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1 	Introduction
In the R15, SCell activation delay requirement is introduced and, in the R16/R17, some activation requirements are enhanced to accelerate the activation procedures. The delay requirement may be different according to the various conditions, e.g. frequency range, known/unknown cell and activating serving cell on the same band,…, etc. However, some of them, especially for unknown case, are still too long. So, in this WI, we will discuss how to further enhance the delay requirement of SCell activation.

2 Discussion
According to [1], the following issues will be discussed in section 2.1 and 2.2, respectively.

· Cell search & fine timing/frequency tracking
· L1-RSRP measurement

2.1 Cell search & fine timing/frequency tracking
According to existing NR spec, only SSB can be used for cell search. It consists of PSS, SSS and PBCH, and all of these reference signals are already defined in RAN1 spec. 
[bookmark: _Ref110948130]Observation 1: In current NR spec, only PSS/SSS signals in SSB can be used for cell search.
So, we can just reuse these reference signals to accelerate the cell search or tracking procedures for SCell activation. However, if network transmits an additional SSB to target UE, it may have impact to other UEs. For example, the target UE will follow network’s indication to receive the additional SSB, and also know such additional SSB will not be transmitted in the next 20 ms. However, for the other UE during initial access procedure, they do not have such information. So, they may detect that additional SSB in slot n but not in the slot n + 20 ms, slot n +40 ms ,…, and so on. As a result, the other UE may retune RF and switch to another frequency layer to search the other cell.
[bookmark: _Ref110948132]Observation 2: Additional SSBs may have impact to the UE which does not support R18 SCell activation delay reduction.
To avoid the impact to other/legacy UE, our thinking is that network can only transmit SSS to the target UE, i.e. no PSS and PBCH. For convenience, we call such RS “standalone SSS”. The reason why standalone SSS can avoid impact to the other UE is because, typically, a normal UE is supposed to search PSS first and then measure SSS after two OFDM symbols. So, if the PSS is not detected by the legacy UE the legacy UE may regard standalone SSS as an interference. On the other hand, for the UE supporting standalone SSS, the UE can follow network’s indication to receive standalone SSS to perform cell search, fine frequency tracking and L1-RSRP measurement for SCell activation delay reduction. 
[bookmark: _Ref110948136]Proposal 1: For cell search, fine frequency tracking and L1-RSRP measurement, standalone SSS (transmit SSS without PSS and PBCH) can be used to reduce the delay of SCell activation.

2.2 L1-RSRP measurement
In the activation delay of FR2 unknown SCell, UE takes a lot of time to perform L1-RSRP measurement to find a suitable UE Rx fine beam to establish link between UE and network. To accelerate SCell activation, three methods are provided.
· Standalone SSS (it has been discussed in section 2.1 and it will be skipped in this section)
· Contention based random access
· Reduction of scaling factor for FR2 beam sweeping (N)

Contention based random access
According to existing TS 38.133, delay is too long when the target SCell is unknown and is the first activating SCell in one band. To accelerate such SCell activation delay, one possibility is to use CBRA for the SCell. Following the similar logic as PSCell addition, the RACH resource can be pre-configured for certain SCells. In that case, UE may measure the SSBs for AGC tunning and cell search first and then transmit PRACH immediately to network based on previous L3 measurement on a suitable PRACH occasion. After four steps message transmission, the link will be established. Comparing with legacy SCell activation requirement, the procedures of TCI state indication, L1-RSRP measurement and reporting can be removed.  
[bookmark: _Ref110948138]Proposal 2: Contention based random access (CBRA) can be used to activate first unknown SCell in one band.

Reduction of scaling factor for FR2 beam sweeping (N)
As our discussion in the beginning of section 2.2, UE may take a lot of time to perform L1-RSRP measurement. One straightforward thinking is to reduce the scaling factor for FR2 beam sweeping (N), i.e. UE may use less time to complete the UE Rx beam selection. To our understanding, it may have something to do with the discussion in R18 NR FR2 multi-Rx chain DL reception. So, we are open to discuss how to proceed on this issue.
[bookmark: _Ref110948143]Observation 3: Scaling factor of FR2 beam sweeping in L1-RSRP measurement may be reduced and it has to do with R18 NR FR2 multi-Rx chain DL reception.

3 Summary
In this paper, the discussion of SCell activation delay reduction is provided. We have the following proposal:
Observation 1: In current NR spec, only PSS/SSS signals in SSB can be used for cell search.
Observation 2: Additional SSBs may have impact to the UE which does not support R18 SCell activation delay reduction.
Proposal 1: For cell search, fine frequency tracking and L1-RSRP measurement, standalone SSS (transmit SSS without PSS and PBCH) can be used to reduce the delay of SCell activation.
Proposal 2: Contention based random access (CBRA) can be used to activate first unknown SCell in one band.
[bookmark: _Hlk94866332]Observation 3: Scaling factor of FR2 beam sweeping in L1-RSRP measurement may be reduced and it has to do with R18 NR FR2 multi-Rx chain DL reception.
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