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Work on support of efficient activation/deactivation mechanism for SCG [1] continued at the RAN4#101bis-e meeting, and the outcome in terms of agreements and open issues was captured in a WF [2]. 
In this contribution we are providing our views based the new RAN2 agreements as well as on the WF from previous RAN4 meeting. 
Discussion
Follow-up on WF from RAN4#101bise
The following was captured in the WF [2] on activation/deactivation mechanism for SCG.
Sub-topic 2-1: Measurement requirements for deactivated SCG
	Issue 2-1-1: DRX configuration for deactivated SCG measurement requirements
· Agreements
· Introduce a parameter measCyclePSCell for relaxation of RRM measurement on deactivated PSCell
· FFS: min value and range of measCyclePSCell

Issue 2-1-2: updated CSSF (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Agreements
· Do not consider modifying deactivated PSCell measurement in terms of CSSF

Issue 2-1-3: MCG measurement requirements
· Agreements
RAN4 doesn’t need to specifically define new requirement for MCG measurement. However, MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.



Measurements on deactivated SCG
For the feature to be attractive and to bring a significant improvement over existing feature, 
· the transition from deactivated to activated SCG state must be quicker than e.g. the procedure for adding a PSCell, since otherwise one might as well use existing procedures for adding and releasing PSCell, and
· the power consumption during deactivated SCG state must be lower than during active SCG state, since otherwise one might as well just leave the PSCell active and carry out measurements according to e.g. a 40ms DRX cycle.
This calls for some level of RRM measurements in deactivated SCG state (to allow a fast transition to active state) that are sparser than for active SCG (to allow reduced power consumption while in deactivated state).
For the type of measurement, we propose SS-RSRP and SS-SINR measurements, with time index detection when there are multiple SSBs. For the measurement rate, we think one can re-use the concept from deactivated SCell measurements, and have as follows:
· measurement cycle for deactivated PSCell measurements similar as for deactivated SCell measurements (measCycleSCell), i.e., in the range 160 to 1280ms
For the general UE time and frequency maintenance, we think this is satisfied already by measurements on PCell of MCG.
Observation 1: 
MCG and SCG should remain independent in configure DRX cycle, and as this is for the deactivated PSCell measurement, the value should be also compared with activated statues, for deactivated SCell the measurement period defined in relation to DRX cycle as in TS 38.133 clause 9.2.5. for example.
Table 9.2A.5.2-1: Measurement period for intra-frequency measurements without gaps
	Condition
	T SSB_measurement_period_intra_CCA  

	No DRX
	max(200ms, ceil((5+Lmeas)  x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+Lmeas)  x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+Lmeas)  x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When DRX is not configured, Lmeas is the number of SMTC occasions not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. When DRX is configured, Lmeas is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. [When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFintra.]
NOTE 3:	Lmeas,max = 7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, Lmeas,max = 5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding Lmeas,max over the period of time T SSB_measurement_period_intra_CCA, the UE has to restart the measurement procedure.



Table 9.2.5.2-3: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra



Table 9.2.5.2-4: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra



Proposal 1:	
· RRM requirements for deactivated SCG are based on SS-RSRP, SS-RSRQ and SS-SINR measurements with time index detection, with measurement rate depending on measCyclePSCell, the new parameter introduced which is similar to measCycleSCell.
· Measurement cycle similar as for measurements on deactivated SCell, i.e., measCycleSCell within 160 to 1280ms

Sub-topic 2-2: SCG Activation/deactivation delay

	Issue 2-2-2: UE processing time (Tprocessing) in PSCell activation delay
· Option 1 (Apple, vivo): 
Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Revised Option 2 (MTK): Tprocessing can be 20ms if any PSCell parameter is modified, and FFS otherwise
· Option 3 (Huawei, Ericsson):  Tprocssing is 10ms when a deactivated PSCell is being activated.
· Option 3a (QC): Tprocssing is X ms when a deactivated PSCell is being activated, X is FFS.
· Option 4 (vivo): 
When a deactivated PSCell is being activated,
· if PSCell parameter is not modified, Tprocessing can be 1ms
· if any PSCell parameter is modified, Tprocessing can be 10ms.
When PSCell change event trigger and PSCell activation command happened at the same time (if we assume the case is supported that there is a PSCell change when SCG state is configured as deactivated),
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Option 5 (Nokia, Huawei, Ericsson): 
· PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state, i.e., Tprocessing = 0ms. However, PSCell activation delay should allow UE RF warm up delay.
· RAN4 to define separate parameter to account for the RF warm up delay during PSCell activation – TRF_warmup.
· RAN4 need to discuss and agree on a suitable RF warm delay for PSCell activation.
Issue 2-2-3: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1 (QC, Huawei, Apple, MTK, Nokia): time/frequency tracking time (T∆) in PSCell activation delay is needed
· Option 2 (Huawei, OPPO, Ericsson, Nokia):
· T∆ =1*Trs ms for a known or unknown PSCell. T∆ = 0 when UE is configured with RLM/BFD measurements in PSCell.
· Option 2a (vivo)
· When the previous RS for RLM/BFD was received within [1280ms], UE can obtain fine timing information from the RLM/BFD measurements and T∆ could be 0,
· otherwise, UE needs to do the fine T/F tracking again and T∆ could be 1*Trs ms.
Issue 2-2-4: Requirements for RACH based PSCell activation delay
· Agreements
The value of Tprocessing and T∆ depends on Issue 2-2-2 and Issue 2-2-3. This issue focus on the framework of RACH based PSCell activation delay.
· RACH based PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TPSCell_ DU + 2 ms
Where TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. 
*Moderator Note: one company proposed replace Tprocessing of TRF_warmup in Issue 2-2-2.
Issue 2-2-5: Requirements for RACH-less based PSCell activation delay
Note: The value of Tprocessing and T∆ depends on Issue 2-2-2 and Issue 2-2-3. This issue focus on the framework of RACH-less PSCell activation delay.
· Option 1 (QC, Apple, Huawei, OPPO, Apple, Nokia): RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion/[SR on PUCCH] when UE is configured with RACH-less SCG.
· Option 2 (MTK,vivo, Nokia, Ericsson): RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell =TRRC_delay + Tprocessing + T∆+TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first [PUSCH transmission]/[SR on PUCCH] occasion when UE is configured with RACH-less SCG.
*Moderator Note 1: the difference between option 1 and option 2 is that Tsearch is removed in option 2;
*Moderator Note 2: Nokia proposed replace Tprocessing of TRF_warmup in Issue 2-2-2.
Issue 2-2-6: Conditions for RACH-less based SCG activation
· Agreements
· RACH-less based SCG activation delay requirements shall meet the following conditions:
-	TAT is running and TA is regarded as valid,
-	FFS: TCI state is known for both UE and network,
-	FFS: BFD should be configured and no BF is detected.



Observation 1: 
Agreement from RAN2 #115e The SCG activation indication can indicate the TCI state (with or without BWP switching) for PDCCH/PDSCH reception. Otherwise, the UE uses the previously activated TCI states, and the network should ensure that the relevant TCI states are configured and activated for the UE to monitor PDCCH at RACH-less SCG activation. 
Observation 2: 
Agreement from RAN2 #115e. The deactivated SCG should support Mobility. 
The mobility triggering event is different from SCG activation event, there is only one can will be different from a normal SCG activation delay is the PSCell change and PScell activation happen at the same time. While this corner case, the activation delay can take the maximum value which take legacy PScell change delay as baseline. 
TS 38.133 clause8.11 PSCell Change
Upon receiving PSCell change in subframe n, the UE shall be capable of transmitting PRACH preamble towards the target PSCell no later than specified in clause 8.9.2, where the following value for Tprocessing shall override the existing one:
-	Tprocessing = 20 ms when source and target cells are in the same FR,
-	Tprocessing = 40 ms when source and target cells are in different FRs.
If the SMTC periodicity of the target cell is not provided within the PSCell change message, and measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation.
Observation 3: 
Agreement from RAN2 #116bis, the TCI states

· tci-Info, which can provide activated TCI states for PDCCH/PDSCH reception at SCG activation (i.e. transition from deactivated SCG to activated SCG), can be included at any RRC reconfiguration while the SCG is deactivated and, if SCG remains deactivated and the UE performs BFD and/or RLM based on activated TCI states for PDCCH reception, the UE uses the newly activated TCI states for PDCCH reception.

This agreement clarify that the TCI states is known to NW, 
Then question remains whether UE know the TCI states. As far as our interpretation:
· NW can indicate UE at the activation command 
· Or include in any RRC reconfiguration, 
This indicates UE should also have the activated TCI states. As both TCI state and PSCell to be activated is known to the UE, we really don’t see the point to have Tsearch   in the equation for RACH-less activation. 

Observation 4: 
Agreement from RAN2 #116bis R2-2201711, in regarding BFD and what will happened if Beam failure
· Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG).If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).

Our interpretation for RACH-less activation, the BFD is a must have. And even if Beam failure being detected, the network can always re-configure BFD RS to ensure RACH-less activation. Otherwise, when condition can not be met, the RACH will be used which indicated longer delays etc. As the precondition for RACH-less activation is have the RLM/BFD configured, which indicates the T∆ will most likely to be 0ms all the time, we don’t see the reason to keep T∆ in the equation for RACH-less activation. 
Proposal 2:	baseline for the PScell activation delay should be defined in two scenarios. 
· RACH
· TPSCell_act = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
· RACH-less
· TPSCell_act = TRRC_delay + Tprocessing + TIU + 2 ms

UE processing time Tprocessing in PSCell activation delay:
Software has already been loaded and configured for the PSCell as part of PSCell addition or PSCell change, hence 
· Tprocessing = 0ms shall be assumed at the time of activation. This assumption is similar to the assumption implicitly made for SCell activation.
· Tprocessing value can only be differ when PSCell change event trigger and PSCell activation command happened at the same time while 
1. Tprocessing = 20 ms when source and target cells are in the same FR,
2. Tprocessing = 40 ms when source and target cells are in different FRs.
Tsearch in PSCell activation delay
· Tsearch = 0ms The PSCell in deactivated state is in the normal scenario known to the UE.
Sub-topic 2-4: RLM/BFD/BFR/Beam management on deactivated PSCell
	Issue 2-4-1: Whether RLM/BFD delay requirements on deactivated PSCell can be relaxed
· Option 1 (MTK, vivo, QC, Apple, Nokia, Ericsson): Yes. RLM/BFD measurements and requirements would follow the measurement cycle of the deactivated PSCell.
· Option 3(Huawei): no RLM/BFD relaxation, and revisit the details if needed after RAN2 conclusions.
Issue 2-4-2: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (Huawei, MTK, vivo, Nokia, QC, Intel): The same principle as the interruption due to SCell dormancy is applied ([X]%). (further check if 0.5% is agreeable)
· Option 2 (Ericsson): 
- RLM and BFD based on SSBs: Take the TS38.133 8.2.3.2.5.2 Interruptions during measurements on deactivated E-UTRAN SCC as baseline which both take in the x% probability as well as the interruption window.
*Moderator Note 1: the main difference between option 1 and option 2 is whether the interruption window is additionally needed;



Observation 1:
The main motivation for PScell to be deactivated is lack of data transmission which from resource perspective deactivate PScell can save the PDCCH monitoring resources as well as saving UE power, however this is different from dormancy behaviour which UE still keep monitoring PDCCH monitoring. 
The main reason to keep the measurement made during the deactivated PSCell it is due to the trade-off between resource saving, power saving and fast activation as well as mobility, so the measurement for deactivated PSCell should be carefully consider bellow factors.
· measCyclePSCell which will be the parameter to define the measurement cycle and how often the measurement should be made
· Causing as less interruption to the other active serving cell which can both be PCell and SCell in MCG which is carrying traffic. It is not beneficial to either network or UE that the cell which is not carrying traffic causing disturbance to the cell that is carrying traffic more than necessary. 
Observation 2:
[bookmark: _Toc5952634]According to TS38.133, 8.2.3.2.5	Interruptions during measurements on SCC
· Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.
The ACK/NACK miss probability is based on the control parameter measCycleSCell, and only applies when the cycle is longer than 640ms. For the deactivated PSCell this should be similar situation, as the measurement cycle will decide how often the UE will run the measurements, and the interruption cased by measurement will varies if configures very long cycle in compare to very short cycle, so this new introduced measurement cycle for deactivated PSCell should be considered for the interruption requirements. 
Proposal 3:  Interruption requirements due to RLM/BFD during deactivated SCG should consider how the measurement cycle is being configured. 
Sub-topic 2-5: Others and questions towards RAN2 LS R2-2201711
Issue 2-5-1: whether UE shall meet the existing Te and Tq when PSCell is deactivated
· Option 1b (Huawei, MTK, Apple, vivo): Timing requirements including Te and Tq don’t need to be specified when PSCell is deactivated.
· Option 3 (Ericsson, Nokia): The existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running.

The main motivation for UE to meet Te is that if the SCG is activated then the UE will send RACH on PSCell. We agree during the deactivated states most of the time UE will not send anything, however this is at the moment of activation. In this case the UE should meet Te requirements for any uplink transmission. Otherwise, the activation of SCG which relies to PSCell will be delayed. This is more critical until the TAT is running since network may activated SCG if there is some residual data. Therefore, we suggest that the UE meets the Te as well as the associated Tq requirements until the TAT is running. 
The network needs to provide one SSB at least once every 160 ms for UE to meet the Te requirements. Either the same condition of 160 ms is reused or the SSB availability rate is extended. One reason is that the UE will measure on PSCell when the SCG is deactivated sparsely e.g. once every measCyclePscell if introduced. For example, the SSB can be provided at least once every measCyclePscell if measCyclePscell is introduced. 

Proposal 4:	The existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running. 
Proposal 5:	RAN4 further discusses whether to meet Te requirements the SSB should be available at the UE once every 160 ms or it should be available at the UE with the same rate with which the UE performs RRM requirements on PSCell once every measCyclePSCell. 
Issue 2-5-4: UE behaviour upon RLF and BFD on deactivated PSCell
The performs radio link monitoring (RLM) and beam failure detection (BFD) on PSCell when the SCG is deactivated. 
Observation 1:	 
According to RAN2-116bis agreement:
· upon SCG RLF while the SCG is deactivated, the UE reports SCGFailureInformation (legacy procedure) and the network can reconfigure the UE to release the SCG, change the PSCell or keep the PSCell and reconfigure RLM RS.
The UE may trigger radio link failure on the deactivated PSCell e.g. upon expiration of T310 timer.
Even if the RLM is relaxed under deactivated SCG, the UE may trigger radio link failure on PSCell e.g. upon expiration of T310 timer.  We understand the RRC re-establishment will not happen on deactivated PScell if RLF detected.
However, the UE behavior still not clear upon the time UE send a SCG failure message to MCG, until the MCG successfully reconfigure the new PSCell, whether UE will continue RLM measurements.
The PCell can configure a new PSCell at the time of the SCG activation if the PSCell’s signal quality as is bad as determined by PCell based on measurement reports. Therefore, the UE should not perform perform RLM on PSCell anymore upon detecting RLF on PSCell when the SCG is deactivated. 
Proposal 6:	The UE shall stop performing RLM on the deactivated PSCell upon detecting RLF on the deactivated PSCell.
Observation 2:	 
According to RAN2-116bis agreement:
· Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).
The UE may detect beam failure on the deactivated PSCell. The rel-16 UE initiated beam failure recovery or candidate beam detection upon beam failure detection on the deactivated PSCell is not beneficial and may even increase the UE power consumption. 
However it is not clear, the rel-16 UE imitated BFR will be assumed? 
From network point of view the execution of re-16 UE initiated beam failure recovery or even candidate beam detection will unnecessarily increase the UE power consumption. The PCell is expected to configure a new TCI state at the time of the SCG activation if the PSCell’s signal quality as is bad as determined by PCell based on measurement reports or other means. Therefore, the UE should not perform beam failure recovery or candidate beam detection upon beam failure detection on PSCell when the SCG is deactivated. The UE should also not perform BFD on PSCell anymore.
We fully understand this UE behavior should be discussion within RAN2 group, however this unclear behavior really impacts and adds complexity when we discuss about the requirements for example how the measurement cycle value should be set etc, we think it is very important to clarify this.
Proposal 7:	The UE shall not perform beam failure recovery or candidate beam detection upon beam failure detection on the deactivated PSCell. 
Proposal 8: The UE shall stop performing beam failure detection if the UE has detected beam failure on the deactivated PSCell.
Proposal 9: Inform RAN2 about the observations and proposals related to impact of RLF and BFD on the deactivated PSCell.
Summary and Conclusion
In this contribution we have provided our views on open issues for efficient activation and deactivation of SCG. The following proposals are made:
Proposal 1:	
· RRM requirements for deactivated SCG are based on SS-RSRP, SS-RSRQ and SS-SINR measurements with time index detection, with measurement rate depending on measCyclePSCell, the new parameter introduced which is similar to measCycleSCell.
· Measurement cycle similar as for measurements on deactivated SCell, i.e., measCycleSCell within 160 to 1280ms

Proposal 2:	Baseline for the PScell activation delay should be defined in two scenarios. 
· RACH
· TPSCell_act = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_DU + 2 ms
· RACH-less
· TPSCell_act = TRRC_delay + Tprocessing + TIU + 2 ms
· Tprocessing = 0ms shall be assumed at the time of activation. This assumption is similar to the assumption implicitly made for SCell activation.
· Tprocessing value can only be differ when PSCell change event trigger and PSCell activation command happened at the same time while 
3. Tprocessing = 20 ms when source and target cells are in the same FR,
4. Tprocessing = 40 ms when source and target cells are in different FRs.
· Tsearch = 0ms The PSCell in deactivated state is in the normal scenario known to the UE.
Proposal 3:  Interruption requirements due to RLM/BFD during deactivated SCG should consider how the measurement cycle is being configured. 
Proposal 4:	The existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running. 
Proposal 5:	RAN4 further discusses whether to meet Te requirements the SSB should be available at the UE once every 160 ms or it should be available at the UE with the same rate with which the UE performs RRM requirements on PSCell once every measCyclePSCell. 
Proposal 6:	The UE shall stop performing RLM on the deactivated PSCell upon detecting RLF on the deactivated PSCell.
Proposal 7:	The UE shall not perform beam failure recovery or candidate beam detection upon beam failure detection on the deactivated PSCell. 
Proposal 8: The UE shall stop performing beam failure detection if the UE has detected beam failure on the deactivated PSCell.
Proposal 9: Inform RAN2 about the observations and proposals related to impact of RLF and BFD on the deactivated PSCell.
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