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Introduction
In this document, we discuss about RRM measurements and about the relation between timing advance maintenance, BFD and activation of the SCG without RACH.
We propose to make decisions towards either supporting SCG activation without RACH or, if not possible, to come back to such discussions, if time allows, after the solution for SCG activation with RACH is clear.
Discussion
RRM measurements
At last meeting, RAN2 made the following agreement:
The MN RRC reconfiguration message used to deactivate SCG and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).

This means that, if the network would like the UE to do less RRM measurements while the SCG is deactivated, the network can adjust the RRM measurement configuration e.g. to remove some measurements.
Besides, it is still FFS whether the UE does RLM/BFD or reports L1 measurements while the SCG is deactivated, and the power consumption due to such activities could be much higher than the power consumption due to RRM measurement and reporting.
Observation 1: Even without relaxation of RRM measurement requirements while the SCG is deactivated, the power consumption due to RRM measurements can be made smaller than the power consumption due to RLM/BFD/L1 reporting if those activities are supported while the SCG is deactivated.
Therefore, before considering the usefulness of RRM measurement relaxation, RAN2 should decide whether the UE performs RLM/BFD/L1 measurement reports while the SCG is deactivated.
Proposal 1: Consider whether to relax RRM measurements after RAN2 has agreed whether the UE performs RLM/BFD/L1 measurement reporting while the SCG is deactivated.
TA timer/BFD/L1 measurement reporting to enable RACHless SCG activation
Maintenance of TA timer, BFD and L1 measurement reporting while the SCG is deactivated would increase UE power consumption but would also make it possible to avoid random access at the time of SCG activation. As we show in annex, this time can be more than 10ms so it is not negligible. However, whether NW-triggered SCG activation should be performed with RACH always or can be performed without RACH has been extensively discussed in the email discussion of [Post114-e][231][R17 DCCA] SCG activation/deactivation options. Almost all companies confirm RACHless SCG activation is beneficial for delay reduction, but some companies have concerns on the complexity and WI load. We share the similar views, and from this point view even if the RACHless MN-triggered SCG activation is to be supported, the simple solution with less specification impact should be preferred. Considering RACHless can only work under some restriction about TA validity and DL beam available, the RACH based SCG activation should be supported as baseline. Then it should be clarified how to handle the coexistence of the RACHless approach and RACH based approach from both of UE side and NW side.
Proposal 2: Support RACH based SCG activation as baseline solution. Consider to support a simple RACHless NW-triggered SCG activation solution on top of the RACH based solution.
To enable RACHless MN-triggered SCG activation, UE needs to have valid TA and DL beam information with RACH. The solution to ensure TA validity is to maintain TAT. And the solutions to determine DL beam are listed in the email discussion of [Post114-e][231][R17 DCCA] SCG activation/deactivation options as below:
1)	the UE performs BFD and RLM based on previously activated TCI states ("implicit configuration") while the SCG is deactivated and reports in case of beam/radio link failure. The network can use these DL beams/TCI states at SCG activation, as long as beam/radio link failure was not reported by the UE (similar to operation when resuming from DRX)
2)	the network uses information from L3 measurement reports (similar to SCell activation)
3)	the network uses L1 measurement reports (similar to switching from dormant to non-dormant BWP)
We understand from RAN2 perspective solution 2) is almost supported according to the agreement that legacy RRM measurement is supported on deactivated SCG. Based on beam results reported in L3 measurement results network can evaluate if the last serving beam can still work, if not whether to trigger RACH based SCG activation or configure a new beam to be used after SCG activation. So the only left issue is how network indicate the DL beam using implicit assumption of last serving beam or explicit beam configuration. On the other hand, solution 1) requires UE to maintain monitoring on BFD reference resources, and report BF using new signalling. This may also consume more UE power than solution 2); while solution 3) requires PUCCH transmission on deactivated PSCell, which is not desirable for UE power saving. Considering all above, we prefer to take solution 2) as baseline if RACHless MN-triggered SCG activation is to be supported. The details are below considering both RACH based solution and solution 2) are supported by UE and NW.
After SCG deactivated:
· TAT timer shall be maintained (FFS if configurable by NW or mandate UE behaviour).
· BFD and L1 beam measurement/reporting on PSCell can be stopped.
Upon SCG activation:
· If reconfigurationWithSync is provided by NW, the UE perform RACH towards PSCell as legacy;
· Otherwise:
· If TAT is expired, the UE triggers RACH.
· If TAT is not expired:
· If NW provides explicit TCI state indication for PDCCH reception, the UE should uses it on the activated PSCell; (FFS if explicit TCI state indication is to be supported) 
· Otherwise the UE assumes the last TCI state information is applicable on the activated PSCell.
Proposal 3: If RAN2 agree to support RACHless NW-triggered SCG activation, solution 2) should be preferred, i.e. 
Upon SCG activation:
· If reconfigurationWithSync is provided by NW, the UE perform RACH towards PSCell as legacy;
· Otherwise:
· If TAT is expired, the UE triggers RACH.
· If TAT is not expired:
· If NW provides explicit TCI state indication for PDCCH reception, the UE should uses it on the activated PSCell; (FFS if explicit TCI state indication is to be supported) 
· Otherwise the UE assumes the last TCI state information is applicable on the activated PSCell.
Proposal 4: No support of L1 measurement result reporting/PUCCH on PSCell of deactivated SCG.
Proposal 5: No need to support BFD and recovery on PSCell of deactivated SCG.
 RLM and SCG failure on deactivated SCG
Regarding RLM, there was a debate whether the UE should perform RLM on the PSCell when the SCG is deactivated. Upon SCG RLF, the UE could use the existing SCG failure reporting procedure, which can help network to handle the SCG immediately. On the other hand, other companies believe the network can be aware of SCG failure based on RRM measurement reporting, and in order to save UE power, it is better to not perform RLM on the PSCell. But considering the explicit RS for RLM is configured by network, if RLM monitoring continues can be decided by network. For instance network to ensure there should be either RRM or RLM configured on SCG.
Proposal 6: RLM can be configurable by network. If RLM is configured and RLF is detected, the existing SCG failure reporting procedure should be initiated by the UE.
Conclusion
In this contribution, we discuss the left FFS points related to UE behaviours in deactivated SCG, i.e. TAT timer maintenance, beam management, beam failure detection and recovery, L1 beam measurement and reporting, RLM as well as PUCCH transmission, and related RACH handling upon SCG activation. The following proposals are given.
Proposal 1: Consider whether to relax RRM measurements after RAN2 has agreed whether the UE performs RLM/BFD/L1 measurement reporting while the SCG is deactivated.
Proposal 2: Support RACH based SCG activation as baseline solution. Consider to support a simple RACHless NW-triggered SCG activation solution on top of the RACH based solution.
Proposal 3: If RAN2 agree to support RACHless NW-triggered SCG activation, solution 2) should be preferred, i.e. 
Upon SCG activation:
· If reconfigurationWithSync is provided by NW, the UE perform RACH towards PSCell as legacy;
· Otherwise:
· If TAT is expired, the UE triggers RACH.
· If TAT is not expired:
· If NW provides explicit TCI state indication for PDCCH reception, the UE should uses it on the activated PSCell; (FFS if explicit TCI state indication is to be supported) 
· Otherwise the UE assumes the last TCI state information is applicable on the activated PSCell.
Proposal 4: No support of L1 measurement result reporting/PUCCH on PSCell of deactivated SCG.
Proposal 5: No need to support BFD and recovery on PSCell of deactivated SCG.
Proposal 6: RLM can be configurable by network. If RLM is configured and RLF is detected, the existing SCG failure reporting procedure should be initiated by the UE. 
Annex: Analysis on SCG activation delay
In RAN4 specification, the NR PSCell addition delay was defined for (NG)EN-DC and NR-DC in TS 36.133 and TS38.133 respectively. Taking EN-DC as an example, the NR PSCell addition delay is below. And we will discuss UE behaviour for the purpose of reduce each delay components.
	Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:
Where:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
TRRC_delay is the RRC procedure delay as specified in [2].
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2.
Tsearch is the time for AGC settling and PSS/SSS detection.
-	For NR PSCell in FR1: if the target cell is a known cell, Tsearch = 0 ms. If the target cell is an unknown cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms;
-	For NR PSCell in FR2: if the target cell is a known cell, Tsearch = 0 ms. If the target cell is an unknown cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [39].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.
In FR1 and FR2, the NR PSCell is known if it has been meeting the following conditions:
During the last 5 seconds before the reception of the NR PSCell configuration command:
-	the UE has sent a valid measurement report for the NR PSCell being configured and
-	One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],
-	One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].
otherwise it is unknown.



For TRRC_delay
Since the basic assumption of fast SCG (de)activation is that UE at least should maintain the RRC configuration of the SCG when it is deactivated, the RRC processing time could be reduced at least, and if MAC CE could act as activation command in case RRC reconfiguring is not needed this part of latency could be avoided. 
For Tprocessing
This latency component might relate to UE implementation, but considering at least the UE would continue some RRM measurement (already agreed) and RLM (FFS still) on PSCell while SCG is deactivated, it is expected that the processing time regarding SCG L1/L2 start-up and loading could be reduced. This should be done by RAN4, we could send LS to RAN2 once RAN2 made decision on RLM and other aspects related to measurements. 
For Tsearch
Similarly if assuming RRM measurement or RLM is performed on PSCell, then we can assume Tsearch = 0 ms.
For T∆
In normal EN-DC PSCell addition case, the initial fine tracking could be based on SSB, and the maximum delay is one SMTC of SSB of PSCell. Then in case of fast SCG activation, it makes sense that the UE can maintain fine time tracking during SSB based RRM measurement or RLM. This could be confirmed by RAN4.
Observation 0.1: The SCG activation delay components of TRRC_delay, Tprocessing, Tsearch and T∆ can be reduced or eliminated based on RRM measurement or RLM on PSCell.
For TPSCell_ DU
It is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell, which could be more than 10msec, so one way to eliminate this component is to avoid RACH as much as possible.
Observation 0.2: TPSCell_ DU can be reduced if RACH procedure could be avoid if possible.
