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1. Introduction
RAN plenary has agreed Rel-18 WI for Even Further RRM requirement for NR and MR-DC [1], to define RRM requirements for FR1+FR1 NR-DC scenarios is one of the objectives in this WI. The discussion started in RAN4#104e. Till RAN4#106 meeting, most of the impacted RRM requirements for FR1+FR1 NR-DC scenarios have conclusion and CR work will be started from this RAN4#106bis-e meeting. There still have some few open issues in SCG activation requirements. All the agreements and open issues in RAN4#106 meeting are captured in the agreed way forward [3].
In this paper, we will provide our view on the remaining open issues in SCG activation requirements for FR1+FR1 NR-DC scenarios. 
2. Discussion
 SCG activation/deactivation
SCG activation/deactivation requirements are defined in section 8.17. In the SCG activation delay requirements, Tprocessing, Tsearch and cell known condition are defined only for FR2 PSCell. To support FR1+FR1 NR-DC, the SCG activation delay requirements need to be updated to include FR1 PSCell.
In last meeting, we discussed Tsearch in SCG activation delay for RACH-less based SCG activation, the agreements are captured in the WF[3] as below: 
	Sub-topic 1-4: SCG activation/deactivation
Issue 1-4-1: Tsearch for RACH-less SCG activation
Agreement:
· For RACH-less based SCG activation for FR1+FR1 NR-DC,
· [if TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell]
· FFS on requirements for additional scenarios including FR1 PSCell is unknown

Issue 1-4-2: Whether to discuss SCG activation with direct multiple SCell activation in this WI?
Agreement: 
· This issue will not be discussed in this R18 eFeRRM WI.

Issue 1-4-3: Whether to consider relax requirements on inter-frequency measurement during deactivated SCG state in R18
Agreement: 
· This issue will not be discussed in this R18 eFeRRM WI.



During RAN4#106 meeting RAN4 had a long discussion related to SCG activation delay and issue of Tsearch. The argument during the discussion, which were related to the exact same issue but for FR2 SCG, was that if the UE is configured to perform bfd-and-RLM (value TRUE) for the deactivated SCG, it is not necessary to consider the known conditions and Tsearch similarly as for an SCell. Next, we iterate the discussion, based on our discussion in [7].

2.1	General aspects related to BFD and RLM
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 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, measurements, 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. 
Observation 1: [bookmark: _Hlk111044079]If UE has not detected 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) on the PSCell while in deactivated state, some additional search can be allowed. 
[bookmark: _Hlk127567045][bookmark: _Hlk132063365]A UE which has not detected either BFD or RLF on the deactivated PSCell, need no additional measurements at PSCell activation.
A UE which has detected either BFD or RLF on the deactivated PSCell is allowed additional measurements at PSCell activation.
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).

2.2	Tsearch in RACH-less based PSCell activation delay
The current specification for FR2 SCG activation states:
	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.
	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.
Based on the discussion in 2.1 we propose to account the UE which is configured with bfd-and-RLM (value true) for the deactivated PSCell and which has not experienced either BFD or RLF on the deactivated PSCell. For this scenario the deactivated PSCell is still detected, measured and the TCI state is known (otherwise BFD would have been detected).
Hence, we suggest that for the RACH-less based PSCell activation the condition when Tsearch = 0ms applies at least while no BFD has been detected. Hence, independently of when last valid measurement report was sent. 
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. It does not seem justified that just because the PSCell is not ‘known’ should not unconditionally lead to that that UE falls back to RACH based unknown PSCell activation. 
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 measurement reporting condition means that even if the PSCell remains in good conditions and UE has measured the PSCell regularly for bfd-and-RLM, the PSCell automatically become unknown after 5 seconds unless a valid measurement report has been sent within 5 second.
We suggest enabling RACH-less based activation delay such that it is not conditioned on the when the last valid measurement report was sent.
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.
These 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.
Define RACH-less based activation delay such that it is not conditioned on the when the last valid measurement report was sent.
Based on this we propose to update the RACH-less based PSCell activation as follows (using FR2 SCG as example):
For RACH-less based PSCell activation, if bfd-and-RLM are configured with value true and TCI state is known or if the target cell is a known FR1 PScell, Tsearch = 0 ms.

Another way to enable RACH-less based PSCell activation delay such that it is not conditioned on when the last valid measurement report was sent, is by having different known conditions for deactivated PSCell. One set which applies for RACH-based PSCell activation and one set that applies for RACH-less based PSCell activation. Hence, conditions for known deactivated FR1 PSCell when configured with bfd-and-RLM could be defined as:
In FR1, the PSCell configured with bfd-and-RLM with value true is known if it has been meeting the following conditions:
-	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.

2.3	Tsearch in RACH-based PSCell activation delay
Similar discussion applies for RACH-based PSCell activation delay.
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.
Reasoning is similar as discussed in section 2.2. If the UE is configured with bfd-and-RLM and no RLF has been detected it means that the deactivated PSCell is surely still available and has been measured recently (according to the measurement requirements for a deactivated PSCell). Hence, there seems no justification why Tsearch should be 3*Trs at PSCell activation. 
Hence, we suggest that for the RACH-based PSCell activation the condition when Tsearch reduced from 3*Trs for an unknown PSCell if no RLM has occurred. 
For example:
	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 FR1 PSCell configured with bfd-and-RLM with value true and no RLM has occurred, then Tsearch = [1]* Trs ms, otherwise if Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms.
For RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR1 PSCell configured with bfd-and-RLM with value true and no RLM has occurred, then Tsearch = [1]* Trs ms, otherwise if Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms.
The same discussion is still ongoing for FR2 SCG activation in R17 WI, hence, the discussion in SCG activation delay in R18 WI and R17 WI should be joint together. 

3. Conclusion
In this contribution we have discussed the RRM requirements for FR1-FR1 NR-DC. We have made the following proposals:
Observation 1: If UE has not detected either beam failure or RLF on the deactivated PSCell, there is no need for additional measurements at PSCell activation.
1. A UE which has not detected either BFD or RLF on the deactivated PSCell, need no additional measurements at PSCell activation.
A UE which has detected either BFD or RLF on the deactivated PSCell is allowed additional measurements at PSCell activation.
For the RACH-less based PSCell activation the condition when Tsearch = 0ms applies while the TCI state is known.
Define RACH-less based activation delay such that it is not conditioned on the when the last valid measurement report was sent.
For RACH-less based PSCell activation, if bfd-and-RLM are configured with value true and TCI state is known or if the target cell is a known FR1 PScell, Tsearch = 0 ms.
For RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR1 PSCell configured with bfd-and-RLM with value true and no RLM has occurred, then Tsearch = [1]* Trs ms, otherwise if Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms.
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