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1 Introduction
In RAN2#108 [1], the following agreements were achieved on SCell dormancy:
· Upon entering dormancy, the UE clears/suspends any uplink grants (type 1 and type2) associated with the SCell.
· In dormancy SCell, the UE doesn’t perform RACH.

· In dormancy SCell, aperiodic CSI/SRS via self-carrier scheduling is not allowed.

· WA: If in dormancy SCell, aperiodic CSI via cross-carrier scheduling is not allowed, FFS for SRS
· As dormant state in LTE euCA, SCell dormancy is not applicable to the PUCCH SCell.
However, we think that we still have some remaining issues on dormancy behavior, including:
· Remaining DL behavior 
· Whether the UE can be configured to perform BFR in dormant BWP

· Whether PDSCH can be configured in dormant BWP

· Remaining UL behavior 

· Whether the UE can be configured to perform SRS in dormancy SCell
· Need of UL dormant BWP

· Whether inactivity timer is required to be introduced for UE fallback to dormant BWP

In this contribution, we discuss the above remaining issues.
2 Discussion  
2.1 Remaining issues of DL dormancy behavior 
FFS: whether the UE can be configured to perform BFR in dormancy SCell
According to current agreement in Rel-16 eMIMO, BFR can be configured in SCell, and the UE can send SR to get UL grant for reporting BFRQ MAC-CE in any available serving cells.   
Agreements:

1. The Scell beam failure detection is per cell.
2. Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)

3. One SR ID is configured for BFR within the same cell group.
4. The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.
5. FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)

6. When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)

In our understanding, BFR in SCell can be regarded as one kind of beam management. Performing BFR in dormancy SCell can help reduce SCell activation latency because the UE can quickly get the CSI measurement tracking loops converged and activate the SCell. Furthermore, since PCell can’t enter dormancy, the UE could at least send SR to get UL grant for reporting BFRQ MAC-CE through PCell. Therefore, we understand that there is no issue for the UE to continue BFR in dormancy SCell.

Observation 1: BFR in SCell can be regarded as a kind of beam management. Thus, performing BFR in dormancy SCell can help reduce SCell activation latency. 
Observation 2: In dormancy SCell, the UE could at least send SR to get UL grant for reporting BFRQ MAC-CE through PCell. 
Therefore, we propose BFR can be performed in dormancy SCell. According to current running CR of TS 38.331 on eMIMO, IE RadioLinkMonitoringConfig and BeamFailureRecoverySCellConfig configure the monitoring RS and candidate beam in SCell BFR. Thus, we think that these two IEs can be configured in dormancy SCell
Proposal 1: In dormancy SCell, the UE can be configured to perform BFR (i.e. IE RadioLinkMonitoringConfig and BeamFailureRecoverySCellConfig can be configured in dormancy SCell)
FFS: Whether PDSCH can be configured in dormant BWP
We think it is common understanding that active DL transmission (PDSCH) can’t be performed in dormant BWP. However, if PDSCH-Config can’t be configured in dormant BWP, it means TCI state can’t be configured in the dormant BWP because TCI state is configured in PDSCH-Config. As we know, beam management typically needs NW to change TCI state via MAC-CE/DCI. Thus, it may cause the UE can’t perform beam management in dormant BWP.

Observation 3: If PDSCH-Config can’t be configured in dormant BWP, it means TCI state can’t be configured in the dormant BWP because TCI state is configured in PDSCH-Config. It may cause the UE can’t perform beam management in dormant BWP.
In our understanding, it is important that the UE working in FR2 can be configured to perform beam management in dormant BWP to reduce activation latency. Thus, we think that PDSCH-config with TCI state included can be configured to the UE. However, one issue is that some IEs are mandatory present in PDSCH-Config (e.g. rbg-size), which are not useful for the UE in dormant BWP. Thus, we propose that UE not to apply these configurations. 
Observation 4: Some IEs are mandatory present in PDSCH-Config (e.g. rbg-size), which are not useful for the UE in dormant BWP.

Proposal 2: if PDSCH-Config is configured in dormant BWP, the UE only applies the TCI state, and doesn’t apply other configurations.  
2.2 Remaining issues of UL dormancy behavior 

Whether the UE can be configured to perform SRS in dormancy SCell
If we allow SRS transmission in dormancy SCell, it will make the UE can’t turn off its transceiver during dormancy for power saving purpose. It is conflicted with the intention to introduce SCell dormancy. Thus, we prefer that SRS transmission is not allowed in SCell dormancy.
Observation 5: If SRS transmission is allowed in dormancy SCell, it will make the UE can’t turn off its transceiver during dormancy for power saving purpose. It is conflicted with the intention to introduce SCell dormancy.
Proposal 3: In dormancy SCell, the UE doesn’t perform SRS transmission (i.e. periodic and aperiodic SRS are not allowed). 
Need of UL dormant BWP

Because we don’t think SRS is essential to be allowed in dormancy SCell, it means that we don’t think uplink transmission can be allowed in dormant SCell. Then we don’t identify the use case to configure UL dormant BWP. Thus, we propose: 
Proposal 4: No need to introduce UL dormant BWP
2.3 Inactivity timer for dormant BWP fallback
After RAN1 agreed cross-carrier BWP switch indication from PCell, there is still FFS whether a new inactivity timer is introduced for the UE to fallback to dormant BWP after timer expires. We think we have the following alternatives:

1) Alt-1: introduce a new inactivity timer
· This new timer is running independently with legacy BWP-inactivity timer for default BWP fallback
· We need to further define rules on how to resolve the scenario that both timers expire simultaneously 
· LTE euCA adopted similar approach 

2) Alt-2: reuse BWP-inactivity timer by configuring dormant BWP as default BWP

3) Alt-3: no timer is specified for dormant BWP fallback (i.e. rely on NW explicit signalling)

Among the above 3 alternatives, we prefer Alt-3 based on below justifications:

1) We have only one meeting to finalize Rel-16 DCCA, and thereby spec change should be as little as possible. Furthermore, according to RAN1 agreements, SCell dormancy can be always dynamically controlled by PCell. Thus, the necessity to introduce a new timer at this late stage is questioned. Thus, Alt-1 is not preferred.  

2) Alt-2 may cause misaligned expiration issue if there are many SCell: the BWP-inactivity timer is per cell, and thereby they may not expire all at the same time. Similar to intention of Network Controlled Small Gap (NCSG) in LTE, one BWP switching in one carrier may cause interruption time across all other carriers in some UE RF implementations. That is why TS 38.213 [5] specifies a rule to delay the start of a BWP inactivity timer triggered switch when another BWP switch is on-going in another carrier:

==================Copy from Section 12 of TS 38.213========================   

When a UE's BWP inactivity timer for a cell expires within a time duration where the UE is not required to receive or transmit for an active UL/DL BWP change in the cell or in a different cell, the UE delays the active UL/DL BWP change triggered by the BWP inactivity timer expiration until a subframe for FR1 or half a subframe for FR2 that is immediately after the UE completes the active UL/DL BWP change in the cell or in the different cell.
====================================================================   

       Taking above issue into consideration, each timer expiration and fallback to dormant BWP may induce extra 
       BWP switch delay across serving cells. This overhead is quite high. In our view, Alt-2 is acceptable only if the 

       misaligned expiration issue can be mitigated (e.g. by defining some BWP transition rule across cells). 

Observation 6: Reusing BWP-inactivity timer by configuring dormant BWP as default BWP may bring high overhead in CA because one BWP switching in one carrier may cause interruption time across all other carriers in some UE RF implementations. 

Furthermore, default BWP was introduced for the purpose of re-sync between gNB and UE after BWP mismatch due to, e.g., UE missing detection of a BWP-switching DCI. If dormant BWP can be same as default BWP, gNB and UE would re-sync to a BWP that does not support PDCCH monitoring, which is not ideal for the objective of re-sync. We think it should be avoided, i.e. the NW doesn’t configure dormant BWP same as default BWP, or not configure default BWP if dormant BWP is configured.
Observation 7: Default BWP was introduced for the purpose of re-sync between gNB and UE after BWP mismatch. If dormant BWP is same as default BWP, gNB and UE would re-sync to a BWP that does not support PDCCH monitoring, which is not ideal for the objective of re-sync.

As mentioned before, SCell dormancy can be always dynamically controlled by PCell according to RAN1 agreements. And RAN is discussing to support SCell dormancy indication by scheduling DCI that schedules data on PCell, as well as scheduling DCI that doesn’t schedule data on PCell. In our understanding, there will be no shortage of methods to trigger SCell dormancy transitions. Thus, the necessity of inactivity timer for dormant BWP fallback is questioned.   

Observation 8: The necessity of inactivity timer for dormant BWP fallback is questioned because SCell dormancy can be always dynamically controlled by primary cell according to RAN1 agreements.
Proposal 5: No inactivity timer is specified for dormant BWP fallback, and default BWP (if configured) cannot be same as the dormant BWP.
3 Summary
In the contribution, we further discuss remaining issues of dormancy SCell behaviour. We propose:  

Observation 1: BFR in SCell can be regarded as a kind of beam management. Thus, performing BFR in dormancy SCell can help reduce SCell activation latency. 

Observation 2: In dormancy SCell, the UE could at least send SR to get UL grant for reporting BFRQ MAC-CE through PCell. 

Observation 3: If PDSCH-Config can’t be configured in dormant BWP, it means TCI state can’t be configured in the dormant BWP because TCI state is configured in PDSCH-Config. It may cause the UE can’t perform beam management in dormant BWP.

Observation 4: Some IEs are mandatory present in PDSCH-Config (e.g. rbg-size), which are not useful for the UE in dormant BWP.

Observation 5: If SRS transmission is allowed in dormancy SCell, it will make the UE can’t turn off its transceiver during dormancy for power saving purpose. It is conflicted with the intention to introduce SCell dormancy.
Observation 6: Reusing BWP-inactivity timer by configuring dormant BWP as default BWP may bring high overhead in CA because one BWP switching in one carrier may cause interruption time across all other carriers in some UE RF implementations. 

Observation 7: Default BWP was introduced for the purpose of re-sync between gNB and UE after BWP mismatch. If dormant BWP is same as default BWP, gNB and UE would re-sync to a BWP that does not support PDCCH monitoring, which is not ideal for the objective of re-sync.

Observation 8: The necessity of inactivity timer for dormant BWP fallback is questioned because SCell dormancy can be always dynamically controlled by primary cell according to RAN1 agreements.
Proposal 1: In dormancy SCell, the UE can be configured to perform BFR (i.e. IE RadioLinkMonitoringConfig and BeamFailureRecoverySCellConfig can be configured in dormancy SCell)
Proposal 2: if PDSCH-Config is configured in dormant BWP, the UE only applies the TCI state, and doesn’t apply other configurations.  
Proposal 3: In dormancy SCell, the UE doesn’t perform SRS transmission (i.e. periodic and aperiodic SRS are not allowed). 
Proposal 4: No need to introduce UL dormant BWP
Proposal 5: No inactivity timer is specified for dormant BWP fallback, and default BWP (if configured) cannot be same as the dormant BWP.
4 References
[1] RAN2#108, Chair Notes
[2] RAN2#107b, Chair Notes
[3] RAN1#98b, Chair Notes

[4] TS 38.321, v15.6.0.

[5] TS 38.213, v15.6.0.

[6] TS 38.331, v15.6.0.

[7] TS 38.321, v15.6.0.

