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Introduction
RAN2 has sent a LS on R1-2001514 on the agreements and questions of the dormant BWP configuration and operation.   
A list of issues needs RAN1 to check and feedback whether there are any concerns based on RAN2 agreements.   

This contribution discusses the dormant BWP configurations and functions from RAN1 perspective based on RAN2 agreements. 


Discussions on dormant BWP configuration
It was agreed in RAN1#99 that dormant BWP is used as the SCell dormancy within and outside Active Time as follows,

Agreements:
· At least for case of dormancy indication within active time
· If ‘0’ is indicated by DCI field
· 	If ‘UE is in non-dormant BWP, UE switches to dormant BWP
· 	If ‘UE is in dormant BWP, UE continues with dormant BWP 
· If ‘1’ is indicated by DCI field
· 	If ‘UE is in non-dormant BWP, UE continues with the same non-dormant BWP
· 	If UE is in dormant BWP, switch to a specific non-dormant BWP explicitly configured by RRC
Agreements:

· When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, the same BWP framework as inside active time is used


Agreements

For dormancy indication outside active time, for interpreting ‘0’, ‘1’ in the SCell dormancy indication field,
· reuse same approach as that of inside active time


The UE power saving from the dormancy BWP used for SCell dormancy is for UE only not to monitor the PDCCH at the indicated SCell(s) and maintaining the general operation and background process in order to achieve reducing the latency of scheduling PDSCH/PUSCH transmission with link adaptation by transitioning from Dormant BWP to non-Dormant BWP.  The general operation and background process of the SCell dormant BWP includes channel tracking, SRS transmission, beam management and RRM, RLM, and CSI measurements.     The non- dynamic scheduled or semi-static periodic transmission, such as configured grant transmission and SRS, should be allowed in the dormant BWP.   


RAN2’s agreements on the the dormant BWP configuration and related operation in RAN2#109e are as follows, 


	The network will explicitly configure the dormant BWP associated with one BWP id by RRC in downlinkBWP-ToAddModList and explicitly indicate the dormant BWP in ServingCellConfig (similar to first active downlink BWP and default downlink BWP).
Legacy SCell A/D MAC CE can be used to transit a SCell from activated state to deactivated state, no matter whether the SCell is in dormant BWP or not.
Legacy SCell A/D MAC CE can be used to transit a SCell from deactivated state to activated state, the BWP with firstActiveDownlinkBWP-Id is activated like legacy
No impact on the behaviour of sCellDeactivationTimer due to dormancy behaviour.
bwp-InactivityTimer should stop if running when UE enters dormant BWP. 
Timer-based transition between non-dormancy and dormancy is NOT supported (i.e. no new timer or timer behaviour is introduced).
Rel-15 legacy behaviour of TA maintenance will be applied for dormancy Scell (i.e. no spec impact)



	SRS transmission (including aperiodic SRS, semi-periodic SRS and periodic SRS) is not supported in case the DL BWP is switched to dormant BWP. This point will be included in the RAN1 LS to allow issues checking.
The UE should stop all the UL behavior in case the DL BWP is switched to dormant BWP, i.e. stop any UL transmission, suspend any configured uplink grant Type 1, clear any configured uplink grant of configured grant Type 2 in the dormancy SCell. This point will be included in the RAN1 LS to allow issues checking.
No UL dormant BWP is defined, and the UL behaviour is specified in TS38.321 in case the DL BWP is switched to dormant BWP.



	No limitation for relationship between first active BWP and dormant BWP for BWP configuration, i.e. no spec impact.
FFS: the implicit BFD-RS configuration for dormant BWP is supported or not.



	Performing periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on other cell (i.e., sPCell or non-dormancy SCell) is supported”. Aperiodic CSI reporting (no matter it is triggered via self-carrier scheduling or cross-carrier scheduling, no matter it is transmitted on dormant SCell or on other non-dormant SCell) is not supported. 
The pdcch-ConfigCommon IE, sps-Config IE are not configured for dormant BWP and CSI-RS configuration can be configured for dormant BWP
To support beam management in dormancy SCell: 
-       The tci-StatesToAddModList in pdsch-Config IE can be configured for the dormant BWP.
-       if PDSCH-Config is configured in dormant BWP, the UE only applies the TCI state, and doesn’t apply other configurations.
-       pdsch-ConfigCommon IE are not configured for dormant BWP;
The BFR is supported for the dormant BWP and BFR procedure follow the R16 eMIMO agreements. Both radioLinkMonitoringConfig IE and BeamFailureRecoverySCellConfig can be configured for dormant BWP for beam failure detection purpose.
UE will not monitor the PDCCH for the Scell (i.e. for cross-carrier scheduling) when the scheduled SCell is in dormancy.
L1 based mechanism agreed in RAN1 can only apply to activated SCell. The UE should ignore the dormancy indication in DCI for deactivated SCell.
Network will configure the BWP id via RRC to be activated BWP upon transition from dormancy to non-dormancy (does not reuse the firstActiveDownlinkBWP-Id in RRC).
To support SCell group configuration in RRC:
-       At most 2 sets of Scell group configuration are supported in RRC signalling, i.e. Scell-groups-for-dormancy-outside-active-time and Scell-groups-for-dormancy-within-active-time as defined in RAN1.
-       One Scell could be configured only in one Scell group of the outside active time Scell Groups. One Scell could be configured only in one Scell group of the inside active time Scell Groups”
-          Only Scell configured with dormant BWP can be configured in the dormancy Scell group.






RAN2’s common understanding is that PDSCH is not required to be received in dormant BWP but maintains the TCI states for PDSCH, PDCCH and CSI-RS and the beam managements and recovery.   Although configured grant PDSCH can be received on dormant BWP, there are no issues on TCI state and beam management/recovery configurations for PDSCH in RAN2 questions 1 and 2 as follows,  


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?

Q 2: 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?

Proposal 1:  There are no issues on TCI state and beam management/recovery configurations for PDSCH in RAN2 questions 1 and 2 respectively.   

The SCell dormancy is for UE not to monitor PDCCH on the indicated SCell for power saving purpose but to keep the SCell activated and updated channel information for link adaptation.   The aperiodic CSI reporting and SRS transmission on the dormant BWP are important aspects for gNB to be able to schedule UE on the SCell after it is transitioned from dormant SCell to non-dormant SCell.   The A-CSI measurement and SRS transmission are critical for radio channel information, which captures short-term channel information and associated variation.   Although UE would not monitor PDCCH on the dormant BWP of the SCell, the A-CSI could be triggered and reported on the PCell or a non-dormant SCell.   Since DL and UL BWPs are independently configured and indicated, SRS transmission is UL transmission and is irrelevant to the status of DL BWP whether it is a dormant or non-dormant DL BWP.   Thus, it is important to have A-CSI measurement and SRS transmission on the dormant SCell

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?

Proposal 2:  A-CSI reporting and SRS transmission should be supported for DL dormant BWP.   


The non-dormant BWPs outside and within Active Time can be independently but not necessary to be different.  There are proposals to have narrower bandwidth BWP outside Active Time for DCI format 2_6 monitoring to minimize the power consumption on WUS monitoring.  When the non-dormant BWPs within and outside Active Time are different, UE needs to perform BWP switching during the transition.  The BWP switching would account additional power consumption and latency.    There are no results in justifying the extra power saving gain when a narrower BW is configured for dormant BWP outside Active Time comparing to that within Active Time .   

Regarding the concern of network and UE out-of-sync due to the miss-detection of the DCI format 2_6 outside Active Time, the UE behaviour of wakeup or not due to miss-detection of the DCI format 2_6 is configured by the gNB.   If the UE is configured to wake up when the CRC check of DCI format 2_6 fails on all monitoring occasions, UE will follow Rel-15 behavior, which UE monitors PDCCH on PCell and SCell(s) at next DRX ON.   It implies that BWP will be switched to non-dormant BWP while UE is configured to wake up when WUS is miss-detected.    If the UE is configured not to wake up when WUS is miss-detected, UE will not monitor the PDCCH on all cells.  gNB and UE will not have any misunderstanding on the  BW of dormant BWP at any time.   Thus, there is no issue in Q4 and Q5.  


Q4: RAN2 wonder what the scenario for is to define the two first non-dormant BWPs which may be configured to be different?

Q5: If these two first non-dormant BWPs are configured to be different, is it possible that the NW and UE may be out of sync in terms of which BWP the UE is using in non-dormancy if the UE has transitioned out of dormancy earlier?

Proposal 3:  Dormant BWPs are independently configured outside and within Active Time.   No significant benefit of UE power saving had been shown when dormant BWPs are configured differently outside and within Active Time.

Beam management and BFR are based on the measurement of the BFD-RS with the performance matrix equivalent to the PDCCH quality, which is associated with a TCI state.   For dormant BWP, UE is not expected to monitor and receive any PDCCH.   The TCI state would not be updated.   The implicit configuration of the beam failure detection RS without PDCCH configuration in the dormant BWP does not have RS for UE to measure and will not work properly.  Explicit configuration of BFD-RS, such as CSI-RS, could be used for the channel measurement and beam management measurement for BFR.  The implicit configuration is a special case.   Thus, the answer to the Q6 below is not feasible to support implicit configuration of the beam failure RS.  


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

Proposal 4: Explicit configuration of BFD-RS, such as CSI-RS, could be used for the channel measurement and beam management measurement for BFR.  The implicit configuration is a special case.   


The default BWP is used as the fallback BWP when the BWP timer expired.   If the default BWP is a dormant BWP, UE would not be able to monitor PDCCH on the default BWP once timer expires.  Thus, the default BWP could not be the dormant BWP.    


Q7:RAN2 respectfully ask RAN1 to decide whether the default BWP can be same as dormant BWP?

Proposal 5: The default BWP can not be the dormant BWP.  



Conclusion: 

This paper discusses RAN2’s questions of dormant BWP configuration and operation.   We have the proposals and draft reply LS as follows,

· Proposal 1:  There are no issues on TCI state and beam management/recovery configurations for PDSCH in RAN2 questions 1 and 2 respectively

· Proposal 2:  A-CSI reporting and SRS transmission should be supported for DL dormant BWP.   

· Proposal 3:  Dormant BWPs are independently configured outside and within Active Time.   No significant benefit of UE power saving had been shown when dormant BWPs are configured differently outside and within Active Time.

· Proposal 4: Explicit configuration of BFD-RS, such as CSI-RS, could be used for the channel measurement and beam management measurement for BFR.  The implicit configuration is a special case.   

· Proposal 5: The default BWP can not be the dormant BWP.  

· 
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1. Overall Description:
RAN1 would like to thank RAN2 for the agreements and questions on the dormant BWP configuration and operation.   
RAN1 discussed the lists of issues with replies as follows, 

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?

· RAN1 reply:  No issue

Q 2: 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?

· RAN1 reply:  No issue

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?

· RAN1 reply:  The aperiodic CSI reporting and SRS transmission on the dormant BWP are important aspects for gNB to be able to schedule UE on the SCell after it is transitioned from dormant SCell to non-dormant SCell.   The A-CSI measurement and SRS transmission are critical for radio channel information, which captures short-term channel information and associated variation.   Although UE would not monitor PDCCH on the dormant BWP of the SCell, the A-CSI could be triggered and reported on the PCell or a non-dormant SCell.   Thus, it is desired to support A-CSI reporting and SRS transmission on DL dormant BWP

Q4: RAN2 wonder what the scenario for is to define the two first non-dormant BWPs which may be configured to be different?

· RAN1 reply:  From RAN1 perspective, network can configure non-dormant BWPs outside and within Active Time independently to enable UE further power saving outside Active Time with relative narrower BW on non-dormant BWPs.   


Q5: If these two first non-dormant BWPs are configured to be different, is it possible that the NW and UE may be out of sync in terms of which BWP the UE is using in non-dormancy if the UE has transitioned out of dormancy earlier?

· RAN1 reply:  RAN1 does not see any issue on out of sync when UE is configured with non-dormancy BWPs differently outside and within Active Time.   The SCell dormancy is indicated by DCI outside and within Active Time.   UE is configured to wake up or not if the DCP is not detected outside Active Time.  If UE is configured to wake up while miss-detection of DCP, UE follows Rel-15 behavior to monitor PDCCH on all cells when drx-onDurationTimer starts.   If UE is configured not to wake up, UE would not start drx-onDurationTimer.  It would not have out of sync at the  non-dormancy BWP used between UE and gNB.   

[bookmark: _Hlk34376550]Q6:RAN2 respectfully ask RAN1 is it feasible to support the implicit configuration of the beam failure detection RS for dormant BWP?

· RAN1 reply:  Beam management and BFR are based on the measurement of the BFD-RS with the performance matrix equivalent to the PDCCH quality, which is associated with a TCI state. The implicit configuration of the beam failure detection RS without PDCCH configuration in the dormant BWP does not have the RS for UE to perform measurements for BFR and will not work properly.  RAN1 considers it as infeasible to support implicit configuration of the beam failure RS.  


Q7:RAN2 respectfully ask RAN1 to decide whether the default BWP can be same as dormant BWP?

· RAN1 reply:  The default BWP is used as the fallback BWP when the BWP timer expired.   If the default BWP is a dormant BWP, UE would not be able to monitor PDCCH on the default BWP once timer expires.  The default BWP could not be the dormant BWP.    


2. Actions:
To RAN2
ACTION: 	RAN1 respectfully asks RAN2 to take into account consideration of RAN1’s replies.

3. Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #101e    	25th  May -  5th  June. 2020     e-Meeting
TSG-RAN WG1 Meeting #102   	24th  -  28th  August. 2020     Toulouse, France


