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[bookmark: OLE_LINK13]In RAN2#109-e meeting, RAN2 have reached the following agreements regarding the SCell dormancy behavior. An LS has been sent in R2-2002381 [1] to ask RAN1 to check whether there are any issues with respect to RAN2’s understandings. In this contribution, we discuss the issues on SCell dormancy behavior considering RAN2’s agreements. 
	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.


[bookmark: _Ref129681832]SRS transmission on dormant BWP
In RAN2#109-e meeting, RAN2 concluded that SRS transmission is not supported in case the DL BWP is switched to dormant BWP. It is understood that the conclusion was made for power saving on the dormant BWP. However, from RAN1’s perspective, the SRS transmission shall be supported on the dormant BWP. The reasons are given below.
First, in the unpaired spectrum, especially for the FR2 carriers, the SRS transmission rather than CSI-RS are used to help the network to acquire uplink and downlink CSI. In these systems, if the SRS transmission is not supported on the dormant BWP, the benefit of fast fallback to normal data transmission cannot be achieved by dormancy to non-dormancy switching. 
Second, by supporting SRS transmission on the dormant BWP, uplink performance can be recovered faster once UE falls back to the non-dormancy behavior. The SRS transmission can help the network to acquire the up-to-date uplink CSI. In addition, UE can also maintain the uplink beam on the dormant BWP by sending periodic/semi-persistent SRS. If the dormant BWP does not support SRS transmission, both uplink CSI estimation and uplink beam management require additional time after UE completes switching to non-dormancy. This results in additional latency for uplink transmission. 
Third, the UL TA can be acquired by SRS transmission. If the dormant BWP does not support SRS transmission, the UL TA may be inaccurate which can cause UE to perform PRACH. However, the PRACH may not be configured for the SCell and even if it is configured, the overhead of PRACH is large. Support at least P-SRS transmission can significantly mitigate the need of frequent TA sync by PRACH. 
Therefore, we have the following proposal.
Proposal 1: For SRS transmission, at least the periodic SRS transmission should be supported on the dormant BWP.
Issues on the configuration of the two first non-dormant BWPs
In this section, we discuss the issue of BWP mismatch when the two first non-dormant BWPs are configured to be different.
For a UE that stays on the dormant BWP for a SCell, if the dormancy indication value of “1” for the SCell is received, the UE will switch to a first non-dormant BWP that is explicitly configured.  Currently, for the dormancy indication in the DCI format 2_6 outside active time and the dormancy indication in DCI format 0_1/1_1 inside active time, the first non-dormant BWPs can be separately configured. Specifically, the first non-dormant-BWP-outside-active-time is configured by the parameter “first-non-dormant-BWP-ID-for-DCI-outside-active-time” and the first non-dormant-BWP-inside-active-time is configured by the parameter “first-non-dormant-BWP-ID-for-DCI-inside-active-time”.
When the two first non-dormant BWPs are configured to be different, the issue may occur that the network and UE may be out of sync in terms of which BWP the UE is using in non-dormancy. This issue occurs when the DCI format 2_6 that carries the dormancy indication is missed by UE. 
Let us assume that the UE is on the dormant BWP before monitoring the DCI format 2_6. If the DCI format 2_6 that transits UE out of dormancy is missed, UE will stay on the dormant BWP. However, since there is no HARQ-ACK feedback for the DCI formant 2_6, the network does not know whether UE has received the indication and will suppose the UE switches to the first non-dormant-BWP-outside-active-time, as depicted in Figure 1. 
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Figure 1: BWP out of sync when DCI format 2_6 that carries the SCell dormancy indication value “1” is miss-detected by UE.
Note that the BWP-InactivityTimer is not used for transitioning from dormant BWP to another BWP. Therefore, the network can only transit a SCell that is on the dormant BWP out of dormancy by sending the SCell dormancy indication. 
To address this BWP mismatch problem, the first method that comes to our mind would be to send another dormancy indication value of “1” for the SCell. However, this method does not work. In particular, as shown in Figure 1, if a Case 1/2 PDCCH that carries the dormancy indication value of “1” for the SCell is transmitted, UE will switch from the dormant BWP to the first non-dormant-BWP-inside-active-time. With respect to the network’s view, the UE still stays on the first non-dormant-BWP-outside-active-time. That is because the value “1” of the SCell dormancy indication indicates UE stays on the current BWP if the current BWP is a non-dormant BWP.
Whereas, the above method by sending another dormancy indication value of “1” for the SCell can solve the problem if the two first non-dormant BWPs are configured to be the same. That is because the UE can only switch to the unique first non-dormant BWP from the dormant BWP whenever the dormancy indication value of “1” is received. 
There is also another alternative to solve the problem due to the configuration of two different non-dormant BWP. That is to send two consecutive Case 1/2 PDCCHs, in which the first Case 1/2 PDCCH transmits the SCell to the dormant BWP in case any BWP mismatch happens. However, this alternative will result in more potential BWP switch and higher latency. 
In comparison, the method of configuring two first non-dormant BWPs are to be the same is simpler and more straightforward. Hence, we have the following proposal.
Proposal 2: The first non-dormant provided by“first-non-dormant-BWP-ID-for-DCI-outside-active-time” and the first non-dormant provided by“first-non-dormant-BWP-ID-for-DCI-inside-active-time” should be configured to be same.
Issue on whether the default BWP can be same as the dormant BWP
In our view, the default BWP shall not be same as the dormant BWP. 
In the first place, the main benefit of default BWP is to resolve the BWP mismatch between the network and UE with the help of the BWP-InactivityTimer. This benefit cannot be achieved if the dormant BWP is set as the default BWP. For instance, when the BWP mismatch occurs, the BWP-InactivityTimer will keep running without restart since there is no data transmission on the mismatched BWP. After the BWP-InactivityTimer expires, both the network and the UE will switch to the default BWP and then the BWP mismatch problem is recovered. If the default BWP is the dormant BWP, no PDCCH/PDSCH can be sent on the default BWP. Thus, the data transmission cannot be restored and BWP mismatch problem cannot be resolved. 
Observation 1. It is inappropriate to set the dormant BWP to be the default BWP because the benefit of default BWP of restoring the data transmission from the BWP mismatch by BWP-InactivityTimer cannot be achieved by this kind of setup. 
Second, setting the dormant BWP to be the default BWP also conflicts with the agreement in RAN2 that timer-based transition between non-dormancy and dormancy is NOT supported. That is because the timer-based transition is supported between the default BWP and other BWPs by the BWP-InactivityTimer.
	Agreement in RAN2#109-e
Timer-based transition between non-dormancy and dormancy is NOT supported (i.e. no new timer or timer behaviour is introduced).


Observation 2. Setting the dormant BWP to be the default BWP also conflicts with the agreement in RAN2 that timer-based transition between non-dormancy and dormancy is NOT supported. 
Based on the above observations, we have the following proposal.
Proposal 3: The default BWP should be configured as a different BWP from the dormant BWP.
Issues on the BFD/BFR on the dormant BWP
It was agreed in last RAN2#109-e meeting that beam failure detection (BFD) and beam failure recovery (BFR) are supported on the dormant BWP. From the perspective of RAN1, the main purpose of the BFD and BFR is to maintain a good beam used for PDCCH reception.  Since PDCCH is not monitored on the dormant BWP, it is not clear to RAN1 about the purpose of supporting BFD and BFR on the dormant BWP.
Observation 3. It is not clear to RAN1 about the purpose of supporting BFD and BFR on the dormant BWP since PDCCH reception that the BFD/BFR are configured for is not supported on the dormant BWP. 
Moreover, the current BFD/BFR mechanism may not be able to support the BFD/BFR on the dormant BWP on which PDCCH is not monitored. 
With respect to BFD, UE assesses the radio link quality only according to periodic CSI-RS and/or SSB resources that are quasi co-located (QCL-ed) with the DM-RS of PDCCH receptions monitored by the UE [2]. Since PDCCH is not monitored on the dormant BWP, there exists no CSI-RS/SSB that is QCL-ed with the DM-RS of PDCCH receptions. Thus, the reference signal that can be used for BFD does not exist. 
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*** other text is omitted ***
The physical layer in the UE assesses the radio link quality according to the set  of resource configurations against the threshold Qout_LR. For the set  , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations, or SS/PBCH blocks on the PCell or the PSCell, that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE.
	*** other text is omitted ***	


Observation 4. The BFD cannot be supported on the dormant BWP since the BFD-RS should be QCL-ed with the DM-RS of PDCCH receptions according to 38.213 and there exists no such BFD-RS on the dormant BWP without PDCCH configuration and monitoring on the dormant BWP. 
Regarding the BFR, it can be neither supported on the dormant BWP because UE does not monitor PDCCH on the dormant BWP which is required during the BFR procedure. As described in 38.213 as given below [2], for the SCell which the BFR is implemented, UE needs to monitor PDCCH in the CORESETs on the SCell that are QCL-ed with the reported reference signal candidates after 28 symbols from receiving a PDCCH response. However, the PDCCH reception is not supported on the dormant BWP.
	6	Link recovery procedures [38213 g10]
*** other text is omitted ***
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell. After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.


Observation 5. The BFR cannot be supported on the dormant BWP since UE cannot monitor PDCCH on the dormant BWP which is required during the BFR procedure for the SCell. 

Conclusion
Based on the discussions, we have the following observations and proposals regarding the issues of the SCell dormancy behavior:
Observation 1. It is inappropriate to set the dormant BWP to be the default BWP because the benefit of default BWP of restoring the data transmission from the BWP mismatch by BWP-InactivityTimer cannot be achieved by this kind of setup. 

Observation 2. Setting the dormant BWP to be the default BWP also conflicts with the agreement in RAN2 that timer-based transition between non-dormancy and dormancy is NOT supported. 
Observation 3. It is not clear to RAN1 about the purpose of supporting BFD and BFR on the dormant BWP since PDCCH reception that the BFD/BFR are configured for is not supported on the dormant BWP. 
Observation 4. The BFD cannot be supported on the dormant BWP since the BFD-RS should be QCL-ed with the DM-RS of PDCCH receptions according to 38.213 and there exists no such BFD-RS on the dormant BWP without PDCCH configuration and monitoring on the dormant BWP. 
Observation 5. The BFR cannot be supported on the dormant BWP since UE cannot monitor PDCCH on the dormant BWP which is required during the BFR procedure for the SCell. 
Proposal 1: For SRS transmission, at least the periodic SRS transmission should be supported on the dormant BWP.
Proposal 2: The first non-dormant provided by“first-non-dormant-BWP-ID-for-DCI-outside-active-time” and the first non-dormant provided by“first-non-dormant-BWP-ID-for-DCI-inside-active-time” should be configured to be same.
Proposal 3: The default BWP should be configured as a different BWP from the dormant BWP.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[bookmark: _Ref527624302][bookmark: _Ref7446860]R2-2002381, “LS on dormant BWP configuration and related operation”, RAN2 #109-e, OPPO.
3GPP TS 38.213 v16.1.0

image1.png
DCI format2_6 <4——— Active time

Case 1/2 PDCCH

PCell

“pr

The SCell dormancy indication bit is
This WUS is missed by UE, UE stays
on the dormant BWP no SCell .
BWP switch

The SCell dormancy indication bit is

|
“ ul
I
|

The network thinks the UE does not switch the current
BWP if the SCell dommancy indication bit is “1” and
the current BWP is a non-dormant BWP

_
BWP switch





