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1. Introduction

The latest agreements on SCell activation delay were captured in [1], which was approved in last RAN4 #86bis. However there are still some open issues left on this topic. In this contribution we further discuss the open issues. After discussion some proposals are provided.
2. Discussion
Agreements in [1] can be split into two parts, respectively for definition of “known” and “unknown” and SCell activation delay.
Regarding the definition of “known” and “unknown”, the agreement is:
	· SCell is known if it has been meeting the following conditions: 
· During the period equal to max([5] measCycleSCell,  [5] DRX cycles) before the reception of the SCell activation command: 
· the UE has sent a valid measurement report, 
· the SCell being activated is indicated as a synchronous cell or the UE has already decoded MIB of the target Scell
· the SCell being activated remains detectable according to the cell identification conditions specified in section [TBD], 
· the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section [TBD].
· When the cell is known, it is FFS on the conditions for the scenario where MIB detection is needed and the scenario where MIB detection is not needed
· For FR2 case, Rx beam sweeping is needed regardless the activated SCell is known or unknown


The definition was also reflected in the endorsed CR [2]. In general the condition is OK. However, we think the condition of a known cell in the endorsed CR is not clear enough. For instance, one of the conditions is that “the UE has already decoded MIB of the target SCell”. Actually network may not always have such knowledge if UE has already decoded MIB or not. One case could be that the SCell being activated belongs to FR2 and UE has sent measurement report with SSB index recently. In this case network can assume UE has already done the MIB reading (UE has to decode MIB to acquire SSB index in FR2). Otherwise network may by default assume UE needs some more time to do this. Therefore, we propose to add a NOTE to clarify the condition “the UE has already decoded MIB of the target SCell”. A proposed wording can be:

NOTE: UE is assumed to have already decoded MIB of the target SCell as long as the following conditions are met:

· The SCell being activated belongs to FR2 and UE has sent a measurement report with SSB index during the last [TBD] seconds.
Proposal 1: RAN4 needs to clarify under what condition UE can be assumed to have already decoded MIB of the target SCell.
As for SCell activation delay, here we also duplicate the agreements for information:

	· 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


Here we focus on SCell in FR1. The following issues need to be addressed:
1) MAC-CE message decode time.
Actually this has been agreed in RAN1 #92:
	Agreements:

· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + (new + L2.

· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· (new>=0, FFS

· L2=500 usec refers to the MAC layer processing time


i.e. 500us. This is also reflected in timing adjustment delay, i.e. UE shall adjust the timing of its uplink transmission timing at time slot n+[6] for a timing advance command received in time slot n. UE has 5 slots for MAC CE processing. 5 slots corresponds to 625us when SCS = 120 kHz. Considering the maximum timing advance is about 250us and maximum NTA_offset is 20us. The processing time for MAC CE shall be less than 400us, otherwise it will not be able to meet timing adjustment delay requirement when the maximum TA command is used. Thus assuming 500us for MAC layer processing already leaves some margin for UE.
Note that RAN1 is now revisiting the timing adjustment delay and had a working assumption in RAN1 #92bis:

	Working assumption:

For a TA command in MAC-CE received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot n+k where k-1 is equal to ceil((duration of N1 + L2 + duration of N2 + TA_max)/slot_duration) and where

· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1

· N2 also refers to the value determined in control session with UE capability #1

· L2 refers to the MAC processing latency and is equal to 0.5 msec.

· TA_max is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the UL SCS

· Note: Spec captures the value k for different SCS

· UE is not expected that UL transmissions in the same slot shall apply different TA values.

· If this happens, it is up to UE’s implementation.

FFS: the reference SCS of slot n+k and the time duration of (k-1) slots when UL and DL have different SCSs.


If the working assumption is confirmed, MAC processing latency can still be assumed as 500us.
Proposal 2: 500us is needed for MAC CE message decode.
2) RF warm up excluding AGC settling

The proposed value for this part in legacy LTE was up to 1ms [3]. When we come to NR, it is proposed to reuse this 1ms as baseline (which should have already left considerable implementation margin), irrespective of the numerology being used.
Proposal 3: 1ms for RF warm up excluding AGC settling.

3) AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells

Similar with analysis in handover section, for a known cell we think UE can pick the AGC level with which UE did the last measurement. Thus no additional time is needed. For an unknown cell, up to 3 SSB periodicity can be expected for AGC adjustment. So far we don’t see any strong reason to link this N1 with the SCell measurement cycle in use prior to the SCell activation.
Proposal 4: for AGC settling, N1 = 0 and N2 = 3*SSB periodicity.
3. Conclusions
In this contribution we further discuss the SCell activation delay. After discussion the following conclusions are provided:
Proposal 1: RAN4 needs to clarify under what condition UE can be assumed to have already decoded MIB of the target SCell.
Proposal 2: 500us is needed for MAC CE message decode.
Proposal 3: 1ms for RF warm up excluding AGC settling.
Proposal 4: for AGC settling, N1 = 0 and N2 = 3*SSB periodicity.
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