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1. Introduction
In RAN plenary meeting #102 meeting, the WI on NR MIMO Phase 5 was approved [1]. In the WI, there are five objectives. And objective 5 is for asymmetric DL sTRP/UL mTRP operation, as shown in below table.
	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 provide discussions on the UL-only mTRP operation in Rel-19.
2. Discussion on UL-only mTRP operation

2.1 Uplink transmission scheme

For asymmetric DL sTRP/UL mTRP operation, the uplink transmission scheme should be discussed firstly, which is the fundamental of the operation. There could be different schemes, for example, dynamic reception selection and joint uplink reception, as shown in Figure 1.

With dynamic uplink reception selection, the uplink transmission could be toward different site at different transmission occasion. In this way, the best reception point could be selected for the uplink, hence the uplink throughput could be enhanced.

With joint uplink reception, the uplink transmission could be received by multiple sites simultaneously. Since there is no selection on the site for reception, this scheme could be simpler. However, since both sites are used for the uplink reception, the uplink transmission may not be optimized compared with the dynamic reception selection. In addition, considering the imbalance of the pathloss between the UE and different sites, the transmission power may not be properly set and hence there could be more interference.
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[bookmark: _Ref157353333]Figure 1 Uplink transmission scheme for asymmetric DL sTRP/UL mTRP

Proposal 1:
· Regarding asymmetric DL sTRP/UL mTRP operation, RAN1 to discuss the uplink transmission scheme firstly, such as
· Alt 1: dynamic reception selection
· Alt 2: joint uplink reception

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 2:
· 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 should 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 3:
· 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 Uplink power control enhancement

For uplink power control, the UE could estimate the pathloss based on the DL pathloss reference signal. For UL-only site, since there is no downlink transmission, it’s not possible to do the path loss estimation based on the UL-only site. The UE could be configured with pathloss reference signal from the macro site with both DL and UL. However, the pathloss estimation is not accurate since the pathloss RS is from different site.

As mentioned in the WID, a pathloss offset could be introduced for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP.

The pathloss offset factor could be applied to power control for PUSCH, PUCCH and SRS, as shown by ,  and  in below equations.

For PUSCH power control:


For PUCCH power control:


For SRS power control:


However, one issue is how to determine the value of the pathloss offset factor. Due to the mobility of the UE, the distance between the UE and the TRPs could dynamically change. Hence, the preconfigured and fixed value of the pathloss offset factor is not suitable. RAN1 should further discuss how to determine the value of the pathloss offset factor. For example, SRS with preconfigured power could be transmitted so that the network side could estimate the pathloss offset.

Proposal 4:
· Regarding asymmetric DL sTRP/UL mTRP operation, pathloss offset factor could be introduced to power control for PUSCH, PUCCH and SRS. RAN1 should further discuss how to determine the value of the pathloss offset factor.

2.4 SRS power control state

In the WID, it is mentioned that for asymmetric DL sTRP/UL mTRP operation there would be two closed-loop PC adjustment states for SRS, both separate from PUSCH. Therefore, totally there could be four SRS closed loop power control adjustment states:
· The first closed loop power control state which is the same as PUSCH
· The second closed loop power control state which is the same as PUSCH
· The first closed loop power control state which is separate from PUSCH
· The second closed loop power control state which is separate from PUSCH

Considering different SRS usage, including ‘codeBook’, ‘nonCodebook’, ‘antennaSwitching’ and ‘beamManagement’, which power control states could be configured for certain SRS usage should be discussed. For example, for SRS with usage of ‘codeBook’, only the power control states which are the same as PUSCH could be configured.

Currently, DCI 2_3 is used to for SRS power control if the SRS has separate power control state with PUSCH. However, the current DCI 2_3 is coupled with PUSCH-less cell, i.e., it is for SRS carrier switching.

For asymmetric DL sTRP/UL mTRP operation, since one additional SRS power control state which is also separate from PUSCH is introduced, the DCI for SRS power control should be further discussed.

Proposal 5:
· RAN1 to discuss how to configure the power control state for different SRS usage and possible DCI enhancement for SRS power control.

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

Proposal 1:
· Regarding asymmetric DL sTRP/UL mTRP operation, RAN1 to discuss the uplink transmission scheme firstly, such as
· Alt 1: dynamic reception selection
· Alt 2: joint uplink reception
Proposal 2:
· 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 should further discuss the configuration of associated CSI-RS for non-codebook-based transmission.
Proposal 3:
· 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 4:
· Regarding asymmetric DL sTRP/UL mTRP operation, pathloss offset factor could be introduced to power control for PUSCH, PUCCH and SRS. RAN1 should further discuss how to determine the value of the pathloss offset factor.
Proposal 5:
· RAN1 to discuss how to configure the power control state for SRS and possible DCI enhancement for SRS power control.
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