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Discussion
1      Introduction
In 3GPP RAN1 #96bis meeting which was held in April 2019[1], the following agreements were reached for enhancements on multi-beam operation.
Agreement 
In Rel-16, only introduce specification enhancement for MPUE-Assumption3

· MPUE-Assumption3: Multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission.

· Note that this does not require a UE to always activate multi-panels simultaneously

· Note: UE can control the panel activation/deactivation 

· Possible use cases at least include

· (General) UL coverage enhancement for FR2 considering the UE power consumption 

· Discussion topics in Rel-16 include:

· Details on the identification for a panel and corresponding panel definition

· Any enhancement introduced in Rel-16 should take further enhancement of simultaneous transmission across multiple panels for future releases into account. 

This is a UE optional feature.
Working Assumption

The agreed ID (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.

· FFS details, including an explicit/implicit indication of the panel, also considering beam correspondence at UE.

· FFS on whether the ID can be used for panel-specific PRACH transmission, if supported.

Agreement

RAN1 to determine one of the following for L1-SINR in RAN1#97:

· L1-SINR based on ZP+NZP IMR

· L1-SINR based on ZP IMR only

· L1-SINR based on NZP IMR only

If there is no agreement on this issue in RAN1#97, L1-SINR will not be supported in Rel-16.

2      Panel-specific UL transmission

After discussing about multi-panel UE (MPUE) categories which were proposed in RAN1 #96 meeting [2], and finally, multi-panel UE (MPUE) categories have reached an agreement in RAN1#96bis meeting [1]. In Rel-16, only introduce specification enhancement for MPUE-Assumption3, multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission. However, there are some restrictions needed to be considered. From gNB’s perspective, it does not require a UE to always activate multi-panels simultaneously, which may result in system performance loss but more flexibility for UE. This is a UE optional feature with taking UE’s implementation complexity and functional flexibility into consideration. UE can control the panel activation or deactivation with considering UE power saving and system performance. After choosing the multi-panel UE (MPUE) category, the consequent work is details on the identification for a panel and corresponding panel definition. 
In our view, it is not appropriate for reusing SRS resource set ID for the panel ID, with taking UE panel activation and deactivation into consideration. Transmitting panel ID information should be supported when there is no SRS resource left. And it is needed to introduce a new panel-specific ID which can be associated to a reference RS resource or resource set (such as SRS, NZP CSI-RS, and/or SSB) for UL transmission.
Proposal 1: Introduce a new panel-specific ID which can be associated to a reference RS resource or resource set (such as SRS, NZP CSI-RS, and/or SSB) for UL transmission.

When talking about details on the identification for a panel and corresponding panel definition, there are some use cases and implementation scenarios for the agreed panel ID. The agreed panel ID means the unit of antenna group from RS resource configuration for spatialRelationInfo, which can be used to differentiate separate beams and panel configurations, such as transmission power, panel switching delay. And the agreed panel ID can be used for indicating a UE Tx panel among multiple activated panels for PUSCH, PUCCH, and SRS transmission [3].
Proposal 2: The agreed panel ID can be used to differentiate separate beams and panel configurations, such as transmission power, panel switching delay.
Proposal 3: The agreed panel ID can be used for indicating a UE Tx panel among multiple activated panels for PUSCH, PUCCH, and SRS transmission.
3      UE panel activation/deactivation mechanism
Study UE panel activation and deactivation mechanism is beneficial for UE power saving and enhancement on multi-panel UL transmission. To ensure the reliability and robustness of system, UE panel activation or deactivation should be absolutely controlled by gNB, or at least inform related information to gNB and which will give assistance for gNB to make a good decision. The number of active UE panels could be determined by UE’s transmission capacity and TRP’s configuration jointly to make a compromise on system performance and latency. Therefore, we support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.
Proposal 4: Support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.

Proposal 5: In Rel-16, panel-specific power control for panel-specific UL transmission(s) is supported.
4      L1-SINR and interference measurement
According to agreements in last meeting, for interference measurement of L1-SINR, RAN1 to determine one of the following for L1-SINR in RAN1#97:

· L1-SINR based on ZP+NZP IMR

· L1-SINR based on ZP IMR only

· L1-SINR based on NZP IMR only

If there is no agreement on this issue in RAN1#97, L1-SINR will not be supported in Rel-16.

It is a common view that using NZP-IMR for intra-cell interference measurement and ZP-IMR for inter-cell interference measurement. Making the suitable reference signalling allocation mechanism for ZP and NZP CSI-RS can bring the accuracy for interference measurement. While how to use signal on REs of ZP and NZP CSI-RS resource for channel and interference measurement depends on UE implementation and reporting. NZP-IMR based SINR could be beneficial at least from gNB’s implementation flexibility perspective. And gNB can reuse NZP-IMR as CMR for another UE for overhead reduction, while this may result in additional UE complexity for interference measurement.

We support L1-SINR based on ZP+NZP IMR. Confirming dedicated resource for IMR is beneficial for reference signalling allocation and the implementation of interference measurement. In that case of dedicated interference measurement resources are not configured, the UE would also use the REs used for RSRP measurement to estimate the interference as a reference.
Proposal 6: Support L1-SINR based on ZP+NZP IMR.
Proposal 7: For L1-SINR measurement, if dedicated interference measurement resources are not configured, the UE would also use the REs used for RSRP measurement to estimate the interference.
5      Conclusion
In this contribution, we have the following proposals:
Proposal 1: Introduce a new panel-specific ID which can be associated to a reference RS resource or resource set (such as SRS, NZP CSI-RS, and/or SSB) for UL transmission.

Proposal 2: The agreed panel ID can be used to differentiate separate beams and panel configurations, such as transmission power, panel switching delay.
Proposal 3: The agreed panel ID can be used for indicating a UE Tx panel among multiple activated panels for PUSCH, PUCCH, and SRS transmission.
Proposal 4: Support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.

Proposal 5: In Rel-16, panel-specific power control for panel-specific UL transmission(s) is supported.
Proposal 6: Support L1-SINR based on ZP+NZP IMR.
Proposal 7: For L1-SINR measurement, if dedicated interference measurement resources are not configured, the UE would also use the REs used for RSRP measurement to estimate the interference.
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