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Introduction
In last meeting RAN4#103, the work progressed leaving only a few open issues for further discussion [1]. One issue related Temporary RS based SCell activation delay (Issue 1-1) and three issues related to SCG activation/deactivation delay (Issues 2-1-3, 2-1-4 and 2-1-5).
In this paper we address the three issues related to SCG activation/deactivation delay (Issues 2-1-3, 2-1-4 and 2-1-5).

Discussion
SCG Activation/deactivation delay
For the discussion related to SCG activation and deactivation 3 issues remained open after RAN4#103 meeting. These are addressed next.
In general, we see all 3 aspects are closely related and closely related to whether UE is configured with RLM/BFD for the deactivated PSCell or not. Hence, whether the parameter ‘bdf-and-RLM’ is configured with value ‘true’.
It is clear that if the UE is configured ‘bdf-and-RLM’ with value ‘true’ the UE shall perform BFD (according to section 8.5) and radio link monitoring (according to section 8.1) on the deactivated PSCell. For the UE to perform these procedures, the UE is required to receive and evaluate the associated RSs according to the defined requirements. And such evaluation is performed in a regular manner.
There is no difference between performing BFD and RLM on the deactivated PSCell and performing the same procedures on the PCell or activated PSCell in DRX. Hence, just like in non-deactivated state the UE shall measure the deactivated PSCell to evaluate the downlink radio link quality (if configured). 
If the UE is required to perform bfd-and-RLM and has not experienced either beam failure and RLF on the deactivated PSCell, there is no need for cell detection, measurement or beam recovery time upon PSCell activation. If either beam failure or radio link failure occurs while the PSCell is deactivated there may be a need for such additional delays upon activation. 
[bookmark: _Hlk111044079]If the UE is required to perform bfd-and-RLM and UE has not experienced either beam failure or RLF on the deactivated PSCell, there is no need for additional measurements at PSCell activation.
If UE has experienced link quality problems leading to a failure (either beam failure or RLF) while in deactivated state, some additional search can be allowed. 
It should be noted that this discussion is orthogonal to whether the deactivated PSCell is known or unknown as this is strongly dependent on when an L3 measurement report was sent from the deactivated PSCell (among other conditions).

Tsearch in RACH-less based PSCell activation delay
The current specification states:
For RACH-less based PSCell activation, if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR2 PScell. There are no requirements if PSCell is unknown.
For RACH based PSCell activation, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
And the WF from RAN4#103:
Issue 2-1-3: Tsearch in RACH-less based PSCell activation delay
· Option 1(Nokia, Ericsson): If RLM and BFD are not configured, the agreed activation delay from RAN4#102 for RACH-based PSCell activation can be applied.
· Option 2 (QC, MTK, Huawei, vivo, OPPO, Apple): RAN4 does not need to explicitly specify RACH-less based PSCell activation when RLM/BFD is not configured.
If not specified it is not clear which PSCell activation delay requirements would apply if bdf-and-RLM is not configured. 
Based on the discussion in 2.1 we propose to account the UE which if configured with bfd-and-RLM (value true) for the deactivated and has not experienced either beam failure or RLF on the deactivated PSCell while deactivated. 
Hence, we suggest that for the RACH-less based PSCell activation the condition when Tsearch = 0ms applies while the TCI state is known. 
As the TCI state known conditions are defined as:
If the UE is configured to perform BFD while the SCG is deactivated
-	The TCI state is known if the following conditions are met:
-	During the period from the PSCell deactivation to the completion of PSCell activation, while PSCell was deactivated, 
-	UE has not detected beam failure
-	Otherwise, the TCI state is unknown.
It means UE shall assess the downlink radio link quality of a serving cell based on the reference signal used for BFD. Hence, at least it means that just because the PSCell is not known should not unconditionally lead to that no requirements apply. Reason why the known condition is not suitable is the condition related to the measurement reporting:
In FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the SCG activation 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.
otherwise it is unknown.
The reporting condition means that even if the PSCell is in good conditions and UE has measured the PSCell regularly for bfd-and-RLM, the PSCell become automatically become unknown after 5 seconds unless measurement report has been sent within 5 second, leading to that no requirements apply.
Other two conditions for the known PSCell condition:
-	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.
are related to the actual signal conditions so these can be applied.
For the RACH-less based PSCell activation the condition when Tsearch = 0ms applies while the TCI state is known.
Based on this we propose to update the RACH-less based PSCell activation as follows:
For RACH-less based PSCell activation, if RLM and BFD are configured and TCI state is known or if the target cell is a known FR2 PScell, Tsearch = 0 ms. if the target cell is a known FR2 PScell. Otherwise, there are no requirements if PSCell is unknown.

Tsearch in RACH-based PSCell activation delay
The current specification states:
For RACH-less based PSCell activation, if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR2 PScell. There are no requirements if PSCell is unknown.
For RACH based PSCell activation, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
And the WF from RAN4#103:
Issue 2-1-4: Tsearch in RACH-based PSCell activation delay
· Option 1(Nokia, Ericsson): For RACH based PSCell activation, or if bfd_and_RLM is not configured for the deactivated PSCell, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
· Option 2(Qualcomm, vivo, Huawei, Apple, MTK, OPPO): No need to add the yellow highlight part.
Based on the discussion in 2.1 and 2.2 we propose that for the UE which is configured with bfd-and-RLM for the deactivated and has not experienced either beam failure or RLF on the deactivated PSCell while deactivated, there is no need for long Tsearch.
The TCI state known conditions are defined as:
If the UE is configured to perform BFD while the SCG is deactivated
-	The TCI state is known if the following conditions are met:
-	During the period from the PSCell deactivation to the completion of PSCell activation, while PSCell was deactivated, 
-	UE has not detected beam failure
-	Otherwise, the TCI state is unknown.
Hence, we suggest that for the RACH-based PSCell activation the condition when Tsearch = 0ms applies while the TCI state is known. 
For RACH based PSCell activation, if the target cell is a known NR FR2 PSCell or if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms. IfOtherwise the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
One alternative approach is discussed in following section.

known condition for PSCell activation
In last meeting RAN4 discussed how to account the known TCI state in the definition of the known PSCell. Based on a similar discussion as above it was proposed that if the UE is configured with bfd-and-RLM for the deactivated and UE has not experienced BFD while PSCell is deactivated, the PSCell can be considered as known.
Reason is based on the current requirements concerning link recovery. If the UE is configured ‘bdf-and-RLM’ with value ‘true’ the UE shall perform BFD (according to section 8.5) on the deactivated PSCell. For the UE to perform this procedure, the UE is required to receive and evaluate the associated RSs according to the defined requirements. And such evaluation is performed in a regular manner.
If the UE is required to perform bfd-and-RLM and has not experienced either beam failure and RLF on the deactivated PSCell, there is no need for cell detection, measurement, or beam recovery time upon PSCell activation.
We propose to capture this in the known condition for deactivated PSCell (8.17.2):
[bookmark: _Hlk110605066]In FR2, the PSCell is known if it has been meeting the following conditions:
· [bookmark: _Hlk101531511][bookmark: _Hlk110676447]If bfd_and_RLM with value true is configured for the deactivated PSCell and the TCI state is known,
or
-	During the last 5 seconds before the reception of the SCG activation 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.
otherwise it is unknown.
Capture the condition when bfd_and_RLM with value true is configured and the TCI state is known in the known conditions for a deactivated PSCell.
It should be noticed that this proposal is an alternative to proposals 2 and 3.

Clarifications
Several places in the 38.133 RAN4 has updated the requirements to capture the requirements for a deactivated PSCell. Some places the conditions are not fully clear and need to capture that the requirements apply if bfd-and-RLM with value true has been configured.
Section 8.1.1:
The requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode, when configured.
[bookmark: _Hlk110675774]The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell, PSCell and deactivated PSCell if configured with bfd-and-RLM with value true, as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.
Section 8.5.1:

[bookmark: _Hlk110604427]The UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [3] in order to detect beam failure on:
-	PCell in SA, NR-DC, or NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	SCell in SA, NR-DC, NE-DC or EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode






[bookmark: _Hlk110675960]The RS resource configurations in the set  on PCell, PSCell or deactivated PSCell (if configured with bfd-and-RLM with value true) can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the set  on SCell shall be periodic CSI-RS. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 8.5.2 and 8.5.3 if UE does not have set . UE is not required to perform beam failure detection on a deactivated SCell, and also not required to perform beam failure detection on resources which is implicitly configured for a deactivated SCell. When more than 2 periodic CSI-RS resources on a CC are configured in the set  for current SCell or implicitly configured in the set  for other SCell, it is up to UE implementation to select two of CSI-RS resources in active BWP in current CC to perform beam failure detection. UE is not required to perform beam failure detection on a SCell on which  is not configured. 
This should be clarified to be applicable for the deactivated PSCell if bfd-and-RLM with value true is configured. It should be enough to clarify in beginning of each section and not every place.
Additionally in section 8.2.4.2.18 it needs to be clarified that interruptions during RLM/BFD measurements on deactivated PScell is only allowed when the deactivated PSCell is configured with bfd-and-RLM with value true.
8.2.4.2.18 Interruptions during RLM/BFD measurements on deactivated PScell
[bookmark: _Hlk110676131]When PSCell is configured with bfd-and-RLM with value true, if NR PScell is deactivated, the UE is for the purpose RLM/BFD measurements on the deactivated PSCell allowed to cause interruptions to activated serving cell(s) which can either be Pcell or Scell in MCG.
The rate of ACK/NACK feedback loss on any activated serving cell resulting from RLM/BFD measurements on deactivated PSCell shall not exceed 0.5%.
Capture the listed clarifications to section 8.1.1, 8.1.5 and 8.2.4.2.18 in 38.133.
We have captured these changes in our CR [2].

Conclusion
In this paper we address the three issues related to SCG activation/deactivation delay (Issues 2-1-3, 2-1-4 and 2-1-5). Based on the discussion in this and former meeting we observe:
1. If the UE is required to perform bfd-and-RLM and UE has not experienced either beam failure or RLF on the deactivated PSCell, there is no need for additional measurements at PSCell activation.
Issue 2-1-3: Tsearch in RACH-less based PSCell activation delay:
1. For the RACH-less based PSCell activation the condition when Tsearch = 0ms applies while the TCI state is known.
1. For RACH-less based PSCell activation, if RLM and BFD are configured and TCI state is known or if the target cell is a known FR2 PScell, Tsearch = 0 ms. if the target cell is a known FR2 PScell. Otherwise, there are no requirements if PSCell is unknown.
Issue 2-1-4: Tsearch in RACH-based PSCell activation delay:
For RACH based PSCell activation, if the target cell is a known NR FR2 PSCell or if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms. IfOtherwise the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
Known condition for PSCell activation:
Capture the condition when bfd_and_RLM with value true is configured and the TCI state is known in the known conditions for a deactivated PSCell.
Additionally, we suggest clarifying capture that the requirements apply if bfd-and-RLM with value true has been configured: 
Capture the listed clarifications to section 8.1.1, 8.1.5 and 8.2.4.2.18 in 38.133.
We have captured these changes in our CR [2].
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