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1. Introduction
In RAN4#100e RAN4 requirements for deactivated SCG was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the open issues listed in [1].
2. Discussion
Issue 2-1-1: DRX configuration for deactivated SCG measurement requirements
· Option 1(MTK, vivo): SCG DRX cycle should be applied when specifying the L3 requirements of deactivated SCG
· Option 2(QC, Ericsson): for deactivated SCG, the DRX cycle that is used to determine measurement period scaling can be replaced by a hypothetical DRX cycle (if RAN2 agree to introduce).
· Option 3 (Huawei, Nokia, Ericsson): wait for RAN2 
DRX is used for power saving when UE is doing data transmission/reception with serving cell. When the SCG is deactivated, there is no data transmission/reception between UE and the SCG. Therefore, DRX for deactivated SCG is not that meaningful, even though the configuration is still there. Hence, it is not that straightforward to us to simply follow SCG DRX cycle to specify L3 measurement requirements.
Since there is no data for deactivated SCG, some relaxed measurement can be expected, like measurement on deactivated SCell. Option 3 proposed to wait for RAN2. However, there is no agreements in RAN2 regarding this issue. Considering only two meetings left for this WI, we encourage companies to try to reach consensus in RAN4. We can inform RAN2 with RAN4 agreement, if any. Actually, mechanism of measurement on deactivated SCell (measCycleSCell) was triggered by RAN4. We propose to follow the similar approach.
[bookmark: _Ref92451184]Proposal 1: measurement on deactivated PSCell shall be relaxed, compared to measurement on active PSCell.
[bookmark: _Ref92451186]Proposal 2: relaxed measurement on deactivated PSCell shall be controlled by NW.
[bookmark: _Ref92451188]Proposal 3: ask RAN2 to consider a NW-controlled relaxed measurement on deactivated PSCell (similar to measCycleSCell).

Issue 2-1-2: updated CSSF (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1 (Apple, vivo): updated CSSF on deactivated PSCell
· updated CSSF can relax measurement on deactivated PSCell and increase measurement on other active SCells
· Option 2(Qualcomm, MTK, Huawei, Nokia): Do not consider modifying deactivated PSCell measurement in terms of CSSF
· Option 3 (Huawei, Nokia, Ericsson, Qualcomm, Apple): wait for RAN2 conclusion on whether to relax L3 measurement on deactivated PSCell
We still prefer option 1. We don’t see the necessity of keeping high priority for the deactivated PSCell. When activating the SCG, NW can change the previous PSCell to any of the SCells in the SCG, e.g. for load balance.
[bookmark: _Ref92451191]Proposal 4: consider updating CSSF on deactivated PSCell.

Issue 2-1-3: “measCycleSCell” like scheme (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1(Apple, Huawei, vivo, Nokia, Ericsson): wait for RAN2 progress on relaxed measurement cycle on deactivated PSCell
· Option 1a (QC): Send LS to RAN2 to ask whether any new parameter for relaxed measurement cycle on deactivated PSCell is planned to be introduced and whether any potential issues from RAN2 perspective are foreseen if measCycleSCell is used for deactivated PSCell L3 measurement period determination which is currently based on SMTC period.
· Option 2(MTK, vivo): use the principles from deactivated SCell (longer cycles)
· Option 3 (QC, Apple): 
· For deactivated PSCell L3 measurement period requirements, SMTC period is replaced with measCycleSCell
This issue is also related to issue 2-1-1, for which we have same proposal.

Issue 2-1-4: MCG measurement requirements
· Option 1(Qualcomm, Apple, MTK, Huawei, vivo, Ericsson): RAN4 doesn’t need to specifically define new requirement for MCG measurement. However MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.
· Option 2(Nokia): There is no impact on MCG measurement requirements due to deactivated PSCell if MCG and SCG are in different FR.
Option 1 is quite straightforward to us. 
[bookmark: _Ref92451193]Proposal 5: RAN4 doesn’t need to specifically define new requirement for MCG measurement. However MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.

Issue 2-1-5: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
· Revised Option 1(Qualcomm, Huawei, vivo, Ericsson): The existing measurements reporting requirements can be used as a baseline for measurement on deactivated PSCell.
· FFS whether the same requirements in terms of accuracy and side condition shall be applied to measurements on deactivated PSCell.
· Option 2(Nokia): existing measurements reporting requirements can apply for measurement on deactivated PSCell
In our view option 1 is more precise since cell search delay and measurement period are quoted in the reporting requirements and measurement requirements on deactivated PSCell are expected to be different from existing measurement requirement. Strictly speaking, existing measurement reporting requirement cannot apply for measurement on deactivated PSCell, even though the requirement framework can be reused.
Regarding accuracy and side condition, accuracy and side condition for UE in connected state is the same, including deactivated SCell according to existing spec. Therefore, it makes sense to us to apply the same requirements.
[bookmark: _Ref92451195]Proposal 6: The existing measurements reporting requirements framework can be reused for measurement on deactivated PSCell. The same requirements in terms of accuracy and side condition shall be applied to measurements on deactivated PSCell.

Issue 2-2-1: UE processing time (Tprocessing) in PSCell activation delay
· Option 1: 
Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Option 2: Tprocessing = 0ms
· Option 3a: Tprocessing defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, Tprocessing = 0 can be expected when PSCell/SCell is activated from a deactivated status
· Option 3b: Tprocessing = 0 shall be assumed at least for the case where PSCell being activated is same cell as previously being deactivated, irrespective of whether RA is carried out as part of the activation. FFS regarding SCG mobility (PSCell change) during deactivated SCG state.
· Other options are not precluded.
We continue supporting option 1 as in the last RAN4 meeting. For the case wherein PSCell is directly activated via the same RRC of PSCell addition, option 1 is straightforward. For the case wherein PSCell is activated from deactivated mode, conservatively we still support option 1. Some companies mentioned in the last RAN4 meeting that Tprocessing is not needed for this case because the PSCell has already been added thus SW processing time and RF warm up period is not needed. However, we have different opinion. For SW processing part, the activation command is sent via RRC. Even if the same PSCell is to be activated, the RRC may also contain other configurations. As for RF warm up period, we think this part should still be allowed. This is similar to known case in PSCell addition requirement from RF warm up point of view. In existing requirement assumption, UE keeps measuring target cell so that the target cell can be known. When NW sends RRC to add target cell as PSCell, RAN4 allows RF warm up period. Simialry, back to deactivated PSCell, UE keeps measuring the deactivated PSCell, which is same as known case in PSCell addition requirements. Therefore, it is rational to assume same RF warm up period.
[bookmark: _Ref92451198]Proposal 7: UE processing time (Tprocessing) in PSCell activation delay
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC

Issue 2-2-2: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1: time/frequency tracking time (T∆) in PSCell activation delay is needed
· Option 2: Time/frequency tracking time defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, time/frequency tracking time defined in SCell activation can be removed when PSCell/Scell is activated from a deactivated status
· Option 3:time/frequency tracking time (T∆) in PSCell activation delay is needed 
· T∆ = 0 is to be assumed when UE is configured with RLM/BFD measurements in PSCell in addition to RRM measurements.
· Other options are not precluded.
Option 1 is supported. The key point is UE is not expected to maintain fine time/frequency tracking for the deactivated PSCell. Even if UE is configured with RLM/BFD, if the previous sample was received quite a long er time ago, UE may need to do the fine T/F tracking again when receiving activation command.
[bookmark: _Ref92451200]Proposal 8: time/frequency tracking time (T∆) in PSCell activation delay is needed.

Issue 2-2-3: Requirements for PSCell activation delay
For information: Clarification on Tiu:
	In TS 36.133  RACH-less handover (Clause5.1.2.1.2.2), Tiu is specified as below:
5.1.2.1.2.2	Interruption time for RACH-less handover
When intra-frequency or inter-frequency RACH-less handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearch + TIU + 20 ms
Where:
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.


· Option 1 (Apple, MTK, Huawei, vivo): 
· RACH based PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + [Tprocessing] + Tsearch + [T∆]+ TPSCell_ DU + 2 ms
Where TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell.
· RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + [Tprocessing] + Tsearch + [T∆]+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less SCG.
                                   Note: the value of Tprocessing and T∆ depends on Issue 2-2-1 and Issue 2-2-2. 
· Option 2 (Nokia): 
· Tconfig_PSCell = TRRC_delay + [Tsearch] + TRF_start + T∆ + [TPSCell_ DU] + 2 ms
· Option 3(Ericsson): 
· Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms
This issue is subject to the previous issue regarding Tprocessing and time for fine T/F tracking. 

Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is added and directly enter the activated status
· Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
If PSCell is activated from a deactivated status
· Option 1: existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
· Option2: interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)
We prefer to assume same interruption requirement for both cases, i.e. regardless whether the PSCell is directly added as active PSCell or activated from a deactivated status.
[bookmark: _Ref92451210]Proposal 9: apply same interruption requirement due to PSCell activation/deactivation for the two scenarios: 1) PSCell is added and directly enter the activated status. 2) PSCell is activated from a deactivated status.

Issue 2-3-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1 (MTK, vivo, Nokia, Ericsson): additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
· Revised option 2 (Qualcomm, MTK, Huawei, Apple):
For SCG activation/deactivation in ENDC,
-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at SCell addition/release) in TS 36.133.
For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.
Note that when SCG is activated/deactivated, there are no active serving cells in the SCG. We already have similar requirement in existing RAN4 specs (both TS38.133 and TS36.133) covering interruption at SCell addition/release and PSCell addition/release. It is straightforward to apply the same requirements here. This is also related to previous issue 2-3-1.
[bookmark: _Ref92451214]Proposal 10: to define interruption due to PSCell activation/deactivation 
For SCG activation/deactivation in ENDC,
-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at SCell addition/release) in TS 36.133.
For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.

Issue 2-3-3: Interruption due to L3 measurement on deactivated SCG
· Option 1: Use the existing interruptions during measurements on deactivated SCC.
· Option 2: 
· For deactivated PSCell measurements, the current interruption requirement during RRM measurements on SCell dormancy applies ([X]%).
· For deactivated SCell measurements, the current interruption requirement during measurements on deactivated inter-band SCC applies.
· Other options are not precluded.
When the SCG is deactivated, the PSCell and all the SCells in SCG are deactivated. It is straightforward to us to reuse inter-band interruption requirements for the deactivated SCells in SCG. Regarding deactivated PSCell, if RLM/BFD is not configured, we believe the same inter-band interruption requirement for deactivated SCell can be reused since the UE behaviour is the same. However, when UE is configured with RLM/BFD on the deactivated PSCell, more interruption can be expected. Details depend on how RLM/BFD is done on the deactivated PSCell. One possible solution is to reuse the same interruption requirement as defined for dormant SCell.
[bookmark: _Ref92451217]Proposal 11: for interruption due to measurement on deactivated SCells in the deactivated SCG, the current interruption requirement during measurements on deactivated inter-band SCC applies.
[bookmark: _Ref92451220]Proposal 12: for interruption due to measurement on deactivated PSCell, if RLM/BFD is not configured the current interruption requirement during measurements on deactivated inter-band SCC applies. If RLM/BFD is configured, the current interruption requirement during SCell dormancy applies.

Issue 2-4-2: Whether RLM/BFD requirements on deactivated PSCell can be relaxed
· Option 1 (Qualcomm, Apple, MTK, VIVO): Relaxed RLM/BFD measurement requirements for deactivated PSCell are defined. FFS: The conclusion for RLM/BFD measurement relaxation in power saving enhancement WI can be considered.
· Option 2(Nokia): RLM/BFD requirements for deactivated PSCell follow the deactivated PSCell measurement cycle (the TDRX parameter used in exiting requirements)
· Option 3 (Huawei): wait for RAN2 conclusion
As mentioned above, relaxed RLM/BFD is expected on deactivated PSCell. One solution is to consider a specific set of RS used for RLM/BFD for deactivated PSCell, which has longer periodicity. For instance, when PSCell is in active mode, RLM/BFD can be performed based on legacy configuration of RLM-RS and BFD-RS. When PSCell is deactivated, a longer periodicity of RLM-RS and BFD-RS can achieve more power saving, e.g. even longer than 160ms SSB periodicity.
[bookmark: _Ref92451224]Proposal 13: RAN4 shall design relaxed RLM/BFD for deactivated PSCell.

Issue 2-4-3: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (QC, Apple, MTK, Nokia): The same principle as the interruption due to SCell dormancy is applied ([X]%), details are FFS.
· Option 2(Ericsson): RAN4 to consider at least the following scenarios when defining interruption requirements for deactivated SCG:
- RRM based on SSBs,
- RRM based on SSBs, RLM and BFD based on SSBs,
- RRM based on SSBs, RLM and BFD based on CSI-RS.
RAN4 to specify interruption requirements for measurements in such manner that it is taken into account whether the resources for RRM and RLM/BFD can be received within the same RF ON period, or have to be received within different RF ON periods for a reasonable trade-off between UE power consumption and system performance.
· Other options are not precluded.
Option 1 is supported. Interruption rate may be subject to how RLM/BFD is performed on the deactivated PSCell. One possible solution is to use interruption requirement for SCell dormancy as baseline.
[bookmark: _Ref92451227]Proposal 14: The same principle as the interruption due to SCell dormancy is applied ([X]%).

Issue 2-4-4: Interruption due to L1-RSRP requirements on deactivated PSCell
· Option 1 (MTK): the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused
· Option 2 (Qualcomm, Huawei, Nokia, vivo, Apple, Ericsson): L1-RSRP measurement doesn’t be supported on PSCell.
In our view, L1-RSRP on deactivated PSCell is kind of an overdesign. Since there is no data for the deactivated PSCell, there is no need for UE to actively keep tracking the beams. On one hand, the measurement result may change from time to time due to mobility and the only result that matters is the one that close to the time when NW wants to activate the PSCell. On the other hand, even if previous Tx beam become poor and cannot be used when NW activating the PSCell, UE can still trigger beam recovery procedure.
[bookmark: _Ref92451230]Proposal 15: L1-RSRP measurement doesn’t be supported on PSCell.

3. Conclusion
In this contribution, we further discuss the open issues according to [1]. After discussion, the following conclusions are provided:
Proposal 1: measurement on deactivated PSCell shall be relaxed, compared to measurement on active PSCell.
Proposal 2: relaxed measurement on deactivated PSCell shall be controlled by NW.
Proposal 3: ask RAN2 to consider a NW-controlled relaxed measurement on deactivated PSCell (similar to measCycleSCell).
Proposal 4: consider updating CSSF on deactivated PSCell.
Proposal 5: RAN4 doesn’t need to specifically define new requirement for MCG measurement. However MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.
Proposal 6: The existing measurements reporting requirements framework can be reused for measurement on deactivated PSCell. The same requirements in terms of accuracy and side condition shall be applied to measurements on deactivated PSCell.
Proposal 7: UE processing time (Tprocessing) in PSCell activation delay:
· Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
· Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
Proposal 8: time/frequency tracking time (T∆) in PSCell activation delay is needed.
Proposal 9: apply same interruption requirement due to PSCell activation/deactivation for the two scenarios: 1) PSCell is added and directly enter the activated status. 2) PSCell is activated from a deactivated status.
Proposal 10: to define interruption due to PSCell activation/deactivation
Proposal 11: for interruption due to measurement on deactivated SCells in the deactivated SCG, the current interruption requirement during measurements on deactivated inter-band SCC applies.
Proposal 12: for interruption due to measurement on deactivated PSCell, if RLM/BFD is not configured the current interruption requirement during measurements on deactivated inter-band SCC applies. If RLM/BFD is configured, the current interruption requirement during SCell dormancy applies.
Proposal 13: RAN4 shall design relaxed RLM/BFD for deactivated PSCell.
Proposal 14: The same principle as the interruption due to SCell dormancy is applied ([X]%).
Proposal 15: L1-RSRP measurement doesn’t be supported on PSCell.
4. References
[1] R4-2120334, WF on R17 further Multi-RAT Dual-Connectivity enhancements, Huawei

