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1. Introduction
In RAN1 #116 meeting, the following agreements were achieved on asymmetric DL sTRP/UL mTRP operation [1].
	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
To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support configuring two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH.
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.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· 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. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 
Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded
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
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.
· Joint TCI state mode can be configured at least for FR1


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.

Regarding the configuration/update of the pathloss offset factor, there were two alternatives. The first option is to use RRC only to update the pathloss offset. The second option is to use MAC-CE 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.

With MAC-CE, one issue that should be addressed is the timeline of the MAC-CE operation, i.e., when to apply the updated value as indicated by the MAC-CE to the uplink power control.

Proposal 1:
· For asymmetric DL sTRP/UL mTRP operation, support to update the pathloss offset factor value via MAC-CE. RAN1 to further discuss the timeline operation of the MAC-CE, i.e., when to apply the updated value to the uplink power control.

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 SRS configuration

Currently, the SRS usage includes codebook, non-codebook, antenna switching and beam management. For asymmetric DL sTRP/UL mTRP operation, how to configure or apply the SRS should be discussed for each usage.

codebook and non-codebook

In NR Rel-17 multi-TRP operation, PUSCH repetition transmission was introduced for codebook based and non-codebook-based uplink transmission. And two SRS resource sets could be configured with usage of codebook and non-codebook respectively.

For codebook and non-codebook-based transmission, the Rel-17 multi-TRP configuration could be a starting point, e.g., two SRS resource sets.

However, for non-codebook-based transmission, the SRS resource set could be configured with associated CSI-RS. For asymmetric DL sTRP/UL mTRP operation, there is no DL transmission for the UL-only site. Therefore, the associated CSI-RS for the SRS resource sets with usage set to ‘nonCodebook’ should be further discussed.

Proposal 4:
· Regarding asymmetric DL sTRP/UL mTRP operation, for codebook and non-codebook-based transmission, the SRS resource set configuration in Rel-17 multi-TRP with PUSCH repetition could be starting point. RAN1 further discuss the configuration of associated CSI-RS for non-codebook-based transmission.

Antenna switching and beam management

SRS antenna switching is used for DL precoder acquisition. For asymmetric DL sTRP/UL mTRP operation, there is no DL transmission for the UL-only site. Therefore, it’s not necessary to apply SRS antenna switching toward the UL-only site.

Regarding SRS with usage of beam management, it should also be applied to the UL-only site, especially for FR2.

Proposal 5:
· Regarding asymmetric DL sTRP/UL mTRP operation:
· SRS antenna switching operation is not applied to the UL-only site.
· SRS for beam management could be applied to the UL-only site.

2.3 SRS power control

For SRS power control, it has been agreed that two closed loop power control adjustment states could be supported, and both are separate from PUSCH.

In RAN1 #116 meeting, the DCI enhancement to indicate TPC command for SRS was discussed, and six options were identified, as shown below.

	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.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· 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. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 



In current spec, DCI 2_3 is used to indicate TPC command for SRS with closed loop power control state which is separate from PUCH. There are two types for the format of DCI 2_3, Type A and Type B. With Type A format, one UE is configured with one block, and within the block TPC commands for multiple carriers could be configured. With Type B format, one UE may be configured with one or multiple blocks, and each block applies to one UL carrier.

Whether Type A or Type B is applied to DCI 2_3 and the detailed configuration is determined by RRC IE SRS-CarrierSwitching, as shown below. It can be observed that DCI 2_3 is closely coupled with SRS carrier switching operation, no matter Type A or Type B.

Table 1 SRS-Carrier Switching IE
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However, in asymmetric DL sTRP/UL mTRP deployment, the SRS power control state which is separate from PUSCH may not be related with SRS carrier switching operation.

Therefore, if DCI 2_3 is enhanced indicate TPC command for SRS for asymmetric DL sTRP/UL mTRP operation, DCI 2_3 should be decoupled with SRS carrier switching firstly.

Considering the SRS carrier switching operation is complicated, it is preferred to introduce new DCI format to indicate TPC command for SRS for asymmetric DL sTRP/UL mTRP operation.

If DCI 2_3 would be enhanced, then Type B should be prioritized since Type A is more complicated.

Therefore, we have the following proposal.

Proposal 6:
· Regarding DCI enhancement for SRS power control in asymmetric DL sTRP/UL mTRP deployment, support the following options:
· Option 6 (first preference): new DCI format to indicate TPC for SRS CLPC adjustment states.
· Option 2 (second preference): enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB.

Regarding DCI 2_3 enhancement, several candidate solutions were identified in RAN1 #116 meeting.
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· 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. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method:

With Alt 1, there would be two TPC commands in the DCI for the same CC. However, the UE may not communicate with both macro cell and the UL-only site simultaneously. In such case, how to indicate whether one TPC command is not applicable require additional signalling overhead.

With Alt 3, using additional RNTI requires the UE to do more detection which increases the UE complexity.

Therefore, Alt 2 is preferred, i.e., introducing the close loop indicator field for DCI 2_3.

Proposal 7:
· If DCI 2_3 is enhanced for SRS power control in asymmetric DL sTRP/UL mTRP deployment, support to introduce 1-bit closed-loop-indicator field to DCI 2_3.

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 8:
· 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 9:
· 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, support to update the pathloss offset factor value via MAC-CE. RAN1 to further discuss the timeline operation of the MAC-CE, i.e., when to apply the updated value to the uplink power control.
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:
· Regarding asymmetric DL sTRP/UL mTRP operation, for codebook and non-codebook-based transmission, the SRS resource set configuration in Rel-17 multi-TRP with PUSCH repetition could be starting point. RAN1 further discuss the configuration of associated CSI-RS for non-codebook-based transmission.
Proposal 5:
· Regarding asymmetric DL sTRP/UL mTRP operation:
· SRS antenna switching operation is not applied to the UL-only site.
· SRS for beam management could be applied to the UL-only site.
Proposal 6:
· Regarding DCI enhancement for SRS power control in asymmetric DL sTRP/UL mTRP deployment, support the following options:
· Option 6 (first preference): new DCI format to indicate TPC for SRS CLPC adjustment states.
· Option 2 (second preference): enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB.
Proposal 7:
· If DCI 2_3 is enhanced for SRS power control in asymmetric DL sTRP/UL mTRP deployment, support to introduce 1-bit closed-loop-indicator field to DCI 2_3.
Proposal 8:
· In asymmetric DL sTRP/UL mTRP deployment, joint TCI state could also be applied to FR2.
Proposal 9:
· 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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- SRS-CarrierSwitching

The IE SRS-CarrierSwitching is used to configure for SRS carier switching when PUSCH is not configured and independent SRS power control from that of PUSCH.
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SRS-CarrierSwitching information element

SEQUENCE {
INTEGER (0..31)
ENUMERATED {sUL, nUL},
CHOICE {
SEQUENCE (SIZE (l..32)) OF SRS-TPC-PDCCH-Config,
SRS-TPC-PDCCH-Config

SEQUENCE (SIZE (1l..maxNrofServingCells)) OF ServCellIndex
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SEQUENCE {
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OPTIONAL
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SRS-CC-SetIndex field descriptions

cc-IndexInOneCC-Set

Indicates the CC index in one CC set for Type A (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-Group

is set to typeA.

cc-Setindex

Indicates the CC set index for Type A associated (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-Group
is set to typeA. The network does not configure this field to 3 in this release of specification.
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SRS-CarrierSwitching field descriptions

monitoringCells
A set of serving cells for monitoring PDCCH conveying SRS DCI format with CRC scrambled by TPC-SRS-RNTI (see TS 38.212[17], TS 38.213 [13], clause 7.3.1, 11.3).

srs-SwitchFromServCelllndex

Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less SCell. During SRS transmission on a PUSCH-less SCell, the UE
may temporarily suspend the UL transmission on a serving cell with PUSCH in the same CG to allow the PUSCH-less SCell to transmit SRS. (see TS 38.214 [19], clause 6.2.1.3).

srs-TPC-PDCCH-Group
Network configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.

typeA

tﬁeB

SRS-TPC-PDCCH-Config field descriptions

srs-CC-Setindexlist
A list of pairs of [cc-Setindex; cc-IndexlnOneCC-Set] (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network does not configure this field for typeB.





