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1. Introduction
According to [1], RAN2 has been discussing dormant BWP configuration and the related operation, where the following is agreed in RAN2 so far.

	· 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.


According to the agreements above, RAN2 asked related questions to RAN1 in the LS. In this paper, we share our views and suggest relevant discussion and proposals in RAN1 perspective.
2. Discussion
In this section, we discuss individual questions from the LS from RAN2.

	The common understanding is that there is no requirement to receive the PDSCH in dormant BWP. It seems that both pdsch-ConfigCommon IE and pdsch-Config IE cannot be configured for the dormant BWP. However, tci-StatesToAddModListat in PDSCH-Config configures at most 128 TCI states which are used to configure the TCI state for PDSCH, PDCCH and CSI-RS. The common understanding is that the CSI-RS will be transmitted in DL dormant BWP, so it seems that at least tci-StatesToAddModListat in PDSCH-Config can be configured.

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?


It seems necessary to support TCI state for CSI report in dormancy BWP and there seems to be no RAN1 issue in supporting tci-StatesToAddModListat in PDSCH-Config for dormant BWP as RAN2 agreed.
Proposal 1: There is no issue in RAN1 in supporting tci-StatesToAddModListat in PDSCH-Config for dormant BWP as RAN2 agreed
	RAN2 agreed the beam management for SCell is supported if the dormant BWP is active BWP for the SCell.

In R16 eMIMO WI, the BFR is supported on SCell. RAN2 agreed that the BFR is also supported for dormant SCell and BFR procedure follow the R16 SCell BFR procedure, then radioLinkMonitoringConfig IE and new IE beamFailureRecoverySCellConfig for SCell BFR are also configured in DL dormant BWP configuration for beam failure detection purpose.
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?


For BFR, RAN1 and RAN4 specifications define a constraint that the BFD RS should be a QCL RS for PDCCH, which means that BFR is for checking the quality of ‘PDCCH beam’. Therefore, existing Rel-15/16 BFR framework requires PDCCH configuration, where dormant BWP is not configured with any PDCCH. Given that regular beam management is supported on dormant BWP, the usage/necessity of BFR on dormant BWP needs to be firstly clarified for RAN1 to make necessary changes in the spec
Proposal 2: RAN1 need to discuss the usage/necessity of BFR on dormant BWP first
	Supporting of AP CSI trigger and reporting for dormant BWP is discussed in RAN2, RAN2 concluded that the AP CSI is not supported due to UE power saving concern.

For supporting of (periodic, semi-persistent, aperiodic) SRS transmission, RAN2 concluded that SRS transmission is not supported in case the DL BWP is switched to dormant BWP. 

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?


Aperiodic triggering of CSI/SRS is not relevant to dormant BWP operation since UE does not monitor any DCI scheduling the dormant BWP. In addition, periodic SRS transmission in a dormant BWP is not motivated sufficiently considering motivation of UE dormancy operation. Therefore, RAN2 agreements are reasonable in RAN1 perspective as well.
Proposal 3: RAN1 has no issue regarding RAN2 agreements on CSI reporting and SRS transmission.

	RAN2 understand RAN1 agreed that RRC configures two non-dormant BWPs which are used when leaving dormant BWP, i.e. First-non-dormant-BWP-ID-for-DCI-inside-active-time and first-non-dormant-BWP-ID-for-DCI-outside-active-time. RAN2 will take the RAN1 agreements into account, but from RAN2 perspective, it is not clear whether the BWP for these two cases are configured separately or not. RAN2 wonder what the scenario for is to define the two first on-dormant BWPs which may be configured to be different.
Q4: RAN2 wonder what the scenario for is to define the two first non-dormant BWPs which may be configured to be different?


We don’t see a special need to revert RAN1 agreements on having separate RRC configuration of the first non-dormant BWP for outside active time and inside active time.
Proposal 4: RAN1 keep the proposal of separate RRC configuration of the first non-dormant BWP for outside active time and inside active time.

	If these two first non-dormant BWPs are configured to be different, RAN2 raised one question:  it is not clear whether UE may receive both these 2 dormancy indications associated to different first non-dormant BWPs. For example, after UE receives WUS DCI, the network doesn’t know whether the UE mis-detected the DCI and this can impact if the first non-dormant BWPs are different and the network sends another non-WUS DCI indicating transition to different BWP. RAN2 wonders whether this scenario may happen.

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?


If gNB indicates transition from dormant BWP to first non-dormant BWP via DCI format 2-6 outside active BWP and the UE misses the indication, UE may switch to first non-dormant BWP configured for inside active time, which may be different from the first non-dormant BWP configured for outside active time. However, gNB can configure same BWP as first non-dormant BWP for both inside active time and outside active time if it wants to avoid such a situation. Moreover, gNB can detect and recover this situation via current specifications. Therefore, we don’t see any further specifications necessary to address the situation.
Proposal 5: There can be a situation where gNB and UE have misalignment on the current active non-dormant BWP if UE misses gNB’s dormancy/non-dormancy indication when the first non-dormant BWPs configured for outside active time and inside active time are different. However, no further specification is necessary to handle this potential error case.

	The RS for BFD can be configured by failureDetectionResourcesToAddModList (BWP-Downlink ( BWP-DownlinkDedicated ( radioLinkMonitoringConfig) explicitly (explicit configuration) or can be based on the activated TCI-State for PDCCH if BFD-RS is not configured (implicitly configuration). For dormant BWP, RAN2 agreed that the UE will not monitor the PDCCH, and it can be achieved by absence of PDCCH-Config IE. However, it means that the UE can’t obtain TCI-State ID list included in PDCCH-Config IE, and thereby NW may not be able to change the activated TCI-State of PDCCH in dormant BWP via MAC-CE. So RAN2 wonder how to configure the BFD-RS for dormant BWP implicitly.
Q6:RAN2 respectfully ask RAN1 is it feasible to support the implicit configuration of the beam failure detection RS for dormant BWP?


Since PDCCH is not configured for dormant BWP, it is not feasible to use the implicit configuration of the BFD RS following the existing Rel-15/16 specifications. Even for the explicit configuration of the BFD RS, BFD RS should be a QCL RS for PDCCH as explained regarding Q2. In our view, implicit configuration is not relevant to dormant BWP. Even for the explicit configuration, RAN1 need to discuss the necessity and the potential spec impact.
Proposal 6: Implicit configuration of the BFD RS is not relevant for dormant BWP. Regarding explicit configuration of the BFD RS for dormant BWP, RAN1 need to discuss the necessity and the potential spec impact.
	To configure the default BWP in RRC signalling, the defaultDownlinkBWP-Id is associated with one BWP Id in RRC signalling. RAN2 discussed whether the default BWP can be same as dormant BWP but could not conclude due to diverse opinions. Thus, RAN2 would like to ask RAN1.
Q7:RAN2 respectfully ask RAN1 to decide whether the default BWP can be same as dormant BWP?


RAN1 has already discussed this possibility during the dormancy behaviour discussion and it was understood during the discussion that it was up to gNB if it wants to configure a dormant BWP as the default BWP.
Proposal 7: It is up to gNB if it wants to configure a dormant BWP as the default BWP

3. Conclusion and summary
In this paper, we discuss the each question from RAN2 in [1] regarding dormant BWP configuration and the following operation. We suggest using the proposals in this paper in preparing for the answers to RAN2 on those questions.

Proposals corresponding to each RAN2 questions in this paper are copied as follows.
Proposal 1: There is no issue in RAN1 in supporting tci-StatesToAddModListat in PDSCH-Config for dormant BWP as RAN2 agreed
Proposal 2: RAN1 need to discuss the usage/necessity of BFR on dormant BWP first
Proposal 3: RAN1 has no issue regarding RAN2 agreements on CSI reporting and SRS transmission.

Proposal 4: RAN1 keep the proposal of separate RRC configuration of the first non-dormant BWP for outside active time and inside active time.

Proposal 5: There can be a situation where gNB and UE have misalignment on the current active non-dormant BWP if UE misses gNB’s dormancy/non-dormancy indication when the first non-dormant BWPs configured for outside active time and inside active time are different. However, no further specification is necessary to handle this potential error case.

Proposal 6: Implicit configuration of the BFD RS is not relevant for dormant BWP. Regarding explicit configuration of the BFD RS for dormant BWP, RAN1 need to discuss the necessity and the potential spec impact.
Proposal 7: It is up to gNB if it wants to configure a dormant BWP as the default BWP

4. Reference

[1] R1-2001514, LS on dormant BWP configuration and related operation
