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1 Introduction
This paper discusses action at SCG activation/deactivation.

2		RRC processing delay
In order for SCG deactivation to actually provide any gains it needs to be significantly faster than deconfiguring/configuring of SCG.
On the other hand we do not see any need to optimize deactivation of SCG and we can rely on existing RRC processing delay:
RAN4 has defined the requirement on PSCell Addition Delay in 38.133 (8.9.2) as follows:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms 
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2]
	Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
	Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
	Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.
From RAN2 point of view we think we could focus on use case when PSCell is known for the UE and as the RAN2 can only control RRC processing delay we should focus our discussion whether it would be possible to reduce that delay for this use case.
In last RAN2 meeting many companies considered that processing time for RRC reconfiguration does not need enhancements thus we propose although we would prefer to define more strict processing time for handling SCG deactivation/activation: 
Proposal: Use existing RRC processing time for activating/deactivating SCG with RRCReconfiguration (i.e. 10ms for case of existing SCG changes)
Similarly we propose to use existing processing times for RRCResume:
Proposal: Use existing RRC processing time for activating/deactivating SCG with RRCResume (i.e. 6 or10ms  for case of existing SCG changes)

Corresponding TP for 38.331 is in annex C
3	BWP handling
In RAN2#116e it was left undecided how to treat BWP at SCG deactivation:
· 6. FFS if the BWP associated with PSCell is NOT deactivated upon SCG deactivation.
For legacy SCell, it has been specified that the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively are activated when an SCell is activated and they are deactivated when the SCell is deactivated. When the SCell is deactivated, basically UE has no activity on the SCell apart from RRM measurements. The differences of PSCell/SCG activation and deactivation from SCell deactivation are:
· The NW can configure the UE to still perform RLM and BFD on PSCell when the SCG is deactivated, while there is no RLM/BFD for legacy deactivated SCell.
· The NW can indicate the UE to perform RACH when the PSCell/SCG is activated, while no such triggering of RACH when an SCell is activated.
It is currently not explicitly specified which BWP UE is using for SCell while the SCell is deactivated, since UE only does RRM measurements for the SCell, which are defined according to SSB or CSI-RS and does not explicitly require certain BWP configuration. But since PSCell has always been active, the question of which BWP is used for PSCell while it's deactivated needs to be answered since UE is doing something additional compared to SCell e.g. RLM/BFD are based on used BWP. 
Assuming UE is configured with BWP1 (first active BWP, "small BWP") and BWP2 (dedicated BWP, "full BW" BWP) as shown in figure 1 below, it is not clear which BWP UE would use while PSCell is deactivated. 
[image: ]
Figure: PSCell BWP use after SCG deactivation
Thus it seems that one needs to explicitly specify which BWP is used while PSCell is deactivated. This means that network is aware of the BWP used while SCG is deactivated, and can also configure the used TCI state for the PSCell at the time of the SCG deactivation (if needed).
Proposal: When PSCell (SCG) is deactivated one needs to specify which BWP is active while SCG is deactivated
It would seem logical to that UE would just switch to firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id already when deactivating SCG instead of switching at activation.
Proposal: UE switches to firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id at SCG deactivation
Corresponding TP is in annex B.

4	MAC reset details
In RAN2#116e follow agreements were reached regarding partial MAC reset:
1. FFS if UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. Should consider e.g. what to do with possible Bj increase while SCG is deactivated. 

2-1. UE stops (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers upon SCG deactivation as a part of partial MAC reset.
2-2. If BFD is not configured for deactivated SCG, UE stops (if running) beamFailureDetectionTimer associated with PSCell upon SCG deactivation as a part of partial MAC reset.
4. UE resets BFI_COUNTER associated with PSCell if BFD is not configured for deactivated SCG, upon SCG deactivation as a part of partial MAC reset.
5. UE does the following actions upon SCG deactivation as a part of partial MAC reset:
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	stop, if any, ongoing Random Access procedure;
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered Configured uplink grant confirmation;
1>	flush the soft buffers for all DL HARQ processes;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI.

3. FFS if UE discards explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any, upon SCG deactivation as a part of partial MAC reset.

Regarding this FFS:
1. FFS if UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. Should consider e.g. what to do with possible Bj increase while SCG is deactivated. 

Firstly we see no need to change Bj resetting at MAC reset in such a way that it is captured currently. If we try to change this it more prone to errors to see all the exceptional cases. Thus we propose:
Proposal: Bj reset can be left as is in the MAC reset section
But like discussed shortly in the last meeting during online session it makes sense to reset Bj at activation of SCG in order to avoid impact of increasing Bj while SCG is deactivated. This could be rather easily be captured in the LCP section
Proposal: Bj is set to zero at SCG activation (capture in LCP section)
And Regarding this FFS on discarding CFR RACH resources:
3. FFS if UE discards explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any, upon SCG deactivation as a part of partial MAC reset.
In principle CFRA resources for BFR can be kept in case BFR is triggered upon activation. The NW can anyway explicitly release them if it wants to with the same RRC performing SCG deactivation.

Proposal: No need to have any implicit release of CFRA resources at deactivation. 
Above 3 proposals are captured in Annex A i.e. only impacts from setting Bj to zero at SCG activation

5	Conclusion
In this paper we discussed fast deactivation and activation of SCG and have following proposals:
Regarding RRC processing time (TP in Annex C):
Proposal 1: Use existing RRC processing time for activating/deactivating SCG with RRCReconfiguration (i.e. 10ms for case of existing SCG changes)
Proposal 2: Use existing RRC processing time for activating/deactivating SCG with RRCResume (i.e. 6 or10ms  for case of existing SCG changes)

Regarding BWP (TP in Annex B):
Proposal 3: When PSCell (SCG) is deactivated one needs to specify which BWP is active while SCG is deactivated
Proposal 4: UE switches to firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id at SCG deactivation

Regarding MAC reset (TP in Annex A):
Proposal 5: Bj reset can be left as is in the MAC reset section
Proposal 6: Bj is set to zero at SCG activation (capture in LCP section)
Proposal 7: No need to have any implicit release of CFRA resources at deactivation. 


Annex A: MAC TP for partial MAC reset
[bookmark: _Toc46490323][bookmark: _Toc52752018][bookmark: _Toc52796480][bookmark: _Toc90287191]5.4.3	Multiplexing and assembly
[bookmark: _Toc29239839][bookmark: _Toc37296198][bookmark: _Toc46490324][bookmark: _Toc52752019][bookmark: _Toc52796481][bookmark: _Toc90287192]5.4.3.1	Logical Channel Prioritization
[bookmark: _Toc29239840][bookmark: _Toc37296199][bookmark: _Toc46490325][bookmark: _Toc52752020][bookmark: _Toc52796482][bookmark: _Toc90287193]5.4.3.1.1	General
The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission;
-	allowedCG-List which sets the allowed configured grant(s) for transmission;
-	allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.
The following UE variable is used for the Logical channel prioritization procedure:
-	Bj which is maintained for each logical channel j.
The MAC entity shall initialize Bj of the logical channel to zero when the logical channel is established .
The MAC entity shall initialize Bj for all the logical channel(s) to zero when this MAC entity is associated with SCG and the SCG is activated from deactivated state.
For each logical channel j, the MAC entity shall:
1>	increment Bj by the product PBR × T before every instance of the LCP procedure, where T is the time elapsed since Bj was last incremented;
1>	if the value of Bj is greater than the bucket size (i.e. PBR × BSD):
2>	set Bj to the bucket size.
NOTE:	The exact moment(s) when the UE updates Bj between LCP procedures is up to UE implementation, as long as Bj is up to date at the time when a grant is processed by LCP.
-----------------------------------------------------------------NEXT SECTION-------------------------------------------------------------------
[bookmark: _Toc29239856][bookmark: _Toc37296216][bookmark: _Toc46490343][bookmark: _Toc52752038][bookmark: _Toc52796500][bookmark: _Toc90287211]5.12	MAC Reset
If a reset of the MAC entity is requested by upper layers, the MAC entity shall:
1>	initialize Bj for each logical channel to zero;	Comment by Ericsson: This is still FFS for deactivated SCG
1>	initialize SBj for each logical channel to zero if Sidelink resource allocation mode 1 is configured by RRC;
1>	stop (if running) all timers, except beamFailureDetectionTimer and timeAlignmentTimers associated with PSCell when upper layers indicate the SCG is deactivated and BFD is configured;	Comment by Ericsson: Alternative formulation to avoid impacting legacy operation with SCG activation/deactivation.
;
1>	consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2, except timeAlignmentTimers associated with PSCell when upper layers indicate the SCG is deactivated and BFD is configured;
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	sets the NDIs for all HARQ process IDs to the value 0 for monitoring PDCCH in Sidelink resource allocation mode 1;
1>	stop, if any, ongoing Random Access procedure;
1>	discard explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any;	Comment by Ericsson: This is still FFS for deactivated SCG
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered consistent LBT failure;
1>	cancel, if any, triggered BFR;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure;	Comment by Ericsson: Sidelink has not been discussed for deactivated SCG.
1>	cancel, if any, triggered Pre-emptive Buffer Status Reporting procedure;
1>	cancel, if any, triggered Recommended bit rate query procedure;
1>	cancel, if any, triggered Configured uplink grant confirmation;
1>	cancel, if any, triggered configured sidelink grant confirmation;	Comment by Ericsson: Sidelink has not been discussed for deactivated SCG.
1>	cancel, if any, triggered Desired Guard Symbol query;
1>	flush the soft buffers for all DL HARQ processes;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI;
1>	reset all BFI_COUNTERs, except BFI_COUNTER associated with PSCell when upper layers indicate the SCG is deactivated and BFD is configured;
;
1>	reset all LBT_COUNTERs.
If a Sidelink specific reset of the MAC entity is requested for a PC5-RRC connection by upper layers, the MAC entity shall:	Comment by Ericsson: Sidelink has not been discussed for deactivated SCG.
1>	flush the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection;
1>	consider all Sidelink processes for all TB(s) associated to the PC5-RRC connection as unoccupied;
1>	cancel, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection;
1>	cancel, if any, triggered Sidelink CSI Reporting procedure associated to the PC5-RRC connection;
1>	stop (if running) all timers associated to the PC5-RRC connection;
1>	reset the numConsecutiveDTX associated to the PC5-RRC connection;
1>	initialize SBj for each logical channel associated to the PC5-RRC connection to zero.

Editor note: FFS if UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. Should consider e.g. what to do with possible Bj increase while SCG is deactivated. 
Editor note: FFS if UE discards explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any, upon SCG deactivation as a part of partial MAC reset.



Annex B: BWP handling
.X	Activation/Deactivation of SCG
Editor note: for terminology” activation/deactivation of SCG”, further discuss if a better wording is needed.
The network may activate and deactivate the configured SCG. Upon configuration of an SCG, the SCG is activated unless the parameter scg-State is set to deactivated for the SCG by upper layers.
The configured SCG is deactivated by:
-  receiving scg-State per SCG;
Editor note: FFS if MAC CE is used for SCG activation/deactivation.
The MAC entity shall for the configured SCG:
1>	if upper layers indicate that the SCG is activated: 	Comment by Ericsson: This formulation was proposed and already last meeting, to align with 38.331, where there “indication to lower layers” is used.	Comment by Huawei, HiSilicon: Agree
	Comment by Ericsson: This part should not be needed. If timeAlignmentTimer has expired, then the UE will have released its PUCCH allocation and will trigger RA to restore this.
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:	Comment by DENSO - Hideaki: This part of behaviour can also be considerd to incorporate into the existing BFD/BFR section (5.17)	Comment by Ericsson: Trigger RA if BFD was triggered and beam relation was not restored for deactivated SCG.	Comment by CATT: Agree with Ericsson’s change, but whether “BFI_COUNTER” should be indicated as “BFI_COUNTER of PSCell”?
3>	initiate a Random Access Procedure (as specified in clause 5.1.1).
2>	activate the SCG according to the timing defined in TS 38.xxx [xx] for direct SCG activation; i.e. apply normal SCG operation including:
3>	SRS transmissions on the PSCell;
3>	CSI reporting for the PSCell;
3>	PDCCH monitoring on the PSCell;
3>	PUCCH transmissions on the PSCell.
1> else if upper layers indicate that the SCG is deactivated: 
2>	activate the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively.
2>	deactivate all the SCells of the configured SCG according to clause 5.9;
2>	deactivate PSCell according to the timing defined in TS 38.xxx [xx], including:
3>	not transmit SRS on the PSCell:
3>	not report CSI for the PSCell:
3>	not transmit on UL-SCH on the PSCell:
3>	not transmit PUCCH on the PSCell:
3>	not monitor the PDCCH for the PSCell:
3>	not monitor the PDCCH on the PSCell.
2>	reset MAC according to clause 5.12:


Editor note: FFS if the BWP associated with PSCell is NOT deactivated upon SCG deactivation.




Annex C: RRC Processing delay

[bookmark: _Toc60777646][bookmark: _Toc90651521]12	Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.


Figure 12.1-1: Illustration of RRC procedure delay
Table 12.1-1: UE performance requirements for RRC procedures for UEs
	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	This includes activating or deactivating previously configured SCG

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC reconfiguration (LTE/NR SCG establishment/ modification/ release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC reconfiguration (Intra-NR mobility with LTE/NR SCG establishment/ modification/ release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC reconfiguration 
	DLDedicatedMessageSegment
	RRCReconfigurationComplete
	16+( Nseg
-1)*10
	Nseg
is number of RRC segments

	RRC setup
	RRCSetup
	RRCSetupComplete
	10
	

	RRC Release
	RRCRelease
	
	NA
	

	RRC re-establishment
	RRCReestablishment
	RRCReestablishmentComplete
	10
	

	RRC resume
	RRCResume
	RRCResumeComplete
	6 or 10
	Value=6 applies for a UE supporting reduced CP latency for the case of RRCResume message only including MAC and PHY configuration, reestablishPDCP and reestablishRLC for SRB2 and DRB(s), and no DRX, SPS, configured grant, CA or MIMO re-configuration will be triggered by this message. Further, the UL grant for transmission of RRCResumeComplete and the data is transmitted over common search space with DCI format 0_0.
In this scenario, the RRC procedure delay [ms] can extend beyond the reception of the UL grant, up to 7 ms.

For other cases, Value = 10 applies.

This includes activating or deactivating previously configured SCG

	RRC resume (MCG SCell addition/restoration/release)
	RRCResume
	RRCResumeComplete
	16
	

	RRC resume (SCG establishment/ restoration/release)
	RRCResume
	RRCResumeComplete
	16
	

	RRC resume
	DLDedicatedMessageSegment
	RRCResumeComplete
	16+( Nseg
-1)*10
	Nseg
is number of RRC segments

	Initial AS security activation
	SecurityModeCommand
	SecurityModeComplete/SecurityModeFailure
	5
	

	Inter RAT mobility

	Handover to NR
	RRCReconfiguration (sent by other RAT)
	RRCReconfigurationComplete
	NA
	The performance of this procedure is specified in TS 36.133 [40] clauses 5.3.4.2, 5.3.4A.2 and 5.3.5.2 in case of handover from E-UTRA to NR.

	Handover from NR
	MobilityFromNRCommand
	
	NA
	The performance of this procedure is specified in TS 38.133 [14], clauses 6.1.2.1.2 and 6.1.2.2.2.

	Other procedures

	UE assistance information
	
	UEAssistanceInformation
	NA
	

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	80
	

	Counter check
	CounterCheck
	CounterCheckResponse
	5
	

	UE information
	UEInformationRequest
	UEInformationResponse
	15
	

	DL Information transfer MR-DC
	DLInformationTransferMRDC
	
	NA
	The UE shall apply the performance requirements of the RRC message included within the DLInformationTransferMRDC message.

	IAB other information
	
	IABOtherInformation
	NA
	

	Sidelink UE information
	
	SidelinkUEInformationNR
	NA
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