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Introduction
[bookmark: _Ref178064866]In this document, we discuss maintenance issues related to specification of L1 signalling for SCell dormancy including aspects raised in RAN2 LS to RAN1 [1].
Discussion
Aperiodic CSI reporting during Scell dormancy 
It was agreed earlier in both RAN1 and RAN2 that CSI measurements/reporting and beam management is supported when Scell is in dormancy. However, in previous meeting, RAN2 concluded that the AP CSI measurement is not supported in dormant BWP “due to UE power saving concern” and requested RAN1 input on whether any issues are seen with this conclusion (i.e., Q3 in [1]).
Q 3: Are there any issues due to RAN2 agreements on CSI reporting and SRS transmission, i.e. not support aperiodic CSI reporting for dormant BWP and not support SRS transmission on dormant BWP?

In our view, precluding AP-CSI measurement in dormant BWP (with corresponding report being sent Pcell/PSCell) results in severe limitation for using Scell dormant BWP especially for CA scenario with FR2
Observation 1
· Precluding the triggering of AP-CSI measurements in dormant BWP (with corresponding report being sent Pcell/PSCell) results in severe limitation for using Scell dormant BWP especially for CA scenario with FR2
Without support of AP-CSI measurements in dormant BWP, the gNB is forced to rely on just periodic CSI measurements (which do not provide same level of report information as AP-CSI) or SP-CSI measurements (which is an optional feature not widely supported) to immediately schedule a UE upon transition from dormancy to non-dormancy. This is a significant limitation from NW perspective. 
Other option for the gNB is to first switch the Scell to non-dormant BWP, then request aperiodic CSI measurement for the Scell and then decide to schedule or not on the Scell based on the AP-CSI report. The extra delay and signaling overhead with this approach make usage of Scell dormancy much less attractive when compared to keeping the Scell always activated without configuring a dormant BWP.
From UE perspective, according to current agreements, the UE receiver is anyway expected to transition out of ‘low power state’ to make periodic/SP-CSI measurements when the Scell is on dormant BWP. With periodic and SP-CSI measurements, the occasions when the UE needs to measure a are known via RRC or MAC-CE based signaling. Only difference with AP-CSI measurements is that the measurement instance is indicated by L1 signalling (i.e., AP-CSI request trigger sent on PCell/PSCell). 
The discussion in RAN2 was that UE is unaware of when AP-CSI request will be sent by gNB, and its Scell receiver should always be ready for performing CSI measurements and this leads to “UE power saving concern” as mentioned in the RAN2 LS [1]. However, this issue can be easily handled by NW providing a sufficient time-offset between AP-CSI trigger and corresponding CSI-RS resource when UE is in dormant BWP. The RRC parameters aperiodicTriggeringOffset and minimumSchedulingOffset already provide this functionality in the current specifications, and the NW can configure them appropriately for dormant BWP.
Observation 2
· If NW provides sufficient time-offset between AP-CSI trigger and corresponding CSI-RS resource, there is no UE power saving concern due to AP-CSI measurements in Scell dormant BWP.
· Existing Rel16 RRC parameters aperiodicTriggeringOffset and minimumSchedulingOffset already provide the necessary functionality for providing time-offset between AP-CSI trigger and corresponding CSI-RS resource in an Scell dormant BWP
Based on above discussion, we propose the following
Proposal 1
· Support AP-CSI measurement for SCell dormant BWP (with corresponding AP-CSI request sent via PDCCH on PCell/PSCell or another serving cell, and report sent on PUSCH of that PCell/PSCell/another serving cell)
· Time-offset between CSI trigger and corresponding CSI resource on dormant BWP is configured by existing RRC parameters aperiodicTriggeringOffset and minimumSchedulingOffset
· Inform above conclusion to RAN2 

Beam-failure detection and recovery in dormant BWP 
Another aspect discussed in RAN2 LS is BFR and BFD-RS for dormant BWP (i.e., Q2, Q6 in [1]). 
[bookmark: _Hlk34376550]Q2: Are there any issues due to RAN2 agreements for BFR, i.e. BFR is supported and BFR procedure follow R16 SCell BFR procedure for dormant BWP, then radioLinkMonitoringConfig IE and new IE beamFailureRecoverySCellConfig for SCell BFR are configured in DL dormant BWP configuration for beam failure detection purpose

Q6:RAN2 respectfully ask RAN1 is it feasible to support the implicit configuration of the beam failure detection RS for dormant BWP?

[bookmark: _Hlk37415348]From NW perspective, UE measurements when in dormant BWP should be configured such that when there is data to be scheduled using the SCell, appropriate channel quality estimates corresponding to PDCCH/PDSCH reception on the first active non-dormant BWP are available. One mechanism to achieve this is to maintain the TCI of the CORESET to be used in non-dormant BWP using UE measurements in dormant BWP. Configuring BFD for dormant BWP is another possibility. Since BFD set up in dormant BWP provides additional flexibility for the NW, it can be supported.   
If the UE detects beam-failure when in non-dormant BWP, the UE needs to continue monitoring PDCCH on that SCell using a ‘fall-back’ PDCCH TCI configuration. This requirement does not exist for dormant BWP as there is no PDCCH monitoring in dormancy. In fact, if the UE detects beam failure when in dormant BWP, it just needs to inform the detection outcome to the NW and continue performing measurements according to any updated configuration from the gNB. Beyond this no further action is needed. 
Proposal 2
· PDCCH TCI state configuration in dormant BWP for BFD handling can be supported
Proposal 3
· When UE is in dormant BWP, SCell BFR procedure ends with UE reporting of LRR/radio link quality
pdsch-Config in dormant BWP
Another aspect discussed in RAN2 LS is pdsch-Config in dormant BWP
Q 1: Are there any issues due to RAN2 agreements on TCI state configuration, i.e. tci-StatesToAddModListat in PDSCH-Config is configured for dormant BWP?

[bookmark: _Hlk37429144]Regarding Q1 in RAN2 LS, it should be possible to configure tci-StatesToAddModList in dormant BWP. Any IE that is necessary for ensuring proper UE behavior in dormant BWP should be present and followed by the UE. In general, since UE behavior in dormant BWP is described in detail in 38.321 (sub-clause 5.15.1), additional specification in 38.331 on what fields in pdsch-Config are present/not present is not required. For example, there may be other information elements (e.g. CSI feedback, etc) that are used in dormant BWP and which can depend on parameters from PDSCH-Config, and such parameters cannot be omitted. For example, the CSI reference resource definition (38.214, 5.2.2.5) depends on parameters related to DMRS configurations. Therefore, it seems there can be potential issues due to the RAN2 agreement (if the implication is that all IEs in PDSCH-Config except tci-StatesToAddModList  can be ignored by the UE in a dormant BWP) More analysis would be needed to study impact of such omissions, including consideration of other Rel-16 features (and corresponding new RRC parameters added in PDSCH-Config). 
Observation 3
· There can be potential issues if all IEs in PDSCH-Config except tci-StatesToAddModList are ignored by the UE in a dormant BWP. More analysis is needed to identify resulting impact or RAN1 can respond to RAN2 asking to not include such statement in 38.331. 

Conclusions
In this document we discuss maintenance issues of L1 signalling for Scell dormancy and make the following observations and proposals
Observation 1
· Precluding the triggering of AP-CSI measurements in dormant BWP (with corresponding report being sent PCell/PSCell) results in severe limitation for using Scell dormant BWP especially for CA scenario with FR2.
Observation 2
· If NW provides sufficient time-offset between AP-CSI trigger and corresponding CSI-RS resource, there is no UE power saving concern due to AP-CSI measurements in Scell dormant BWP.
· Existing Rel16 RRC parameters aperiodicTriggeringOffset and minimumSchedulingOffset already provide the necessary functionality for providing time-offset between AP-CSI trigger and corresponding CSI-RS resource in an Scell dormant BWP
Observation 3
· There can be potential issues if all IEs in PDSCH-Config except tci-StatesToAddModList are ignored by the UE in a dormant BWP. More analysis is needed to identify resulting impact. RAN1 should inform RAN2 to not include such statement in 38.331. 

Proposal 1
· [bookmark: _GoBack]Support AP-CSI measurement for SCell dormant BWP (with corresponding trigger sent via PDCCH on PCell/PSCell/another serving cell, and report sent on PUSCH of that PCell/PSCell/another serving cell)
· Time-offset between CSI trigger and corresponding CSI resource on dormant BWP is configured by existing RRC parameters aperiodicTriggeringOffset and minimumSchedulingOffset
· Inform above conclusion to RAN2 
Proposal 2
· PDCCH TCI state configuration in dormant BWP for BFD handling can be supported
Proposal 3
· When UE is in dormant BWP, SCell BFR procedure ends with UE reporting of LRR/radio link quality
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