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Introduction
The NR SCell activation delay has been discussed in the past several RAN4 meetings. In RAN4 #86bis meeting, Requirement on NR SCell activation delay was agreed in way forward on SCell activation delay [1]. However, t has still some open issues for the requirement. In this contribution, we will provide our view on this delay requirement.

Discussion
In the Melbourne meeting, RAN4 has agreed the requirement on NR SCell activation delay as below: 
	· In addition to agreements in RAN4#86 on Tactivation_time, the UE will also need time to decode the MAC-CE message. 
· Companies to investigate how much time is needed for MAC-CE message decode. 
· SSB based activation delay requirement Tactivation_time in FR1
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells
· The exact value of N1 and N2 are TBD
· It is FFS that the parameter value of N1 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· [2] SMTC periods for known cell provided that PSS/SSS detection and PBCH decoding are not needed
· [4] SMTC period for known cell provided that PBCH decoding is needed
· [5] SMTC period for unknown cell provided that PSS/SSS detection and PBCH decoding are needed
· SSB based activation delay requirement Tactivation_time in FR2
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N3 SMTC periods for known and N4 SMTC periods for unknown cells
· The exact value of N3 and N4 are TBD
· It is FFS that the parameter value of N3 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· Rx beam sweeping should be considered for PSS/SSS detection and measurement for FR2 for both known and unknown cell
· The corresponding delay is FFS




In the way forward [1], Further study SSB based activation delay for SCell is consisted of these parts: MAC-CE message decode time, RF warm up excluding AGC settling, AGC settling, and PSS/SSS and SSB index acquiring.
• RF warm up excluding AGC settling: TBD
In SCell activation requirements, it is defined that “The PSCell interruption specified in section 8.2 shall not occur before slot n+[THARQ] and not occur after the timing as defined in section TBD of [3] (timing for secondary Cell activation/deactivation).“ In our view, when UE requires interruptions, RF warm up time should happen once the HARQ feedback has been transmitted to the network – i.e. after the interrupt. RF warm has been included in the overall SCell activation delay in LTE and could continue to be so also in NR. RF warm up is assumed to very short.

• AGC settling: N3 SMTC periods for known and N4 SMTC periods for unknown cells
• The exact value of N3 and N4 are TBD
• It is FFS that the parameter value of N3 shall depend on the SCell measurement cycle in use prior to the SCell activation
Concerning AGC settling time we assume that if it is known SCell the UE has already measured the SCell rather recently and should therefore have a good estimate of the SCell condition. Therefore, there should not be a need for additional SMTC round/delay for AGC for known SCell.
If it is unknown SCell, it could be some time since the measured the SCell. However, the SCell is measured according to the deactivated SCell measurement requirements and UE should have well up to date information. However, it may be that the UE have lost this information if it is long time since the SCell was reported and to account the possible loss some additional time should be allowed for AGC when an unknown SCell is activated.

• PSS/SSS and SSB index acquiring: 
• [2] SMTC periods for known cell provided that PSS/SSS detection and PBCH decoding are not needed
• [4] SMTC period for known cell provided that PBCH decoding is needed
• [5] SMTC period for unknown cell provided that PSS/SSS detection and PBCH decoding are needed

Known cell is already detected, measured and reported, so there should be no need to read PSS/SSS or PBCH for known cell. But in case if the known cell was reported without Index and the UE may not have enough frame timing information when the SCell is being activated, UE could be allowed an additional delay for MIB reading if UE has no Index information of the SCell.
Based on this discussion, for known SCell, we think 1 SSB should be enough for known SCell to perform final time and frequency fine tuning upon activation, and conditionally 1 extra SSB if MIB reading is needed. Known SCell is per definition already detected, measured and reported, and as side conditions are usually good (-3dB), 1 SSB should be enough for SCell activation delay.
For unknown SCell, cell detection is needed. Here it seems reasonable to re-use cell detection requirements in 9.2.5.1 for Intra-frequency cell identification. An open issue is whether Index reading and/or PBCH reading is needed for SCell activation. As defined in 9.2.5.1, 5 or 6 SSBs for normal cell detection, SCell activation delay for unknown cell could be 5 or 6 SSBs if the cell can be detected on the first attempt.
SCell activation delay for known cell could be 1 SSB
SCell activation delay for known cell with MIB reading could be 2 SSBs
SCell activation delay for unknown cell could be [5 or 6] SSBs for FR1 and [5 or 6] * N1 SSBs for FR2

Proposals are included in our CR [5]. 
Conclusion
In this contribution we have discussed NR SCell activation delay requirement. We have made the following proposal for FR2:
1. SCell activation delay for known cell could be 1 SSB
SCell activation delay for known cell with MIB reading could be 2 SSBs
SCell activation delay for unknown cell could be [5 or 6] SSBs for FR1 and [5 or 6] * N1 SSBs for FR2
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