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1. Introduction
In the last RAN4#98e, RAN4 identified that one of the conditions in direct SCell activation core requirement in current specification is problematic. The progress of discussion can be found in the approved WF in [1]. The final conclusion has not yet been made in the last meeting. In this contribution, we further elaborate the issue and give our proposal after discussion.
2. Discussion
We would like to give some brief background of the issue. In existing direct SCell activation requirement, Tactivation_time refers to that defined in legacy SCell activation requirement. In legacy SCell activation requirement, measCycleSCell is used to differentiate whether the target cell has been measured recently:
· If the SCell is known and belongs to FR1, Tactivation_time is:
· TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.
· TFirstSSB_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.
As can be observed, in legacy SCell activation delay Tactivation_time is distinct for whether measCycleSCell is larger than 160ms or not. The background is that if the latest measurement sample is more than 160ms ago, then UE may need additional time for AGC setting. One thing we would like to emphasize is that such principle should not be changed when discussing the replacement of measCycleSCell since it is a maintenance issue and we should not reopen the door for further discussion.
[bookmark: _Ref68250311]Proposal 1: when discussing the replacement of measCycleSCell, the principle “if the target cell has been measured less than 160ms before the activation command, then no additional time for AGC is needed” should not be changed.
On one hand, the measurement sampling depends on not only measCycleSCell, but also the fact that whether DRX is configured and how many carriers are configured to be measured. If UE is configured with long DRX and/or large number of carriers to mesure, then the actual measurement sampling rate would be much longer than 160ms, i.e. measurement period would be much longer than 800ms, even if UE is configured with 160ms measCycleSCell.
On the other hand, in direct SCell activation scenario above condition doesn’t apply anymore. measCycleSCell is used to control the measurement on deactivated SCell. In direct SCell actiation procedure, the SCell “skips” the deactivated state and directly enters activated state.
Therefore, RAN4 had the following agreements in RAN4#98e:
· In direct SCell activation requirements, if SCell is known and belongs to FR1, Tactivation_time does NOT depend on whether measCycleSCell is larger than 160ms or not.
· RAN4 will further how to replace measCycleSCell in corresponding conditions. 
· The issue can be addressed in core requirements maintenance without any impact on test case design.
Besides, RAN4 also listed some candidate options to move forward:
· Option 1 (Apple): Replace condition on measCycleSCell with Tsample_interval defined as follows:
· If no DRX is configured or DRX cycle>320ms, Tsample_interval = Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Otherwise, Tsample_interval = 1.5  Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Option 2 (MediaTek): Replace condition on measCycleSCell with Tsample_interval defined as follows:
· If no DRX is configured or DRX cycle>320ms, Tsample_interval = Max(MGRP, SMTC period, DRX cycle) 
· Otherwise, Tsample_interval = 1.5  Max(MGRP, SMTC period, DRX cycle) 
· Option 3 (Nokia, vivo, Huawei, Ericsson): Replace condition on measCycleSCell, but discuss further on with what to replace it.
· Option 4 (Apple): 
· TFirstSSB+ 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is equal to or smaller than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is equal to or smaller than 800ms.
· TFirstSSB_MAX + Trs + 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is larger than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is larger than 800ms.
Option 1 was originally provided by us in [2]. The fundamental point is to try to correctly reflect the idea of “the target cell has been measured less than 160ms before activation command is received”. Since the scenario is for known target cell, there must be RRM measurement before direct SCell activation command is triggered. Therefore, the fact that matters is the inter-frequency measurement on the corresponding frequency carrier. According to inter-frequency measurement requirements in clause 9.3, actual measurement period depends on several factors, such as DRX length, MGRP, SMTC and CSSF. The measurement sampling periodicity is:
Max(MGRP, SMTC period, DRX cycle)  CSSFinter; or
1.5  Max(MGRP, SMTC period, DRX cycle)  CSSFinter
depending on DRX length. With same assumption on UE AGC setting time, there should be at least one measurement sample within the 160ms windows before the direct SCell activation command is received.
[bookmark: _Ref68250324]Observation 1: option 1 is to replace measCycleSCell with correct sample interval, without changing the assumption that “if the target cell has been measured less than 160ms before the activation command, then no additional time for AGC is needed.
As for option 2, the only difference is that CSSF is missing compared with option 1. Before activation the target cell is just a normal inter-frequency neighbor cell. When measuring an inter-frequency neighbor cell, the measurement opportunity has to be controlled by CSSF. Therefore, we believe it is important to keep the scaling factor CSSF here otherwise the measurement sample interval cannot be guaranteed.
Regarding option 4, mathematically it is identical to option 1. The difference is that in option 1 measurement sample interval is used while in option 4 the total measurement period is used, i.e. measurement sample interval as in option 1 times the number of sample in a measurement period. Specifically, for inter-frequency measurement with gap, the number of samples in a measurement period is 8 according to section 9.3.5 in TS38.133. Thus the measurement period should be 160ms*8=1280ms. For inter-frequency measurement without gap, 5 samples is assumed according to section 9.3.9. thus we can have measurement period equal to 160ms*5=800ms.
[bookmark: _Ref68250328]Observation 2: mathematically, option 4 is identical to option 1. The difference is that in option 1 sample interval is used while in option 4 measurement period is used.
Some company mentioned in RAN4#98e that UE doesn’t have to apply same sampling strategy for each sample of each target cell in a measurement period. Although we don’t observe significant benefit of such implementation, we can accept such implementation flexibility. That’s the background when we came up with option 4 in the last meeting. We are fine with either option 1 and 4.
[bookmark: _Ref68250317]Proposal 2: RAN4 to down select from option 1 and option 4 in RAN4#98-bis-e:
· Option 1: Replace condition on measCycleSCell with Tsample_interval defined as follows:
· If no DRX is configured or DRX cycle>320ms, Tsample_interval = Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Otherwise, Tsample_interval = 1.5  Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Option 4:
· TFirstSSB+ 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is equal to or smaller than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is equal to or smaller than 800ms.
· TFirstSSB_MAX + Trs + 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is larger than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is larger than 800ms.

3. Conclusion
In this contribution, we further discuss the issue of measCycleSCell in direct SCell activation condition. After discussion the following conclusions are provided:
Proposal 1: when discussing the replacement of measCycleSCell, the principle “if the target cell has been measured less than 160ms before the activation command, then no additional time for AGC is needed” should not be changed.
Observation 1: option 1 is to replace measCycleSCell with correct sample interval, without changing the assumption that “if the target cell has been measured less than 160ms before the activation command, then no additional time for AGC is needed.
Observation 2: mathematically, option 4 is identical to option 1. The difference is that in option 1 sample interval is used while in option 4 measurement period is used.
Proposal 2: RAN4 to down select from option 1 and option 4 in RAN4#98-bis-e:
· Option 1: Replace condition on measCycleSCell with Tsample_interval defined as follows:
· If no DRX is configured or DRX cycle>320ms, Tsample_interval = Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Otherwise, Tsample_interval = 1.5  Max(MGRP, SMTC period, DRX cycle)  CSSFinter
· Option 4:
· TFirstSSB+ 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is equal to or smaller than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is equal to or smaller than 800ms.
· TFirstSSB_MAX + Trs + 5ms, if the SCell has been measured within measurement gap before activation and TSSB_measurement_period_inter, as specified in Table 9.3.5-1, is larger than 1280ms; or if the SCell has been measured without measurement gap before activation and T SSB_measurement_period_intra, as specified in Table 9.3.9-1, is larger than 800ms.
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