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1. Introduction
During RAN1 Rel-17 Further Multi-RATRadio Dual-Connectivity enhancements WI discussion, a LS regarding temporary RS for efficient SCell activation in NR CA was sent to RAN4. RAN4 has discussed the LS for two meetings and two LS reply [1],[2] were sent to RAN1. There are a few open issues for further investigation. In this contribution, we provide our further considerations on these left issues.   
2. Discussion
At RAN4 98 bis-e meeting, discussions on temporary RS for efficient SCell activation has been triggered by RAN1 LS and the following agreements were achieved [3]:
Agreement:

· SCell being activated is unknown and belongs to FR1
· When SCell is contiguous to an active serving cell in the same band (Intra-band continuous CA)
· UE can perform AGC adjustment based on temporary RS; 
· One temporary RS burst with only “2-slot with four CSI-RSs resources (4 samples)” is required when the power difference in serving cell and to be activated Scell is smaller than or equal to 6dB.

· No cell detection provided the conditions specified for intra-band contiguous CA case in TS38.133 section 8.3.2 are satisfied;
· UE can perform time-frequency tracking based on temporary RS
· One temporary RS burst with only “2-slot with four CSI-RSs resources (4 samples)” is required.

· SCell being activated belongs to FR2
· If there is at least one active serving cell on that FR2 band and temporary RS for the target SCell is provided, how many temporary RS bursts are required for time/ frequency tracking?
· 1 burst is required (only 2-slot with four CSI-RSs resources (4 samples))
· If there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE, how many temporary RS bursts are required for time/ frequency tracking?
· 1 burst is required (2-slot with four CSI-RSs resources (4 samples))
· SCell being activated belongs to FR2
· If the SCell being activated is unknown and there is no active serving cell on that FR2 band, 
· Temporary RS can not be used for AGC
· No conclusion on whether to consider the case for temporary RS based time/frequency tracking to enhance SCell activation latency.
Besides these agreements, the following items need further study. 

· SCell being activated is known and belongs to FR1 and if SCell measurement cycle is larger than 160ms
· Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed
· The minimum gap length is 
· -Option 1: 2 slots

· -Option 2: 2 ms

To our understanding, the gap is accounting for the time where the UE applies the result of AGC. This process could be very quick and we think 2 slots are sufficient for AGP applying and we have the following proposal. 
Proposal 1: For the scenario where SCell being activated is known and belongs to FR1 and if SCell measurement cycle is larger than 160ms, the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed and 2 slots are sufficient.
· 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
For this scenario, it was already concluded that a UE should perform AGC adjustment based on SSB rather than temporary RS and one temporary RS burst can be used to perform time-frequency tracking based on temporary RS. From the reduction of activation delay point of view, there are still some benefits to use one RS burst to perform T/F tracking since the UE does not need wait for the next SSB opportunity to perform T/F tracking. However the delay caused by the SSB based AGC cannot be reduced anyway. Hence the benefit is relative limited. 

Proposal 2: There are benefits when using temporary RS for time-frequency tracking after SSB based AGC for the FR1 unkown Scell activation of intra-band non-contiguous CA scenario, however the benefit is limited and we prefer option 1 for this scenario. 
· SCell being activated is unknown and belongs to FR1
· 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
This scenario is quite similar to that of intra-band non-contiguous CA one and we have similar view on this scenario and have the following proposal:
Proposal 3: There are benefits when using temporary RS for time-frequency tracking after SSB based AGC for the FR1 unkown Scell activation of inter band CA scenario, however the benefit is limited and we prefer option 1 for this scenario. 

The other scenario where no agreements were achieved is the following:

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(Intel, Huawei, Qualcomm, MTK):
· These RSs are not required to be transmitted in the same slot

· Option 2 (Apple):
· - These RSs are required to be transmitted in the same slot

· Option 3 (new compromised option): 
· 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.

To our understanding the fundamental motivation of the temporary RS is to reduce the activation delay hence any limitation on the flexibility of the time domain location configuration of the temporary RS may counteract the benefit of introducing temporary RS hence we prefer option 1.   
Proposal 4: using option 1 for the above scenario, i.e., when another RS and/or SSB (burst) is transmitted on the other activated serving cell, these RSs are not required to be transmitted in the same slot.
3. Conclusion
In this contribution, we provide our further views on using temporary RS for Scell activation and have the following proposals:
Proposal 1: For the scenario where SCell being activated is known and belongs to FR1 and if SCell measurement cycle is larger than 160ms, the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is needed and 2 slots are sufficient.
Proposal 2: There are benefits when using temporary RS for time-frequency tracking after SSB based AGC for the FR1 unkown Scell activation of intra-band non-contiguous CA scenario, however the benefit is limited and we prefer option 1 for this scenario. 

Proposal 3: There are benefits when using temporary RS for time-frequency tracking after SSB based AGC for the FR1 unkown Scell activation of inter band CA scenario, however the benefit is limited and we prefer option 1 for this scenario. 
Proposal 4: using option 1 for the above scenario, i.e., when another RS and/or SSB (burst) is transmitted on the other activated serving cell, these RSs are not required to be transmitted in the same slot.
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