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In RAN4 #105 meeting the WF related to Rel-18 Even Further RRM enhancement for NR and MR-DC in [1] listed the remaining open issues. In this paper we provide our views on the open issues.
Discussion
Sub-topic 1-7: SCG activation/deactivation
Issue 1-7-1 Tsearch conditions for RACH-less SCG activation
Way forward:
· Option 1 (Apple, MTK): For RACH-less based SCG activation for FR1+FR1 NR-DC,
·  if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
·  there are no requirements if FR1 PSCell is unknown (i.e. follow same logic as FR1-FR2 NR-DC scenario).
· Option 2 (Ericsson): For RACH-less based SCG activation for FR1+FR1 NR-DC,
· if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms
· Option 3 (OPPO, vivo, Nokia): Hold on the discussion for Tsearch for RACH-less SCG activation after there are some progress or update in R17 SCG activation delay requirement.

For RACH-less activation within FR1+FR1 NR-DC scenario, the discussion mainly focused on whether the target cell has the possibility to become unknown during the SCG deactivated state. 
The known condition of SCG activaiton has been agreed at RAN#104e. According to TS 38.133 clause 8.17.2 the known condition is as shown below:
Issue 1-8-2: Known condition for PSCell activation for FR1+FR1 NR-DC
<Agreement>: 
Existing cell known condition for FR2 in SCG activation requirements can be applied for FR1 as well
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 Tactivation_time according to the cell identification conditions specified in clause 9.3.
The known target cell and unknown target cell are mainly distinguished by the UE whether the UE has measured the target cell within 5s and has a valid measurement report.
Firstly during the deactivated SCG status, the UE will perform the L3 and RLM/BFD measurement with a configurable measCyclePscell. The longest value of this measurement cycle of 1280ms is shorter than 5s which guarantees the measurement for the known condition.
Secondly from RRC signalling perspective according to TS 38.331 clause 5.3.5.3, the network will always configure the UE to start with RACH-less activation as long as RLM/BFD are configured regardless of whether the target PSCell is known or unknown. Otherwise the UE will follow reconfigurewithSync procedure to start random access procedure towards the target PSCell.
1>	else if the RRCReconfiguration message was received via SRB1 within the nr-SCG within mrdc-SecondaryCellGroup (UE in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration or RRCResume via SRB1):
2>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution for CPC which is configured via conditionalReconfiguration contained in nr-SCG within mrdc-SecondaryCellGroup:
3>	submit the RRCReconfigurationComplete message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in clause 5.7.2a.3.
2>	if the scg-State is not included in the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message:
3>	perform SCG activation as specified in 5.3.5.13a;
3>	if reconfigurationWithSync was included in spCellConfig in nr-SCG:
4>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
3>	else if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message:
4>	if bfd-and-RLM was not configured to true before the reception of the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message; or
4>	if lower layers indicate that a Random Access procedure is needed for SCG activation:
5>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
4>	else the procedure ends;
3>	else the procedure ends;
2>	else
3>	perform SCG deactivation as specified in 5.3.5.13b;
3>	the procedure ends;
NOTE 2a:	The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.

Based on the aforementioned reasons, we think requirements to cover unknown condition for FR1 have very little impact on performance in general as no requirement for unknown condition has no impact on testability and performance.
Also unknown condition from procedure wise will not have impact as if measurement of RLM/BFD has not been configured or measurement is not done. Therefore RACH-less activation will not happen.

Proposal 1: For RACH-less based SCG activation for FR1+FR1 NR-DC, if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms

Issue 1-7-2 Rel-17 remaining issues which have value to discuss during Rel-18
As Rel-17 is the first release to introduce SCG activaiton/deactivation feature which allows UE saving power while maintaining the main task of offloading MCG heavy traffic. The discussion was combined with both the fast scell activation and CPAC within the same work item, due to lack of time, SCG activation still have certain remaining issues that have strong impact due to the reason of being brought up late at Rel-17 discussion. Examples not limited to those listed below are: 
· SCG activaiton with direct multiple SCell activation
· Inter-frequency measurement during deactivated SCG
Issue 1-7-2-1 SCG activaiton with direct multiple SCell activation
SCG activation/deactivation allows UE to stop monitoring PDCCH during deactivated status which enables more UE power saving compared with SCell dormancy. Meanwhile SCG activation together with multiple SCell activation can provide UE access to frequency resource with much wider bandwidth both in FR1 and FR2 compared to traditional low camping frequency. 
From system gain perspective SCG activation together with multiple SCell activation can provide UE access to wider spectrum to finish the heavy traffic session as quickly as possible at a lower implementation cost in comparison with the sequentially activated SCells. Finishing the session quicker can also lead to further UE and NW power saving. 
Considering the workload and work item focus on NR-DC scenairo, we suggest to start with the RACH-less based SCG activation with known SCells to have a best effort approach.

Proposal 2: Continue the discussion about SCG activation with direct multiple SCell activation within Rel-18 timeline.
Proposal 3: Scenarios to be considered PSCell+SCell(s) in SCG.
· For NR-DC only
· FR1 known PSCell with RACH-less and FR1 known SCell(s)
· FR2 known PSCell with RACH-less and FR2 known SCell(s)

Issue 1-7-2-2 Inter-frequency measurement during deactivated SCG
Another issue being brought up late in Rel-17 is regarding the applicability of the (measCyclePSCell ) to inter-frequency measurement during deactivated SCG state. This discussion is on-going in Rel-17 with formal CR approach.
During the Rel-17 discussion, concensus were never reached for serveral meetings due to the consideration of performance impact not only within SCG but also potentially with MCG mobility and performance. 
At RAN#104e this issue was recommended by the chairman to discuss in Rel-18.
At RAN#105 meeting the formal CR to update the inter-frequency measurement during deactivated SCG was postponed.





 Way forward >: Issue 2-6: Relax measurements on inter-frequency configured by SCG when SCG is deactivated
· Proposals   
· Option 1 (QC, Apple, MTK, vivo, OPPO): Use the parameter measCyclePSCell to relax measurements on inter-frequency configured only by SCG when SCG is deactivated 
· Option 2 (Nokia, Ericsson, Huawei): No, RAN4 shall keep the new introduced parameter measCyclePSCell within agreed scope
This issue was handled on GTW (2022-08-16). Chair’s note is duplicated:
Chair=> Encourage experts to address the issues as soon as possible. If there is no consensus by next meeting, suggest to discuss it in Rel-18.
Main motivation to allow inter-frequency measurement based on (measCyclePSCell ) is due to the potential scenario that serving cell is measured less frequently than neighbouring cell during deactivated SCG state. 
From power saving point of view, this does not make fully sense. However with the consideration of both frequency carrier, and measurement gaps being configured or not, the performance impact cannot be neglected due to the potential overlapping in frequency of the inter-frequency carriers configured by MCG and SCG.
We understand there are certain trade-offs between measurement to support performance and UE power saving, however certain aspects needs to be taken into consideration:
1. Measurement coverage during deactivated SCG status for PSCell
a. The cells on SCC and PSC of deactivated SCG are measured according to the measCyclesSCell and (measCyclePSCell ) respectively. However, the inter-freqency neighbouring cells during the deactivated SCG are measured without appling the (measCyclePSCell ).
b. With certain configuration, it can happen that an inter-freqency neighbouring cell is measurement more frequently than serving cell during deactivated SCG status. Example of this case can be (measCyclePSCell )being configured with long value 1280ms while the DRX or MG being configured shorter than this or no DRX is configured.
c. However, with certain configurations (measCyclePSCell )with 160ms while DRX or MG is longer than 160ms the serving cell can still be measured more frequent than inter-freqency negibouring cell. 
2. Performance impact of MCG due to the frequency relation between the inter-frequency carrier confgured by MCG and the inter-frequency carrier configured by SCG.
a. As both MN and SN can configure MeasObject, only MN can configure gaps. The scenario in which gaps are configured for inter-frequency measurements and even SCG is within FR2, doesn’t rule out the potential collision between MCG and SCG inter-frequency measurement within the gap. 
b. For SCG within FR1 group, this inter-frequency collision can be more likely to happen due to the inter-frequency can be within the same band as any serving cell within MCG (PCell/SCell)
3. Power saving for UE measurement 
a. It is up to the configuration of which inter-frequency carrier and how often the inter-frequency carrier can be measured, so power saving cannot always be guranteed.
b. We do understand the UE would like to have the flexibility to save power as often as possible when there is no performance degradation due to the frequency collision.
As which FR group SCG applies can complicate the situation a lot due to the reason that inter-frequency measurement configuration of MCG and SCG is independent. To simplify the requirement setting , the factor needs to addressed strongly here is not whether SCG is within FR1 or FR2 rather than whether SCG non-serving carrier during deactivated SCG status can be relaxed or not.
Based on above consideration, we propose 2 main scnearios that can cover both FR1 and FR2 without confusing whether inter-frequency collision may or may not happened. This needs to be discussed and reach concensus before we agree to apply this newly introduced parameter (measCyclePSCell )to the existing requirements.
Scneario 1:the inter-frequency MeasObject is configured in SCG only
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Scneario 2: inter-frequency MeasObject configured by SCG and MCG
Scneario 2.1: SCG inter-frequency f2 collides with MCG inter-freuqncy f1.
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Scneario 2.2: SCG inter-frequency f2 collides with MCG serving carrier f1
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Proposal 4: RAN4 to discuss the following scenarios that are appliable for inter-frequency measurement discussion. 
Scenario 1: inter-frequency MeasObject is only configured with SCG (FR1+FR2 NR DC)
Scneario 2: inter-frequency MeasObject configured by SCG is the same as MeasObject configured by MCG
Scneairo 2.1: inter-frequency MeasObject configured in SCG is the same as inter-frequency MeasObject configured by MCG. 
Scneairo 2.2: inter-frequency MeasObject configured in SCG is the same as the intra-frequency MeasObject configured by MCG. 

Summary and Conclusion
In this contribution we have provided our views on study of improvement on FR2 Scell and SCG setup/resume. The following proposals are made:
Proposal 1: For RACH-less based SCG activation for FR1+FR1 NR-DC, if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms
Proposal 2: Continue the discussion about SCG activation with direct multiple Scell activation within Rel-18 timeline.
Proposal 3: Scenarios to be considered PSCell+SCell(s) in SCG.
· For NR-DC only
· FR1 known PSCell with RACH-less and FR1 known SCell(s)
· FR2 known PSCell with RACH-less and FR2 known SCell(s)
Proposal 4: RAN4 shall agree on the 3 scenarios that are appliable for inter-frequency measurement discussion. 
· Scenario 1: inter-frequency MeasObject in only configured with SCG
· Scneairo 2: inter-frequency MeasObject are both configured with SCG and MCG. Non-serving carrier have inter-frequency MO collision
· Scneairo 3: inter-frequency MeasObject are both configured with SCG and MCG. SCG Non-serving carrier have collision with MCG serving carrier.
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