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Introduction
In last meeting RAN4#101-bis discussions related to efficient activation and deactivation mechanism for one SCG continued. A number of agreements were reached, and a big draft CR was agreed. The agreed WF [1] still contains a number of open issues which needs to be resolved. Those we address here and give our view on each issue.
Additionally, RAN4 has received an LSs from RAN2 related to this WI and this topic in [2] and the value for the PSCell measurement cycle agreed in last meeting. The LS will be accounted in this paper.

Discussion
Measurement requirements for deactivated SCG
value and range of measCyclePSCell
RAN4 agreed in last meeting to introduce a measurement cycle for deactivated PSCell similar to the measurement cycle for deactivated SCell, measCycleScell. However, the range of measurement cycle was left open.
For measCycleScell, the value range is: 160, 256, 320, 512, 640, 1024, 1280. In subframes
Different from a deactivated SCell, NR support mobility on a deactivated PSCell. Any mobility related signalling will be performed on the PCell and hence without activating the PSCell. This also mean that the UE should be able to measure and report measurement results from the PSCell to facilitate the mobility in a timely manner.
The ensure this we believe that the measCcylePSCell range should be extended in the lower range to at least include both 40ms and 80ms measurement cycles.
The value range for the measurement cycle for a deactivated PSCell should include 40ms and 80ms.
This should be in addition to the existing value range for a deactivated SCell (measCycleScell). Hence, the value full value range for the deactivated PSCell should be: [40, 80, 160, 256, 320, 512, 640, 1024, 1280].
The full value range for the measurement cycle for the deactivated PSCell should be: [40, 80, 160, 256, 320, 512, 640, 1024, 1280].
This should be informed to RAN2.

Measurements requirements for deactivated PSCell
It was agreed in last meeting to introduce a measurement cycle similar to the measurement cycle for deactivated SCells, measCycleScell. For simplicity we name it measCyclePSCell.
RAN4 need to decide on the measurement requirements for the deactivated PSCell. We suggest the simplest approach, namely that the measurement requirements for the deactivated follow the same principles a deactivated SCell.
Intrafrequency cell identification for deactivated PSCell:
The time period for PSS/SSS detection for a deactivated PSCell could be defined as:
[bookmark: _Hlk95726699][bookmark: _Hlk95726745][bookmark: _Hlk95411004]Table 9.2.5.1-x1: Time period for PSS/SSS detection, deactivated PSCell (FR1)
	measCyclePSCell
	TPSS/SSS_sync_intra

	measCyclePSCell ≥ 40ms
	Ceil(5 x Kp) x measCyclePSCell x CSSFintra



Table 9.2.5.1-x2: Time period for PSS/SSS detection, deactivated PSCell (FR2)
	measCyclePSCell
	TPSS/SSS_sync_intra

	measCyclePSCell ≥ 40ms
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x measCyclePSCell x CSSFintra



Table 9.2.5.1-x3: Time period for time index detection, deactivated PSCell (FR1)
	measCyclePSCell
	TSSB_time_index_intra

	measCyclePSCell ≥ 40ms
	Ceil(3 x Kp)x measCyclePSCell x CSSFintra



This TP could be included in 9.2.5.1.
Capture the proposed Time period for PSS/SSS detection, deactivated PSCell (FR1 and FR2) in section 9.2.5.1.
Capture the proposed Time period for Index detection, deactivated PSCell in section 9.2.5.1.
Measurement period for deactivated PSCell:
The measurement period for intrafrequency measurement period could be defined as:
[bookmark: _Hlk95726807]Table 9.2.5.2-y1: Measurement period for intra-frequency measurements without gaps (deactivated PSCell) (FR1)
	measCyclePSCell
	T SSB_measurement_period_intra  

	measCyclePSCell ≥ 40ms
	Ceil(5 x Kp)x measCyclePSCell x CSSFintra



Table 9.2.5.2-y2: Measurement period for intra-frequency measurements without gaps (deactivated PSCell) (FR2)
	measCyclePSCell
	T SSB_measurement_period_intra  

	measCyclePSCell ≥ 40ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCyclePSCell x CSSFintra



This TP could be included in 9.2.5.2.
Capture the proposed Measurement period for intra-frequency measurements without gaps (deactivated PSCell) (FR1 and FR2) in section 9.2.5.2.
By applying this principle, the deactivated PSCell measurement requirements will follow same principles as defined for a deactivated SCell. It should be noted that for the deactivated PSCell only measCyclePScell applies and possible configured DRX for activated state is not applicable.
We have included the necessary changes in [3].

Measurements reporting requirements for deactivated PSCell
In the last couple of meetings RAN4 has been discussing the measurement reporting requirements for a deactivated PSCell. It has been proposed that these requirements could follow the existing requirements as already defined for serving cells e.g., in section 9.2.4.
We propose to maintain the existing principle, also applicable for deactivated SCell, and propose that existing measurement reporting requirements, e.g. section 9.2.5, applies for a deactivated PSCell.
Existing measurement reporting requirements, e.g. in 9.2.4, applies for a deactivated PSCell.
As such we do not see any need for changes in the specification due to such agreement.

SCG Activation/deactivation delay
UE processing time (Tprocessing) in PSCell activation delay 
In last meeting RAN4 discussing this topic. When discussing Tprocessing RAN4 need to consider:
· Tprocessing components.
· Tprocessing scenarios.
The current definition of Tprocessing in 38.133 in section 8.9 ‘PSCell Addition and Release Delay’ states:
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
Hence, clearly Tprocessing delay contain 2 separate delay components:
· SW processing delay
· RF warm up delay
From the LTE discussions related to SCell activation and interruptions it is known that the actual RF warm up time is very short. The SW processing time was discussed in NR Rel-15 and added because the added PSCell could be either LTE or NR. Hence, the UE was allowed to perform necessary SW reconfiguration due to this uncertainty.
However, as noticed, Tprocessing is only defined for PSCell addition. For SCell activation RAN4 has not defined any Tprocessing delay. And such delay is not needed as the SCell is already a configured serving cell. Upon activation of the already configured PSCell it is only a matter of RF warm up and other actions depending on the PSCell conditions. There is no SW processing needed when cell is activated.
[bookmark: _Hlk95766482]Tprocessing is only defined for PSCell addition.
Tprocessing is not needed for PSCell activation.
We can agree that if the PSCell is being configured and directly activated, a full Tprocessing delay should be allowed.
However, the activation of a deactivated PSCell would be exactly the same as an SCell activation except for a potential additional random access procedure for the PSCell. Hence, activities like RF Warm up other actions depending on the PSCell conditions would not differ from SCell activation. This means, that for PSCell activation there is need to allow UE time for RF warm. There is no need for SW processing as the PSCell is already a configured serving cell.
PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state.
PSCell activation delay should allow UE RF warm up delay.
UE RF warm up time would be in the range of usec. But RAN4 would need to discuss and agree on a suitable RF warm delay for PSCell activation:
RAN4 need to discuss and agree on a suitable RF warm delay for PSCell activation.
As a summary:
· If the PSCell is activated directly at configuration the existing PSCell addition delay requirements can apply (including Tprocessing) – as agreed in RAN4#101 meeting.
· If the PSCell is activated from deactivated state, Tprocessing is not applicable as delay parameter. Instead RAN4 need to define a new parameter accounting the RF warm up delay.
We therefore propose a separate parameter for accounting the RF warm up delay – TRF_warmup.
RAN4 to define separate parameter to account for the RF warm up delay when PSCell is activated from deactivated state – TRF_warmup.

Time/frequency tracking time (T∆) and Tsearch in PSCell activation delay
During the last meeting the potential time allowing UE to perform fine time/frequency tracking at PSCell activation was discussed. Companies proposed different options for T∆ which can be grouped into: 
· T∆ is always allowed, and
· T∆ is allowed under certain conditions
where the conditions being:
· T∆ = 0 when UE is configured with RLM/BFD measurements in PSCell.
· previous RS for RLM/BFD was received within [1280ms], T∆ could be 0.
In general, RAN4 has usually allowed UE time for time/frequency tracking at activation of SCell and we see that activation of PSCell is in that sense very much the same.
However, we also recognise that if the UE is configured to perform RLM or BFD on the deactivated PSCell, it can be assumed that the UE keeps more accurate track of the UE. Being configured to perform RLM/BFD on the deactivated PSCell can be used as condition, but we also see that it might need to be accounted whether UE has detected RLF or declared BF on the PSCell. 
If the UE has been configured to perform link recovery procedure (BFD) on the deactivated PSCell, the DL beam can be assumed known to the UE until a potential beam failure has been detected.
If the UE has been configured to perform link recovery procedure (BFD) on the deactivated PSCell and the UE has not detected any beam failure, the DL beam can be assumed known. 
Similar if the UE has been configured to perform radio link monitoring (RLM) on the deactivated PSCell, the cell can be assumed known to the UE until a potential radio link failure has been detected.
If the UE has been configured to perform radio link monitoring (RLM) on the deactivated PSCell and the UE has not detected any RLF, the cell can be assumed known. 
Whether the UE has declared either BFD or RLF on the deactivated SCell or not would of course impact the time needed for Tsearch at activation of the PSCell. 
For example, if the UE has declared beam failure and RLF on the deactivated PSCell, the UE would need time to allow the UE to search a new cell and DL beam. However, if no BFD has been detected and no RLF has been declared, the beam and cell are known to the UE, and UE would not need as extensive search time – if any.
Tsearch at activation depends on the PSCell conditions at activation.
More specifically we propose:
A UE configured to perform RLM and BFD on the deactivated PSCell: when PSCell is activated, if UE has not declared RLF or BFD (TCI state is known), Tsearch = 0 while time frequency tracking is allowed. Hence, Tsearch = 0, T∆ = 1xTrs.
A UE configured to perform RLM on the deactivated PSCell: when PSCell is activated, if UE has not declared RLF (PSCell is known), Tsearch =0, while additional time for beam search (L1-RSRP) and time frequency tracking is allowed. Hence, Tsearch = TL1-RSRP, measure, T∆ = 1xTrs.
A UE configured to perform RLM on the deactivated PSCell: when PSCell is activated, if UE has declared RLF (PSCell is unknown), Tsearch =24xTrs, and additional time for beam search (L1-RSRP) and time frequency tracking is allowed. Hence, Tsearch = 24xTrs, TL1-RSRP, measure, T∆ = 1xTrs.
A UE not configured to perform either RLM or BFD on the deactivated PSCell will follow known/unknown conditions for the PSCell.
Hence, we think it might be better to consider T∆ and Tsearch together, such that T∆ would always be allowed while Tsearch would depends on the deactivated PSCell conditions.
During PSCell activation UE is allowed T∆.
During PSCell activation, if UE is configured with RLM/BFD, Tsearch is conditioned the RLM and BFD status.
In [3] we have included TP how to capture the proposals.

Known and unknown conditions for PSCell activation
Based on the former discussion we suggest updating the definition for known PSCell conditions agreed in last meeting to facilitate the RLM condition when UE is performing RLM on a deactivated PSCell. Hence, if a RLF is detected during PSCell being deactivated, the PSCell become unknown.
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the PSCell activated command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
[bookmark: _Hlk95729288]-	If configured to perform RLM on the deactivated PSCell, RLF has not been detected.
otherwise it is unknown.
Conditions for known and unknown PSCell will not change if the UE is not configured to perform RLM on the deactivated PSCell.
The definition for known PSCell conditions for a deactivated PSCell to include the PSCell RLM condition when UE is performing RLM on a deactivated PSCell.
In [3] we have a TP capturing the proposal. 

Known and Unknown TCI state for PSCell activation
In RAN4 #101 it was agreed to that the SCG activation delay requirement should cover both known and unknown TCI state. However, as UE is not required to measure L1-RSRP on a deactivated PSCell we see a need to clarify the TCI known/unknown state. Additionally, and to account for any beam failure having occurred while the PSCell is deactivated, we propose to update the known conditions for TCI state. Hence, if a BFD occurs, the TCI state become unknown. 
The TCI state is known if the following conditions are met:
[bookmark: _Hlk95730543]-	If the is not configured to perform BFD while the SCG is deactivated
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command
-	The TCI state remains detectable during the TCI state switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
[bookmark: _Hlk95730623]-	If the is configured to perform BFD while the SCG is deactivated
-	During the period from the PSCell deactivation to the completion of PSCell activation, while PSCell was deactivated, 
-	UE has not detected beam failure or radio link failure
-	The UE has sent not reported beam failure or radio link failure for the PSCell before the PSCell activation command
-	The TCI state remains detectable while the PSCell is deactivated
-	The SSB associated with the TCI state remain detectable during the PSCell activation period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.
The definition for known TCI state conditions for a deactivated PSCell to include the PSCell BFD condition when UE is performing BFD on a deactivated PSCell.
[3] captures the TP as proposed.

Requirements for PSCell activation delay
In the last meeting RAN4 made common understanding related to the activation delay for RACH based PSCell activation delay:
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.
RACH-less PSCell activation delay is still open for further discussion. 
In general, we prefer a generic activation delay covering both RACH based and RACH less activation delay where any difference would be reflected in the conditions and parameters. 
Define one generic PSCell activation delay covering both RACH based and RACH less PSCell activation delay.
Requirement differentiation between RACH based activation delay and RACH-less activation delay would be accounted in TPSCell_ DU.
PSCell activation delay requirement differentiation between RACH-based and RACH-less will be accounted by the parameter TPSCell_ DU.
Based on the discussion in earlier meeting, in the former sections and the proposals:
· PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state
· PSCell activation delay should allow UE RF warm up delay
· RAN4 to define separate parameter for accounting the RF warm up delay – TRF_warmup
· RAN4 must define known and unknown conditions for deactivated PSCell/SCG and TCI state.
· Use existing definition of known and unknown PSCell from PSCell addition for deactivated PSCell
· Tsearch at activation depends on the PSCell conditions at activation
· During PSCell activation UE is allowed T∆ for time/frequency tracking
· During PSCell activation, if UE is configured with RLM/BFD, Tsearch is conditioned the RLM and BFD status
· The definition for known PSCell conditions for a deactivated PSCell to include the PSCell RLM condition when UE is performing RLM on a deactivated PSCell
· The definition for known TCI state conditions for a deactivated PSCell to include the PSCell BFD condition when UE is performing BFD on a deactivated PSCell
We propose one generic PSCell activation delay covering both RACH-based and RACH-less activation delay would be defined as:
[bookmark: _Hlk95728643][bookmark: _Hlk95728695][bookmark: _Hlk95728666]TActivation_PSCell = TRRC_delay + TRF_warmup + Tsearch + T∆ + TPSCell_ DU + TRS_processing ms
Where:
TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].
[bookmark: _Hlk95728791]TRF_warmup is the RF warm up delay which is [TBD] usec.
[bookmark: _Hlk95728839]Tsearch is the time for AGC settling and PSS/SSS detection. If the deactivated PSCell and TCI state is known, Tsearch = 0 ms. If the deactivated PSCell TCI state is unknown and PSCell is known, Tsearch = TL1-RSRP, measure. the deactivated PSCell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
[bookmark: _Hlk90551187]T∆ is time for fine time tracking and acquiring full timing information of the PSCell. T∆ = 1*Trs ms.
[bookmark: _Hlk95728925]TRS_processing is 2ms for Trs processing.
[bookmark: _Hlk95728949][bookmark: _Hlk95728968][bookmark: _Hlk95729006][bookmark: _Hlk95729020]TPSCell_ DU:
· [bookmark: _Hlk95729042]If the PSCell is activated without Random Access transmission it 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 10ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3]. 
· [bookmark: _Hlk95729067]If the PSCell is activated without Random Access transmission TPSCell_ DU is the delay (in ms) including uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].
Hence, upon receiving PSCell activation command in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in slot .
[bookmark: _Hlk95292999]Requirements for RACH-less PSCell activation delay: TActivation_PSCell = TRRC_delay + TRF_warmup + Tsearch + T∆ + TPSCell_ DU + TRS_processing ms
Requirements for RACH based PSCell activation delay: TActivation_PSCell = TRRC_delay + TRF_warmup + Tsearch + T∆ + TPSCell_ DU + TRS_processing ms

Requirements for RACH-less based PSCell activation delay
This Issue was left open in last meeting. We have covered this in the former section 2.2.5 and propose defining one generic PSCell activation delay requirements applicable for both RACH-based and RACH-less PSCell activation.
RACH-less based PSCell activation delay requirements are included in the generic PSCell activation delay requirement.

[bookmark: _Hlk95561861]Conditions for RACH-less based SCG activation
At least two conditions would need to be fulfilled to facilitate a RACH-less PSCell activation:
· UE need to have valid UL timing alignment (Valid TA). Hence, TAT cannot be expired.
· Network and UE need to know which DL and UL beam to use.
The valid UL timing and whether TAT has expired is defined by RAN2. However, our understanding is that if TAT has not expired UE is allowed to transmit e.g., at PSCell activation without need for acquiring UL timing first. However, this should more be defined in RAN2.
Which DL beam is in use by the UE is controlled by the TCI state. In last meeting RAN2 sent LS to RAN4 in [R2-2201711] in which RAN2 informs:
upon transition from activated SCG to deactivated SCG, when RadioLinkMonitoringConfig does not provide any RS for "beamFailure" or "both", the UE performs BFD on the activated TCI states for PDCCH at the time of the transition
It is our understanding that UE will inform the network if a BFD is detected while PSCell is deactivated. This means, that if the UE is configured to perform BFD on the deactivated PSCell and no beam failure has been detected, UE and network is aware of the TCI state to be used. Hence, RACH-less access is possible. However, if BFD has occurred the network and UE may no longer be aligned on which UL/DL beam is in use. Hence, if a BFD has occurred, TCI state is unknown, and RACH-less activation of PSCell may not be possible.
If a BFD has occurred, and TCI state is unknown, and RACH-less activation of PSCell may not be possible.

Interruption requirements
Interruption due to PSCell activation/deactivation
As discussed in the former section RAN4 should distinguish between direct PSCell activation and activation of a deactivated PSCell.
RAN4 has agreement related to PSCell direct activation which would rely on the existing requirements for PSCell/SCell addition/release for inter-band DC/CA. Hence, this would be the requirements in table 8.2.4.2.1-1.
Regarding the interruption requirements when a PSCell is activated from deactivated state the existing interruption requirements for SCell activation for inter-band DC/CA can be applied.
When a PSCell is activated from a deactivated status, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).
Proposals 24 cover both synchronous scenario and asynchronous scenario.

Interruption due to PSCell activation/deactivation in asynchronous deployment
We support defining UE interruption requirements for PSCell activation delay in asynchronous deployments.
RAN4 defines interruption requirements PSCell activation and deactivation for asynchronous deployment.
The interruption requirements would follow the principle in section 2.3.1. Hence:
When a PSCell is activated from a deactivated status in asynchronous deployment, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).

Interruption due to L3 measurement on deactivated PSCell
RAN4 will need to distinguish the following 2 scenarios:
1. [bookmark: _Hlk95734293]the UE is only configured to perform L3 measurements but not configured to perform RLM or BFD and
2. the UE is configured to perform L3 measurements and configured to perform RLM or BFD.
From our view we see that RAN4 has existing requirements which could be re-used for both scenarios:
1) When the UE is only configured to perform L3 measurements, the requirements in NR-DC as defined in section 8.2.4.2.3 can be re-used (Interruptions during measurements on SCC).
2) When UE is configured to perform L3 measurements and configured to perform RLM or BFD the requirements as defined for a dormant SCell in section 8.2.2.2.12.3 can be re-used (Interruptions due to RRM measurements during SCell dormancy)
A UE configured to perform L3 measurements, the interruption requirements in NR-DC as defined in section 8.2.4.2.3 can be re-used.
A UE configured to perform L3 measurements and RLM or BFD, the interruption requirements defined for a dormant SCell in section 8.2.2.2.12.3 can be re-used.
The needed changes have been capture in [3]

RLM/RLF/BFD/BFR on deactivated PSCell
Whether RLM/BFD delay requirements on deactivated PSCell can be relaxed
Our proposal is to use the existing principles of for RLM/BFD measurements and requirements. Hence, the RLM/BFD measurements and requirements would follow the measurement cycle of the deactivated PSCell.
Based on the agreement in last meeting to define a measCyclePscell the RLM/BFD measurement requirements would be relaxed and based on the relaxed deactivated PSCell measurement cycle (measCyclePscell). 
Use the existing principles of for RLM/BFD measurements and requirements. Hence, the RLM/BFD measurements and requirements follow the measurement cycle of the deactivated PSCell (measCyclePscell).
[bookmark: _Hlk95739447]Table 8.1.2.2-x: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for deactivated PSCell in FR1
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	measCyclePSCell
	Max(200, Ceil(10  P)  measCyclePSCell)
	Max(100, Ceil(5  P)  measCyclePSCell)



Table 8.1.2.2-y: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for deactivated PSCell in FR2
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	measCyclePSCell
	Max(200, Ceil(10  P x N)  measCyclePSCell)
	Max(100, Ceil(5  P x N)  measCyclePSCell)



And similar for CSI-RS based RLM.
[bookmark: _Hlk95739793]Table 8.1.3.2-x: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for deactivated PSCell in FR1
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	measCyclePscell
	Max(200, Ceil(Mout×P)× measCyclePscell)
	Max(100, Ceil(Min×P) × measCyclePscell)



Table 8.1.3.2-y: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for deactivated PSCell in FR2
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	measCyclePscell
	Max(200, Ceil(Mout×P×N)× measCyclePscell)
	Max(100, Ceil(Min×P×N) × measCyclePscell)



We have captured these proposals in [3] 
Interruption requirement due to RLM and BFD on deactivated PSCell
[bookmark: _Hlk95565549]In general, we believe following the principles as defined for dormant SCell can be applied when defining the interruption requirements due to RLM and BFD measurements on the deactivated PSCell. Hence, it would be suitable to rely on a maximum %age interrupt requirement. Such requirements are already defined in 8.2.2.2.12 and more specifically in 8.2.2.2.12.3 (Interruptions due to RRM measurements during SCell dormancy).
We suggest that the rate of ACK/NACK feedback loss on any serving cell resulting from RRM measurements on deactivated PSCell shall not exceed [0.5/1.0]%.
the rate of ACK/NACK feedback loss on any serving cell resulting from RRM measurements on deactivated PSCell shall not exceed [0.5/1.0]%.
[3] includes the necessary changes.

Others
Whether UE shall meet the existing Te and Tq when PSCell is deactivated
RAN2 has agreed that TAT keeps running when the SCG (PSCell) is deactivated. Hence, RAN4 must define the related UE requirements concerning transmit timing accuracy while the PSCell is deactivated. Otherwise, the transmit timing accuracy of the UE is not clear, if the PSCell is activated before TAT expires.
From network point of view, it is important that the transmit timing accuracy of the UE is well defined as it has direct impact on the gNB performance and the UE UL performance. We support that the UE transmit timing requirements for a deactivated PSCell shall be defined.
Define the UE transmit timing requirements for a deactivated PSCell at activation.
We expect that re-using the current transmit timing accuracy requirements as defined in section 7.1 is the way forward. It is already defined more relaxed requirements when it is the first transmission after DRX or PRACH transmission:
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
We see the scenario of deactivated PSCell very similar.

If the answer of issue 2-5-1 is yes, conditions for meeting Te requirements
As mentioned in 2.5.1 we see the deactivated PSCell very similar to initial transmission and initial transmission timing error could be applicable for the after activation of the PSCell:
[bookmark: _Hlk95566842]The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..
[bookmark: _Hlk86237857][bookmark: _Hlk86237176]The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.
As we have proposed that UE is always allowed T∆ during the PSCell activation delay, we believe that the UE after the PSCell activation should have accurate DL timing for initial transmission according to the current requirements.
UE initial transmission timing error applies to a PSCell when being activated.

UE behaviour upon RLF and BFD on deactivated PSCell
Regarding this aspect we believe the open issues raised in last meeting is RAN2 discussion.
For each aspect:
· The UE shall not perform RRC connection re-establishment upon detecting RLF on the deactivated PSCell. 
· Re-establishment procedure is initiated by higher layers and is RAN2 procedure.
· The UE shall stop performing RLM on the deactivated PSCell upon detecting RLF on the deactivated PSCell.
· Whether RLM is performed on the deactivated PSCell is network configured. UE shall follow the configuration.
· The UE shall not beam failure recovery or candidate beam detection upon beam failure detection on the deactivated PSCell. 
· Beam failure recovery is initiated by MAC and is for RAN2 to discuss.
· The UE shall stop performing beam failure detection if the UE has detected beam failure on the deactivated PSCell.
· Whether beam failure detection is performed on the deactivated PSCell is network configured. UE shall follow the configuration.
Currently we do not see any need for RAN4 actions related to UE behaviour upon RLF and BFD on deactivated PSCell.
Conclusion
In last meeting RAN4#101-bis discussions related to efficient activation and deactivation mechanism for one SCG continued. A number of agreements were reached, and a big draft CR was agreed. The agreed WF [1] still contains a number of open issues which needs to be resolved. Those we addressed in this paper.
1. The value range for the measurement cycle for a deactivated PSCell should include 40ms and 80ms.
1. The full value range for the measurement cycle for the deactivated PSCell should be: [40, 80, 160, 256, 320, 512, 640, 1024, 1280].
1. Capture the proposed Time period for PSS/SSS detection, deactivated PSCell (FR1 and FR2) in section 9.2.5.1.
1. Capture the proposed Time period for Index detection, deactivated PSCell in section 9.2.5.1.
1. Capture the proposed Measurement period for intra-frequency measurements without gaps (deactivated PSCell) (FR1 and FR2) in section 9.2.5.2.
1. Existing measurement reporting requirements, e.g. in 9.2.4, applies for a deactivated PSCell.

UE processing time (Tprocessing) in PSCell activation delay
1. Tprocessing is only defined for PSCell addition.
Tprocessing is not needed for PSCell activation.
PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state.
PSCell activation delay should allow UE RF warm up delay.
RAN4 need to discuss and agree on a suitable RF warm delay for PSCell activation.
RAN4 to define separate parameter to account for the RF warm up delay when PSCell is activated from deactivated state – TRF_warmup.

Time/frequency tracking time (T∆) and Tsearch in PSCell activation delay
If the UE has been configured to perform link recovery procedure (BFD) on the deactivated PSCell and the UE has not detected any beam failure, the DL beam can be assumed known. 
If the UE has been configured to perform radio link monitoring (RLM) on the deactivated PSCell and the UE has not detected any RLF, the cell can be assumed known. 
Tsearch at activation depends on the PSCell conditions at activation.
A UE configured to perform RLM and BFD on the deactivated PSCell: when PSCell is activated, if UE has not declared RLF or BFD (TCI state is known), Tsearch = 0 while time frequency tracking is allowed. Hence, Tsearch = 0, T∆ = 1xTrs.
A UE configured to perform RLM on the deactivated PSCell: when PSCell is activated, if UE has not declared RLF (PSCell is known), Tsearch =0, while additional time for beam search (L1-RSRP) and time frequency tracking is allowed. Hence, Tsearch = TL1-RSRP, measure, T∆ = 1xTrs.
A UE configured to perform RLM on the deactivated PSCell: when PSCell is activated, if UE has declared RLF (PSCell is unknown), Tsearch =24xTrs, and additional time for beam search (L1-RSRP) and time frequency tracking is allowed. Hence, Tsearch = 24xTrs, TL1-RSRP, measure, T∆ = 1xTrs.
During PSCell activation UE is allowed T∆.
During PSCell activation, if UE is configured with RLM/BFD, Tsearch is conditioned the RLM and BFD status.

Known and unknown conditions for PSCell activation
The definition for known PSCell conditions for a deactivated PSCell to include the PSCell RLM condition when UE is performing RLM on a deactivated PSCell.

Known and Unknown TCI state for PSCell activation
The definition for known TCI state conditions for a deactivated PSCell to include the PSCell BFD condition when UE is performing BFD on a deactivated PSCell.

Requirements for PSCell activation delay
Define one generic PSCell activation delay covering both RACH based and RACH less PSCell activation delay.
PSCell activation delay requirement differentiation between RACH-based and RACH-less will be accounted by the parameter TPSCell_ DU.
Requirements for RACH-less PSCell activation delay: TActivation_PSCell = TRRC_delay + TRF_warmup + Tsearch + T∆ + TPSCell_ DU + TRS_processing ms
Requirements for RACH based PSCell activation delay: TActivation_PSCell = TRRC_delay + TRF_warmup + Tsearch + T∆ + TPSCell_ DU + TRS_processing ms
RACH-less based PSCell activation delay requirements are included in the generic PSCell activation delay requirement.
If a BFD has occurred, and TCI state is unknown, and RACH-less activation of PSCell may not be possible.

Interruption due to PSCell activation/deactivation
When a PSCell is activated from a deactivated status, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).

Interruption due to PSCell activation/deactivation in asynchronous deployment
RAN4 defines interruption requirements PSCell activation and deactivation for asynchronous deployment.
When a PSCell is activated from a deactivated status in asynchronous deployment, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).

Interruption due to L3 measurement on deactivated PSCell
A UE configured to perform L3 measurements, the interruption requirements in NR-DC as defined in section 8.2.4.2.3 can be re-used.
A UE configured to perform L3 measurements and RLM or BFD, the interruption requirements defined for a dormant SCell in section 8.2.2.2.12.3 can be re-used.

Whether RLM/BFD delay requirements on deactivated PSCell can be relaxed
Use the existing principles of for RLM/BFD measurements and requirements. Hence, the RLM/BFD measurements and requirements follow the measurement cycle of the deactivated PSCell (measCyclePscell).
the rate of ACK/NACK feedback loss on any serving cell resulting from RRM measurements on deactivated PSCell shall not exceed [0.5/1.0]%.

Others
Define the UE transmit timing requirements for a deactivated PSCell at activation.
UE initial transmission timing error applies to a PSCell when being activated.
Currently we do not see any need for RAN4 actions related to UE behaviour upon RLF and BFD on deactivated PSCell.

Additionally, we have provided a CR including the necessary for capturing the proposals in [3].
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