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Introduction
RAN4 has been discussing the aspect of the temporary RS for enabling more efficient activation mechanism for SCells. RAN1 and RAN4 has been discussing the issue and exchanged a number of LSs.
In this paper we take a short look at the agreements and status and give a short view on the aspect from network point of view.
Currently there is at least still one open aspect which RAN4 has not been able to agree on and provide RAN1 with an answer.

Discussion
The discussion started in RAN#98 with an incoming LS from RAN1. Based on the meeting discussion the first reply LS was sent to RAN1 in [2]. Additional discussions continued in RAN4#98bis and RAN4#99 where further agreements were made and LS’ed to RAN1 in [3] and [4].
A short summary of the RAN4 agreements is captured next

Summary of RAN4 agreements
In RAN4#98 it was agreed:
For a known SCell in FR1:
1) If MeasCycleSCell is equal to 160ms (or less):
· Temporary RS can be used for time/frequency tracking
· 1 burst (2-slot with four CSI-RSs resources) is required 
2) Otherwise:
· Temporary RS can be used for AGC
· 1 burst (2-slot with four CSI-RSs resources) is required
· Temporary RS can be used for time/frequency tracking
· 1 separate burst (2-slot with four CSI-RSs resources) is required in addition to the one burst required for AGC 
Additionally, RAN4 agreed that the RAN1 working assumption for temporary RS (i.e., reuse existing Rel-15/16 TRS structure) can provide reduction in maximum allowed activation delay at least for some cases as listed above.
These agreements are based on RAN1 working assumptions on temporary RS design as provided in the LS R1-2009798.
In RAN4#98bis it was agreed:
If the SCell being activated is unknown and belongs to FR1
· If the SCell is contiguous to an active serving cell in the same band (Intra-band continuous CA) it was agreed that one temporary RS bursts is required under assumption that the power difference between the SCell and the serving cell is ≤ 6dB
If the SCell to be 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, no matter whether the SCell to be activated is known or unknown, it was agreed that 1 burst is required (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 it was agreed that 1 burst is required (2-slot with four CSI-RSs resources (4 samples)).

In RAN4#99 it was agreed:
RAN4 agreed some further restrictions related to the scope of the WI clarifying the reply given to RAN1 in RAN4#98bis.
For a known SCell in FR1:
1) If MeasCycleSCell is larger than 160ms (in addition to agreements in RAN4#98):
· 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
· minimum gap length is FFS
For the unknown SCell in FR1:
1) Based on the RAN1 working assumptions on temporary RS design provided in the LS R1-2009798 the following scenarios are not considered target scenarios for temporary RS based SCell activation latency optimization:
a. SCell to be activated is non-contiguous to an active serving cell in the same band
b. SCell to be activated and active serving cell are in the different band
For the unknown SCell in FR2:
1) Based on the RAN1 working assumptions on temporary RS design provided in the LS R1-2009798 this scenario is not considered target scenario for temporary RS based SCell activation latency optimization.

Inter-RS Gap length and RS configuration
 In last meeting a few open items were listed in the WF [5] for further discussion, based on the current agreements.
Minimum gap length
One open aspect is related to when the SCell being activated is known and belongs to FR1. If the SCell measurement cycle is larger than 160ms, the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition. Two options were listed in last meeting:
· Option 1: 2 slots
· Option 2: 2ms
We do not have a strong view on this aspect except the shorter delay of course always will be beneficial for both user, UE and network. Besides this, it seems more reasonable to assume that it would be based on slots (not ms) accounting then the UE processing capability.
The minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots (Option 1).
Another open aspect in the agreed WF was that 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? Several options were listed:
· 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.
Here we have a stronger concern. Too many restrictions on the RS configuration makes it very difficult on network side to accommodate the configuration conditions. This may then have direct negative impact on when the feature can be used in the field. 
As the network has to account all UEs in the cell both related to CSI-RS for other purposes and RS needed for this temporary allocation, if there a strict conditions related to the RS allocations it becomes much more complex for network to ensure such specific and inflexible RS allocations. Having a UE capability does not seem favourable either as it adds even more complexity to networks side and does not actually address the allocation restrictions. Hence, network must handle two types of UE, distinguishing the RS configurations while still some UEs cannot be handled.
Option 1: These RSs are not required to be transmitted in the same slot.
Conclusion
RAN4 has been discussing the aspect of the temporary RS for enabling more efficient activation mechanism for SCells for a number of meetings. In this paper we looked at the issue of inter-RS gap length and RS configuration which was left FFS in last meeting.
1. The minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots (Option 1).
1. Option 1: These RSs are not required to be transmitted in the same slot.

References
[1] [bookmark: _Ref431017336]RP-202658, Revised WID on NR and MR-DC measurement gap enhancements, Intel Corporation, MediaTek Inc. 
[2] R4-2104067, Reply LS on temporary RS for efficient SCell activation in NR CA, Huawei
[3] R4-2104067, Reply LS on temporary RS for efficient SCell activation in NR CA, Huawei, HiSilicon
[4] R4-2108364, Reply LS on temporary RS for efficient SCell activation in NR CA, Huawei, HiSilicon
[5] R4-2108363, WF on R17 Multi-RAT Dual-Connectivity enhancements, Huawei, HiSilicon


