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1      Introduction
The scope of WI on NR enhancement was revised in RAN Plenary #81 meeting [1]. The objectives for enhancements on multi-beam operation are as follows, primarily targeting FR2 operation.

· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead

· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection

· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15

· Specify measurement and reporting of either L1-RSRQ or L1-SINR
The final Rel-16 conclusions on UE panel specific uplink beam selection and MPE issues were achieved in 3GPP RAN1 #98 meeting which was held in August 2019 [2].
Conclusion
On the issue of beam management enhancements to address MPE, there is no consensus in RAN1 to introduce additional specification support in RAN1. No further discussion for Rel-16 from RAN1 perspective.
On the issue of uplink transmit beam selection that facilitates UE panel specific uplink beam selection, there is no consensus in RAN1 to introduce additional specification support in RAN1. No further discussion for Rel-16 from RAN1 perspective. 
2      Update pathloss reference RS for PUSCH and SRS via MAC-CE
According to the agreement on whether support updating path loss reference RSs for PUSCH and SRS via MAC-CE in last meeting [2], it would continue to discuss and down-select the following candidates in RAN1#98bis.
Agreement

Continue discussion on the support of updating pathloss RSs for power control for PUSCH and SRS via MAC-CE, including the following candidates until RAN1#98bis:
· Option 1: For codebook based PUSCH transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.

· FFS: the cases of non-codebook based PUSCH, SRS

· Option 2: Pathloss RS is associated/configured for downlink RS in spatial relation info.

· gNB can configure more than 4 pathloss RSs.

· Option 3: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE

· FFS: The other power control parameters including P0, alpha, and a closed loop process index are also activated by the MAC-CE

· FFS on whether to support the number of configured pathloss RSs are more than four.

· Note: The MAC-CE is the activation MAC CE for ap-SRS/sp-SRS.

· Option 4: Support updating TCI state for periodic CSI-RS by MAC CE.

· Note: The periodic CSI-RS is used for pathloss reference.

· Option 5: Support semi-persistent CSI-RS for pathloss reference RS.
· Note: Baseline is that the same transmission power is applied within SRS resource set (same as Rel-15).

This issue has already been discussed in power control session in Rel-15. When talking about enhancements on power control, it needs to see the essence of how to control power for PUSCH and SRS based on the following formulas (1) and (2) below.
The power control for PUSCH can be calculated by:
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 (1)
And the power control for SRS can also be calculated by:
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 (2)
From the formulas’ perspective, UL power control parameters including Pcmax, P0, alpha and pathloss RS for PUSCH and SRS could be updated via MAC CE with considering reducing signaling overhead. Certainly, the exact signalling mechanism of how MAC CE update UL power control parameters still needs to be discussed with the help of RAN2. Furthermore, due to technical implementation and the current time plan for Rel-16, it is better to reuse Rel-15 power control framework and additionally support update pathloss reference RS for PUSCH and SRS via MAC CE.
Proposal 1: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
Proposal 2: Based on reusing Rel-15 power control configurations, only additionally support MAC CE based updates of pathloss reference RS for PUSCH/SRS.
Proposal 3: For codebook/non-codebook based PUSCH and SRS transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.
Proposal 4: Pathloss RS is associated/configured for downlink RS in spatial relation info.
Proposal 5: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
Proposal 6: Support the number of configured pathloss RSs can be more than four.
Proposal 7: Support semi-persistent CSI-RS for pathloss reference RS.
3      L1-SINR and interference measurement
The agreement on L1-SINR based on ZP-IMR only with CMR and IMR 1-to-1 mapping has been achieved. It started email discussion about NZP-IMR only and related resource configuration until RAN1#98bis [2].

Agreement

For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on ZP-IMR only:

· CMR and IMR are 1-to-1 mapped from signaling perspective

Email discussion on the details (such as how measurement of interference is done, the mapping relation between CMR/IMR, QCL, etc) of L1-SINR based beam report using the following as a starting point:

For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on NZP-IMR only, down-select at least one of the following resource configuration schemes:
· Option 1: CMR and IMR are 1-to-1 mapped

· Option 2: 1 CMR can be mapped to 1 or more than 1 IMRs

· Option 3: 1 IMR can be mapped to 1 or more than 1 CMRs

· Option 4: More than 1 IMRs can be mapped to more than 1 CMRs. 

It has been agreed that gNB can configure Channel Measurement Resource (CMR) only or CMR as well as Interference Measurement Resource (IMR) for L1-SINR measurement. Regarding to L1-SINR based on NZP-IMR only, it needs to clarify the resource configuration with how to configure the CMR and IMR mapping, e.g. 1-to-1 mapping, 1-to-N mapping or N-to-1 mapping. Due to signalling overhead and implementation complexity, maybe support the scheme of 1 CMR can be mapped to 1 or more than 1 IMRs is a better choice. Multi-CMR and multi-IMR mapping would bring CMR/IMR pairing flexibility. UE can measure the SINR of each CMR with associated multi-IMR, which can reduce the UE complexity and resource overhead. However, how to calculate SINR for interference measurement with CMR/IMR 1-to-N mapping needs to further study.
Proposal 8: Support 1 CMR can be mapped to 1 or more than 1 IMRs.

4      SCell BFR
4.1     Beam failure detection
The procedure of beam failure detection can be roughly described as, gNB configures 1-port periodic CSI-RS for BFD. The CSI-RS for BFD can be configured explicitly by RRC or implicitly by TCI state for a CORESET in SCell. According to the implementation of BFD in Rel-15, when all the beam failure detection RS during beam failure indication interval falls below the configured threshold, UE PHY layer will provide indications to MAC layer. After receiving N consecutive beam failure instance indication, UE MAC layer declares beam failure. In addition, SCell BFD is measured based on hypothetical BLER.
Agreement

Support that the BLER threshold for SCell BFD is the same as the default value of rlmInSyncOutOfSyncThreshold.
However, maximum number of RS for BFD per BWP, detail value for BLER threshold for SCell BFD and further details on association between beam failure detection and beam failure event are still open issues.
Proposal 9: The maximum number of RS for SCell BFD per BWP is 3.
Proposal 10: For SCell BFD procedure, at least support to reuse the beam failure detection procedure in Rel-15.

Proposal 11: For SCell BFR, UE shall declare beam failure for a SCell after detecting N consecutive beam failure indication for the SCell.
4.2     New beam identification
The new beam identification can be performed based on SSB and CSI-RS for beam management. The gNB can configure N SSB/CSI-RS resources per BWP for new beam identification and the range of N is one open issue. In addition, the threshold of new beam identification is based on L1-RSRP. Thus, detail range for the threshold is another open issue.
Agreement

· For SCell BFR, support maximum number of RS for new beam identification per BWP to be 64.

· The range of threshold for SCell new beam identification is based on range specified in RSRP-Range.

When UE detects the beam failure, it needs to identify a new beam from the candidate beams to recover the link and reports to gNB. However, when no new beam RS is configured, all SSBs can be considered as new beam candidates.
Agreement

Down-select one of the following alternatives on UE behavior when no new beam RS is configured in RAN1#98bis

· Alt 1: UE shall expect gNB to configure at least one new beam RS if BFR for corresponding SCell is configured

· Alt 3: If new beam RS is not configured, all SSBs are considered as new beam RS candidates

Proposal 12: If new beam RS is not configured, all SSBs are considered as new beam RS candidates.
5      Conclusion
In this contribution, we have the following proposals:
Proposal 1: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
Proposal 2: Based on reusing Rel-15 power control configurations, only additionally support MAC CE based updates of pathloss reference RS for PUSCH/SRS.
Proposal 3: For codebook/non-codebook based PUSCH and SRS transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.
Proposal 4: Pathloss RS is associated/configured for downlink RS in spatial relation info.
Proposal 5: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
Proposal 6: Support the number of configured pathloss RSs can be more than four.
Proposal 7: Support semi-persistent CSI-RS for pathloss reference RS.
Proposal 8: Support 1 CMR can be mapped to 1 or more than 1 IMRs.

Proposal 9: The maximum number of RS for SCell BFD per BWP is 3.
Proposal 10: For SCell BFD procedure, at least support to reuse the beam failure detection procedure in Rel-15.

Proposal 11: For SCell BFR, UE shall declare beam failure for a SCell after detecting N consecutive beam failure indication for the SCell.
Proposal 12: If new beam RS is not configured, all SSBs are considered as new beam RS candidates.
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