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1      WIntroduction
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
2      Update pathloss reference RS for PUSCH and SRS via MAC-CE
When talking about pathloss reference RS for SRS and PUSCH via MAC-CE, there were two working assumptions achieved in last meeting [2].
Working assumption
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
Working assumption
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.

· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
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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And the power control for SRS can also be calculated by:
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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 signalling 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.
The working assumptions on pathloss reference RS for AP-SRS/SP-SRS and PUSCH should be confirmed. Further signalling details about MAC CE are up to RAN2.
Proposal 1: Confirm the working assumptions that pathloss reference RS for AP-SRS/SP-SRS and PUSCH can be activated/updated via a 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: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
If a pathloss RS can be updated by MAC CE, whether and how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement should be considered further. There was an agreement achieved in last meeting [2].
Agreement
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.

· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.

· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 

· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.

· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.

· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.

· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.

· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.

· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.

· Baseline is X=4.

· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.

· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.

· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.
It should be more considerations about how MAC CE activation works higher layer filtered RSRP. In order to reduce the latency for power control parameter update, e.g. path loss reference RS, L1-RSRP based pathloss measurement should be supported. And it is unnecessary for UE to track all the RS configured in RRC, which would increase UE complexity and additional power consumption.
Proposal 4: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
Proposal 5: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
Proposal 6: The maximum configurable pathloss RSs by RRC is 4 (same as Rel-15).
3      L1-SINR and interference measurement
The agreement on NZP-IMR based interference measurement with association between CMR and IMR has been achieved in last meeting [2].

Agreement
For NZP-IMR based interference measurement, option 1a is supported

· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped

· For each SINR, interference is measured based on each associated NZP-IMR only

· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’

· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)

Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)

Without signaling impact, we support option 2a, 1 CMR can be mapped to 1 or more than 1 IMRs.
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N*M IMR(s), and each CMR is associated with every M IMR(s) in order
· UE may assume that the NZP CSI-RS resource for channel measurement and the M NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'
· For each SINR, interference is measured based on accumulating measurement of all the associated M IMR(s)
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer

Proposal 7: Support option 2a, 1 CMR can be mapped to 1 or more than 1 IMRs.
For dedicated IMR, it should take UE behavior on how to measurement interference into consideration. For ZP-IMR only, the received power measured on ZP IMR is assumed as interference and noise for L1-SINR calculation. And for NZP-IMR only, the signal power measured on corresponding NZP IMR is assumed as interference and noise for L1-SINR calculation.
Proposal 8: For ZP IMR based interference measurement, the received power measured on ZP IMR is assumed as interference for L1-SINR calculations.

Proposal 9: For NZP IMR based interference measurement, the signal power measured on corresponding NZP IMR is assumed as interference for L1-SINR calculation.

As we know, the L1-SINR report could be collided with other uplink signals, e.g. SRS, CSI report and so on. Reuse the Rel-15 schemes for collision handling between L1-SINR report and signals other than CSI report may be a better choice. Regarding to the collision between L1-SINR report and other CSI report, it needs to study further and make the detailed priority list.
Proposal 10: For L1-SINR report collided with signals other than CSI report, reuse the schemes specified in Rel-15 for collision handling between L1-RSRP report and signals other than CSI report.
4      SCell BFR
In last meeting, it discussed the details for collision handling when PUCCH-BFR is collided with other signals.

Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1

· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1

Agreement
· When PUCCH-BFR collides with SRS, the SRS should be dropped

When PUCCH-BFR collides with PUSCH, we think it should follow the behavior of SR specified in rel-15.
Proposal 11: When PUCCH-BFR collides with PUSCH, follow the behavior of SR specified in rel-15.
Previously RAN1 sent one LS to RAN2 to provide the information that PUCCH-BFR can be configured in PCell or PSCell. It has been agreed that PUCCH-BFR can be configured in PCell/PSCell. And we support that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured. The related working assumption in last meeting is shown below.
Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured

· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group

· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ

· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group

· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group

· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE

· The down-selection is based on the assumption of SR configuration behavior supported in current spec

The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Proposal 12: Support that PUCCH-BFR can be configured in SCell(s) if PUCCH group is configured.
Proposal 13: For a UE in non-DC case, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group.
5      Conclusion
In this contribution, we have the following proposals:
Proposal 1: Confirm the working assumptions that pathloss reference RS for AP-SRS/SP-SRS and PUSCH can be activated/updated via a 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: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
Proposal 4: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
Proposal 5: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
Proposal 6: The maximum configurable pathloss RSs by RRC is 4 (same as Rel-15).
Proposal 7: Support option 2a, 1 CMR can be mapped to 1 or more than 1 IMRs.
Proposal 8: For ZP IMR based interference measurement, the received power measured on ZP IMR is assumed as interference for L1-SINR calculations.

Proposal 9: For NZP IMR based interference measurement, the signal power measured on corresponding NZP IMR is assumed as interference for L1-SINR calculation.

Proposal 10: For L1-SINR report collided with signals other than CSI report, reuse the schemes specified in Rel-15 for collision handling between L1-RSRP report and signals other than CSI report.
Proposal 11: When PUCCH-BFR collides with PUSCH, follow the behavior of SR specified in rel-15.
Proposal 12: Support that PUCCH-BFR can be configured in SCell(s) if PUCCH group is configured.
Proposal 13: For a UE in non-DC case, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group.
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