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1	Introduction
A WF on Rel-18 R18 eFeRRM was approved in RAN4#108 meeting [1]. RAN4 agreed to leverage the conclusion from R17 maintenance of SCG activation/deactivation if any.
In this contribution, we discuss the leftover issues of SCG activation/deactivation requirements for FR1-FR1 NR-DC.
2	Discussion
In this meeting, leftover issues (e.g., SCG activation/deactivation) of RRM requirements of FR1+FR1 NR-DC are to be discussed. 
	Issue 1-1: Side condition for RACH-less SCG activation/deactivation
No consensus. Keep using current definition of side conditions for CR drafting with bracket.
· Option 1(Apple, OPPO): keep current side conditions for Tsearch and 
· known target cell 
· known TCI state 
· UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD

	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 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 Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise PSCell is unknown.

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.



· Option 2(Ericsson): New known/unknown PScell definition #1
	· During the last 5 seconds before the reception of the SCG activation command:
-	The configured TAT timer alignment timer is running
-	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 Tactivation_time according to the cell identification conditions specified in clause 9.3.



· Option 3(Nokia): New known/unknown PScell definition #2
	In FR1 and FR2, the deactivated PSCell is known if it has been meeting the following conditions:
· If bfd_and_RLM with value true is configured for the deactivated PSCell and the TCI state is known, 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.
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.



Issue 1-2: Tsearch requirement for RACH-less PSCell activation
· Option 1(Apple, OPPO): current requirements + current known/unknown PScell definition.
	Current Tsearch
	Current known/unknown PScell definition.

	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 PSCell. There are no requirements if PSCell is 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 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 Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise PSCell is unknown.



· Option 2(Ericsson): current requirements + new known/unknown PScell definition.
	Current Tsearch
	New known/unknown PScell definition #1

	For RACH-less based PSCell activation, if RLM and BFD are configured: if TCI state is known or if the target cell is a known PSCell, Tsearch = 0 ms. Otherwise, there are no requirements.
	During the last 5 seconds before the reception of the SCG activation command:
-	The configured TAT timer alignment timer is running
-	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 Tactivation_time according to the cell identification conditions specified in clause 9.3.



· Option 3(Nokia): current requirements + new known/unknown PScell definition.
	Current Tsearch
	New known/unknown PScell definition #2

	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 PSCell. There are no requirements if PSCell is unknown.
	In FR1 and FR2, the deactivated 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, 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.
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 Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise PSCell is unknown.




· Option 4(Nokia): updated requirements + current side condition unchanged
	New Tsearch
	Current known/unknown PScell definition.

	For RACH-less based PSCell activation, if RLM and BFD are configured: if TCI state is known or if the target cell is a known PSCell, Tsearch = 0 ms. Otherwise, there are no requirements.
	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 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 Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise PSCell is unknown.



Issue 1-3:  LS on clarification of UE behaviour during RACH-less SCG activation
No conclusion is reached on LS out in this meeting.
· Option 1(vivo): LS is not needed to check with RAN2 on the indication for the case that beam failure has been detected during SCG activation procedure
· RAN4 assumes UE should not indicate beam failure to the network if beam failure has been detected during SCG activation procedure.
· Option 2(Ericsson): Send LS to RAN2 on clarification of UE behavior during RACH-less SCG activation



RAN4 agreed not to specify UE behavior whether to report beam failure to the network if beam failure has been detected during SCG activation procedure. And no requirement shall be defined for this case when UE detected either BFD or RLF on the deactivated PSCell during RACH-less SCG activation.
RAN4 can continue the discussion on whether to update the side conditions for Tsearch for RACH-less PSCell activation.
· #1: known target cell 
· #2: known TCI state 
· #3: UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD
For current definition of TCI known/unknown in SCG activation/deactivation, unknown TCI means that UE may detect the beam failure of the PSCell. Because BF/RLF always happen in lower SNR condition, e.g., -10dB and the side condition for the PSS/SSS detection is Ês/Iot ≥ -6dB, the condition ‘UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD’ is not enough to guarantee PSCell could always be known. Cell search time could not be shortened or skipped. 
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Figure 1: TCI state known/unknown
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Figure 2: PSCell known/unknown definition
However, besides the side condition#3 (UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD), when UE also satisfies the side condition#1 (the target cell is a known FR2 or FR1 PScell), Tsearch can be skipped. And side condition#3 is also covered by current TCI state known condition (side condition#2).
	Based on current spec TS38.133,
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. If the target cell is an unknown FR1 PSCell and Es/Iot ≥ -2 dB, then Tsearch =3* Trs ms.	
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 or FR1 PScell. There are no requirements if PSCell is unknown. 


Regarding RAN4 has agreed to not define requirements for the case when UE detected either BFD or RLF on the deactivated PSCell during RACH-less SCG activation, we can reuse the legacy requirements and keep side conditions both known PScell and UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD, which is also covered by TCI state known condition.
Proposal 1: For RACH-less PSCell activation, keep side condition#1 (known PScell) and side condition#3 (UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD) for Tsearch requirement definition.
In addition, for RACH based PSCell activation, if the target cell is unknown PSCell, keep Tsearch unshorten (e.g., Tsearch = 24* Trs for FR1 PSCell and Tsearch =3* Trs for FR1 PSCell) even in case that UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD.	
Proposal 2：For RACH based PSCell activation, if the target cell is unknown PSCell, keep Tsearch unshorten even in case that UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD.	
In addition, it was specified in TS38.331 that UE reports beam failure of the PSCell to the network while the SCG is deactivated, and it’s unclear if UE shall also report such beam failure of the PSCell during PSCell activation (after receiving the SCG activation message). In our understanding, it is possible for UE to report beam failure of the PSCell to the network even during SCG activation procedure. 
For example, if UE has detected either BFD or RLF on the deactivated PSCell for RACH-less SCG Activation, UE may fall back to RACH based activation. No need to specify new requirements such as additional measurements delay. 
However, we still think it is a common issue for both R17 and R18 SCG activation discussion. It seems beneficial to get clear answer on UE behaviour due to beam failure during SCG activation procedure, and based on that RAN4 can discuss potential RRM requirements for beam failure or unknown TCI during PSCell activation. Thus, if most companies want to, we also support to send a LS in this meeting to ask RAN2 to clarify UE behaviour and then decide whether RAN4 need to define any new requirements. The details can be discussed based on the discussion in this meeting.
Proposal 3: If needed, send LS to RAN2 to clarify UE behaviour during RACH-less SCG Activation. 
3	Conclusion
In this paper, we propose the following observations and proposals for RRM requirements of FR1+FR1 NR-DC.
Proposal 1: For RACH-less PSCell activation, keep side condition#1 (known PScell) and side condition#3 (UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD) for Tsearch requirement definition.
Proposal 2：For RACH based PSCell activation, if the target cell is unknown PSCell, keep Tsearch unshorten even in case that UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD.	
Proposal 3: If needed, send LS to RAN2 to clarify UE behaviour during RACH-less SCG Activation
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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.

‘The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].
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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 Tictivation_time according to the cell identification conditions specified in clause 9.3.

otherwise it is unknown.




