state can be associated with a PL offset.
· When a joint 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 joint TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with a 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.
Agreement
Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1.
· 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
· 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.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· 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
· 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.
· 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
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
· 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.
Agreement
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.


In this contribution, we provide discussions on the UL-only mTRP operation in Rel-19.
2. Discussion on UL-only mTRP operation

2.1 Pathloss offset

In RAN1 #116 meeting, it was agreed that for asymmetric DL sTRP/UL mTRP operation, the pathloss offset factor could be introduced and could be associated with UL TCI state.

In RAN1 #116bis meeting, multiple alternative solutions were listed regarding the configuration and update of the pathloss offset factor, as shown below.

	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
· 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.



Among these alternatives, Alt 1a, Alt 2a and Alt 4 only use RRC to configure the pathloss offset factor. Alt 1b and Alt 2b use RRC to configure the pathloss offset factor and MAC-CE is used to update the pathloss offset factor.

In our view, using MAC-CE to update the pathloss factor is more flexible. In addition, considering the UE movement, the initial setting of the pathloss factor value may not be appropriate for the current environment of the UE. In order to reduce the interference, frequent adjust of the pathloss offset factor could be expected. In such case, using RRC only may cause a lot of signalling overhead.

Proposal 1:
· For asymmetric DL sTRP/UL mTRP operation, regarding the configuration and update of the pathloss offset factor, support Alt 1b or Alt 2b.
· 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).
· 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.

Regarding the pathloss offset factor, another issue is how to determine the initial value of the pathloss offset factor. The proper initial value is helpful to reduce interference and signalling overhead. Due to the mobility of the UE, the distance between the UE and the TRPs could dynamically change. In order to obtain the initial setting of the pathloss offset, SRS with preconfigured power could be transmitted so that the network side could estimate the pathloss offset.

Proposal 2:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 further discuss how to determine the initial value of the pathloss offset factor. For example, SRS with preconfigured Tx power could be transmitted so that the network side could estimate the pathloss offset.

Currently, for PUSCH/PUCCH transmission, two closed loop power control adjustments could be configured. Which closed loop power control is associated with the pathloss offset factor should be discussed, for example, the first closed loop power control state or the second closed loop power control state.

Similarly, for SRS, there are four closed loop power control states totally, and which power control state is associated with pathloss offset factor should also be discussed.

Proposal 3:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 to further discuss which closed loop power control adjustment state for PUSCH/PUCCH/SRS should be associated with the pathloss offset factor.

2.2 DCI enhancement for SRS power control

In RAN1 #116bis meeting, it was agreed that DCI 2_3 will be enhanced for SRS power control, including both Type A and Type B. The 1-bit closed-loop-indicator field will be added for each TPC command in DCI format 2_3.

In NR Rel-17, for aperiodic SRS transmission, the available slot operation was introduced for DCI format 0_1/0_2/1_1/1_2. With available slot operation, the aperiodic SRS resource set could be configured with RRC parameter availableSlotOffsetList which contains one or multiple values. If multiple values are contained in the availableSlotOffsetList, then SRS offset indicator is present in DCI to indicate the value of the available slot.

However, during Rel-17 discussion, DCI 2_3 was not enhanced for available slot operation since DCI 2_3 is used for SRS carrier switching.

But in RAN1 #115 meeting, in the maintenance discussion, it was agreed that DCI 1_1/1_2 could also be used for SRS carrier switching. And in RAN1 #116 meeting, in the maintenance discussion, it was concluded that for SRS carrier switching, available slot operation could be used for DCI 1_1/1_2/2_3, and if availableSlotOffsetList are configured with multiple values, it’s error case to use DCI 2_3 for SRS carrier switching. The conclusion from RAN1 #116 meeting is copied as below.

	Conclusion
· Available slot operation can be used with SRS carrier switching triggered by DCI formats 1_1, 1_2, and 2_3. 
· It is an error case if DCI format 2_3 is used with more than one entry in availableSlotOffsetList (no spec change needed).



In Rel-19, DCI 2_3 is used for asymmetric DL sTRP/UL mTRP operation, i.e., the DCI 2_3 is decoupled with SRS carrier switching operation. For example, DCI 2_3 could also be used for SRS with usage of beam management. In such case, whether available slot operation could be supported for DCI 2_3 should be further discussed.

Proposal 4:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 to discuss whether and how to apply available slot operation for DCI 2_3.

2.3 PRACH enhancement

In RAN1 #116bis meeting, PRACH related enhancement was discussed. Multiple alternatives were listed regarding indicating the pathloss offset for PDCCH-order PRACH transmission, as shown below.

	Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· 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
· 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.
· 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



Among the alternatives, for Alt 3 and Alt 4, the pathloss offset factor associated with the TCI state is used for PRACH transmission. However, since the alternative solutions are mainly for FR1, we don’t think it’s necessary to couple the pathloss offset factor for PRACH with TCI state. Therefore, Alt 1 or Alt 2 is preferred.

Proposal 5:
· For asymmetric DL sTRP/UL mTRP operation, regarding pathloss offset for PDCCH-order PRACH transmission, support Alt 1 or Alt 2.
· Alt 1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt 2: PDCCH order DCI indicates one PL offset value.

2.4 TCI state

In RAN1 #116 meeting, it was agreed that in asymmetric DL sTRP/UL mTRP deployment, separate TCI state could be configured for FR1 and FR2 and joint TCI state could be configured at least for FR1.

In our understanding, joint TCI state could also be applicable for FR2 in in asymmetric DL sTRP/UL mTRP deployment. The reason is that the UL-only site is usually deployed at the cell edge area to coverage enhancement. But when the UE is close to the macro cell, the UE may communicate only with the macro cell which is capable of both DL and UL. In such case, the joint TCI state could be applied for the DL and UL communication.

Proposal 6:
· In asymmetric DL sTRP/UL mTRP deployment, joint TCI state could also be applied to FR2.

2.5 Impact on PHR

For asymmetric DL sTRP/UL mTRP deployment, it was agreed that the pathloss offset factor could be applied to uplink power control for PUSCH/PUCCH/SRS.

However, the impact on PHR reporting was not discussed yet, i.e., whether the pathloss offset factor should be applied when calculating PHR.

Currently, PHR including PUSCH PHR (Type-1 PHR) and SRS PHR (Type-3 PHR). The Type-3 PHR is for PUSCH-less cell. Therefore, we think the pathloss offset factor could be considered at least for Type-1 PHR calculation.

Proposal 7:
· In asymmetric DL sTRP/UL mTRP deployment, RAN1 to discuss how to apply the pathloss offset factor to PHR reporting, at least for PUSCH (Type-1 PHR).

3. Conclusion
In conclusion, we have the following proposals on the UL-only mTRP operation in Rel-19.

Proposal 1:
· For asymmetric DL sTRP/UL mTRP operation, regarding the configuration and update of the pathloss offset factor, support Alt 1b or Alt 2b.
· 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).
· 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.
Proposal 2:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 further discuss how to determine the initial value of the pathloss offset factor. For example, SRS with preconfigured Tx power could be transmitted so that the network side could estimate the pathloss offset.
Proposal 3:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 to further discuss which closed loop power control adjustment state for PUSCH/PUCCH/SRS should be associated with the pathloss offset factor.
Proposal 4:
· For asymmetric DL sTRP/UL mTRP operation, RAN1 to discuss  whether and how to apply available slot operation for DCI 2_3.
Proposal 5:
· For asymmetric DL sTRP/UL mTRP operation, regarding pathloss offset for PDCCH-order PRACH transmission, support Alt 1 or Alt 2.
· Alt 1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt 2: PDCCH order DCI indicates one PL offset value.
Proposal 6:
· In asymmetric DL sTRP/UL mTRP deployment, joint TCI state could also be applied to FR2.
Proposal 7:
· In asymmetric DL sTRP/UL mTRP deployment, RAN1 to discuss how to apply the pathloss offset factor to PHR reporting, at least for PUSCH (Type-1 PHR).
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