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1. Introduction
In RAN4#98-bis-e temporary RS for efficient SCell activation in NR CA was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. Although RAN4 has sent another LS to RAN1 in [2], there are still some remaining issues. In this contribution we will further discuss the remaining issues and the new information from RAN1.
2. Discussion
The first issue is on the scenario where SCell being activated is known and belongs to FR1 and If SCell measurement cycle is larger than 160ms:
1. Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed to account for UE AGC application time delay. The minimum gap length is,
0. Option 1: 2 slots
0. Option 2: 2 ms
Technically, gap length depends on how often the AGC level is updated. Different UE implementation would result in different gap length. In some implementation the loop is maintained regularly in slot level. However, in other implementation the loop is maintained regularly in absolute time. On the hand, the fundamental idea of using temporary RS for SCell activation is to reduce latency. Compared with SMTC based SCell activation, using temporary RS can shorten the latency by dozens of milliseconds, especially when long SMTC periodicity is configured. With this enhancement the SCell activation delay would become less than 10ms, which is even shorter than LTE requirements. Note that in LTE 24ms SCell activation delay is acceptable mostly. Even for high speed scenario, RAN4 has discussed whether the SCell activation delay requirement needs to be enhanced and confirmed that such enhancement is not necessary. Having this information in mind, we believe it is unnecessary to further reduce the gap from 2ms to 2 slots. The gain would be quite limited, i.e. 1.5ms for 60kHz and even the same for 15kHz. 
[bookmark: _Ref71660111]Observation 1: there is no big difference between 2 slots and 2 ms for the gap. Even with 2ms gap, using temporary RS can still significantly reduce the SCell activation delay, e.g. to less than 10ms, which should be acceptable according to experience in existing LTE network even under high speed scenario.
Furthermore, RAN4 RRM requirements are usually defined based on the worst case. Since 2ms gap implementation won’t jeopardize the gain of using temporary RS. To allow all kinds of implementations can benefit from the feature, we propose to allow 2ms gap.
[bookmark: _Ref71660078]Proposal 1: Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed to account for UE AGC application time delay is 2ms.
Another issue is for the unknown case:
· SCell being activated is unknown and belongs to FR1
· when SCell is non-contiguous to an active serving cell in the same band (Intra-band non-continuous CA), whether temporary RS can be used for AGC and/or time frequency tracking?
· Option1: it is not a target scenario for temporary RS based SCell activation latency optimization.
· Option 2: temporary RS can be used for time frequency tracking only
· When SCell to be activated and active serving cell are in the different band (Inter-band CA), whether temporary RS can be used for AGC and/or time frequency tracking?
· Option1: it is not a target scenario for temporary RS based SCell activation latency optimization.
· Option 2: temporary RS can be used for time frequency tracking only
We continue supporting option 1. For unknown case network may have to blinding configure and transmit the temporary RS many times since some UE finish cell searching in 1 shot while some other UE may need up to 3 SMTC if the condition is poor. On the other hand, since cell search is needed, it will take dozens (even hundreds) of milliseconds before T/F tracking. The gain would be quite limited.
[bookmark: _Ref71660086]Proposal 2: RAN4 confirms that unknown case is not a target scenario for temporary RS based SCell activation latency optimization.
Another issue is on question 2:
SCell being activated is known and belongs to FR1, if SCell measurement cycle is larger than 160ms, whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
Based on the legacy requirement assumption, UE expects another RS and/or SSB (burst) is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA
· Option 1: These RSs are not required to be transmitted in the same slot
· Option 2: These RSs are required to be transmitted in the same slot
· Option 3: UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.
In short, logically, it doesn’t make sense to apply different assumption in SMTC based SCell activation and T-RS based SCell activation from this aspect. We propose option 2 and we can compromise to option 3.
[bookmark: _Ref71660090]Proposal 3: in RAN4 requirements it is assumed that UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.
3. Conclusion
In this contribution, we provide further discussion on temporary RS for efficient SCell activation in NR CA. After discussion the following conclusions are provided:
Proposal 1: Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed to account for UE AGC application time delay is 2ms.
Proposal 2: RAN4 confirms that unknown case is not a target scenario for temporary RS based SCell activation latency optimization.
Observation 1: there is no big difference between 2 slots and 2 ms for the gap. Even with 2ms gap, using temporary RS can still significantly reduce the SCell activation delay, e.g. to less than 10ms, which should be acceptable according to experience in existing LTE network even under high speed scenario.
Proposal 3: in RAN4 requirements it is assumed that UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.
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