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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 and a LS reply [1] was sent to RAN1. There are a few open issues for further investigation. In this contribution, we provide our considerations on these left issues.   
2. Discussion
At RAN4 98e meeting, discussions on temporary RS for efficient SCell activation has been triggered by RAN1 LS and the following agreements were achieved [2]:
Agreement:
· SCell being activated is known and belongs to FR1
· If SCell measurement cycle is equal to or smaller than 160ms
· temporary RS can be used for time/frequency tracking
· 1 burst (2-slot with four CSI-RS resources) is required based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798.
· If SCell measurement cycle is larger than 160ms
· temporary RS can be used for AGC
· 1 burst (2-slot with four CSI-RS resources) is required
· temporary RS can be used for time/frequency tracking
· 1 separate burst (2-slot with four CSI-RS resources) is required in addition to the one burst required for AGC
· The agreements above apply based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798.
· FFS: whether minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is considered to account for UE AGC application time delay
· The minimum gap length is FFS
Besides these agreements, the following issues need further study. 

· SCell being activated is unknown and belongs to FR1
· whether temporary RS can be used for time/frequency tracking? Or under which condition it can be used ?
· When temporary TRS is configured?
· If it is feasible, how many temporary RS bursts are required?
· Whether temporary RS can be used for AGC? Or under which condition it can be used?
To our understanding, for unknown cell, firstly cell detection procedure should be carried out based on SSB, after acquisition the coarse timing a UE can detect temporary and obtain further information from temporary RS. Hence the temporary RS can be used for fine time/frequency tracking and one RS instance is sufficient for this purpose. 
For the AGC tracking, a few options were listed in [2]. To our understanding, the temporary RS can be used for AGC after coarse timing based on SSB is obtained. However the question is under this scenario, whether there is still noticeable gain by using temporary RS and the corresponding necessity to use temporary RS needs investigation.
Proposal 1: For the scenario where SCell being activated is unknown and belongs to FR1, after acquisition the coarse timing based on SSB, temporary RS can be used for either time/frequency tracking and AGC. However the necessity to use temporary RS for AGC is low.

When the Scell being activated belongs to FR2, the following scenario were identified for FFS based on [2],

· SCell being activated belongs to FR2
· If there is at least one active serving cell on that FR2 band and temporary RS is provided, temporary RS can be used for time/ frequency tracking
· Option 1: 1 burst (2-slot with four CSI-RSs resources) is required
· Option 2: 2 bursts are required
· If target SCell is known to UE and no active serving cell on that FR2 band, temporary RS can be used for fine timing tracking
· Option 1: 1 burst (2-slot with four CSI-RSs resources) is required
· Option 2: 2 bursts are required
After previous meeting discussion the consensus is that temporary RS can be used for time/ frequency tracking for aforementioned two scenarios. Regarding option 1 and 2 for above two scenarios, at Rel-15 one SSB is used for the time/frequency tracking. Based on this observation, we think option 1 provides similar potential as one burst SSB to be used by UE to extract time/frequency tracking information. 
Proposal 2: For SCell being activated belongs to FR2, 1 burst is sufficient to be used for time/frequency tracking for two cases listed above.  

The final case for FR2 scenario from [2] is below:
· SCell being activated belongs to FR2
· If the SCell being activated is unknown and there is no active serving cell on that FR2 band, 
· FFS: whether temporary RS can be used for AGC? Or under which condition it can be used?
· If it is feasible, how many temporary RS bursts are required?
· FFS: whether temporary RS can be used for time/ frequency tracking? Or under which condition it can be used?
· If it is feasible, how many temporary RS bursts are required?
The above scenario is the hardest scenario and requires almost all related actions such as cell detection/AGC adjustment for SCell activation. For the first question, whether temporary RS can be used for AGC, we think temporary RS is not helpful to assist UE to obtain coarse timing. On the other hand after a UE gets coarse timing, the temporary RS can be used for AGC adjustment however the benefit to use temporary RS at this stage is very limited hence we do not think temporary RS is suitable for AGC adjustment under this scenario. For the time/frequency tracking, it is possible when several conditions are satisfied such as QCL information however the key issue is still whether there is any gain by using temporary RS under this scenario. 
Proposal 3: For the case when SCell being activated belongs to FR2 and SCell being activated is unknown and there is no active serving cell on that FR2 band, a few pre-conditions need be satisfied if using temporary RS for AGC adjustments and time/frequency tracking. These pre-conditions will make this temporary RS based mechanism hard to work and the benefit of this mechanism needs be addressed as well.  
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 unknown and belongs to FR1, after acquisition the coarse timing based on SSB, temporary RS can be used for either time/frequency tracking and AGC. However the necessity to use temporary RS for AGC is low .

Proposal 2: For SCell being activated belongs to FR2, 1 burst is sufficient to be used for time/frequency tracking for two cases listed above.  

Proposal 3: For the case when SCell being activated belongs to FR2 and SCell being activated is unknown and there is no active serving cell on that FR2 band, a few pre-conditions need be satisfied if using temporary RS for AGC adjustments and time/frequency tracking. These pre-conditions will make this temporary RS based mechanism hard to work and the benefit of this mechanism needs be addressed as well.  
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