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1 Introduction
RAN#86 approved a DSS WI for Release 17 with the following objective [1]:

	1. Support efficient activation/de-activation mechanism for one SCG and SCells 

· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]

· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]

· This objective applies to FR1 and FR2

2. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]

· support scenarios which are not addressed in Rel-16 NR mobility WI




This document provides Nokia’s views on Efficient Scell activation mechanism, which has been already discussed extensively in R16 together with Scell dormancy, but was deprioritized by plenary contrary to Scell dormancy. 
2 On introduction of new SCell activation procedure using temporary RS 

2.1 LS from RAN4

	Regarding the first question:

1.
RAN1 is interested to know if considerable reduction in maximum allowed activation delay requirements (specified in subclause 8.3.2 of 38.133) is possible within Rel16 timeframe if additional reference signals (e.g. aperiodic TRS, short-interval CSI-RS configuration) are provided to the UE immediately following the SCell activation command. 

RAN4 discussed question 1 and concluded that depending on the RS design, RAN4 expects that a considerable reduction in the SCell activation delay is possible if additional reference signals are provided to the UE immediately following the SCell activation command.

Regarding the second question:

2.
According to RAN4 specifications, the maximum allowed activation delay for CA is much larger than BWP switching delays provided in [R1-1803602]. RAN1 would be interested to know the RAN4 considerations that lead to the different requirements for BWP and CA cases. For example, for intra-band CA are there any conditions where maximum allowed SCell activation delay can be comparable with BWP switching times?

The current SCell activation delay requirements are based on LTE requirements updated to NR design. Additionally, BWP switching and SCell activation have different triggering mechanisms (DCI vs MAC-CE) and ending point (no CSI reporting vs valid CSI reporting). When changing active BWP within the bandwidth of the same cell, control loops (AFC/ATC/AGC) are already tuned, whereas this is not the case when activating an SCell. The shortest SCell activation delay is for FR2 intra-band when the UE is not provided with any SMTC for the target SCell. For this case, the activation delay is D = THARQ + 3ms + TCSI_Reporting.




In R16, RAN1 sent to RAN4 LS [3] regarding the feasibility of faster Scell activation. Based on the reply from RAN4 [2] (first question), it seems that shorting of activation time is possible, subject to RS design. Therefore, we think using aperiodic TRS for synchronisation would be a way forward, because TRS has been designed for, and UEs implemented synchronisation based on TRS.
Proposal 1: Adopt aperiodic TRS in two consecutive slots as synchronization RS during R17 fast SCell activation procedure.     
2.2 Details of R17 SCell activation procedure
In RAN1 #98 the following conclusion [4] has been reached and in RAN1#99 no further progress was achieved due topic de-prioritization since. 
	Study further the following two options and aim to conclude in RAN1#98bis :

· Option 1:

· NW can send activation command MAC CE and also independently use existing signalling to trigger aperiodic/semi-persistent CSI-RS when sending the activation command  

· Request RAN4 to consider specifying additional (tighter) maximum allowed activation delay requirements for following case

· UE receives activation command MAC CE for SCell activation and also aperiodic/semi-persistent CSI-RS for the SCell ’at the same time’ as the activation command 

· FFS: ’at the same time’, i.e., exact timing between activation command and RS trigger

· FFS: if separate requirement based on specific RS configuration

· Option 2 - Support enhancement for triggering a specific CSI measurement/reporting configuration during MAC-CE based SCell activation

· CSI measurement/reporting is based on Rel-15/16 RS(s)

· FFS RS will be A-TRS, SP CSI-RS, aperiodic CSI-RS, SP TRS, etc.

· FFS between following candidates for enhanced triggering

· Implicit (i.e., SCell activation command reception implies specific RS is triggered like in LTE)

· Separate MAC CE linked to activation MAC CE

· Enhanced activation command MAC CE

· Other candidates not precluded
Note: companies (especially those interested in option 2) should bring ‘full proposals’ covering all design aspects for the next meeting.




The issue of above Option 1 is that at the moment MAC-CE can only trigger semi-persistent CSI-RS or select subset of trigger states for aperiodic CSI report:

· SP CSI-RS/CSI-IM Resource Set Activation/Deactivation MAC CE;
· Aperiodic CSI Trigger State Subselection MAC CE;

Non of legacy MAC-CEs is applicable for triggering Aperiodic TRS for the purpose of SCell synchronization. Furthermore, support of SP CSI-RS by chipsets is not available. Therefore, we think that one of these MAC-CEs could be re-interpreted or new MAC-CE introduced for trigger of A-TRS together with MAC-CE activating Scells. Since WID on the fast Scell algorithm is starting, lack of time for proper design of Option2 cannot be argued anymore. And Option 2 is clearly more efficient, since single MAC-CE command activates Scell and triggers A-TRS.
Proposal 2: For the purpose of triggering A-TRS with a SCell-activation command, define a new MAC-CE command (Option 2). 
Moreover, as seen in the Option 2, the CSI framework of R15/R16 could be reused, upon activation, and synchronization based on single port TRS, UE may be able to measure CSI as per configured P-CSI-RS and/or based on separate trigger of A-CSI-RS either from the activated Scell or from Pcell. 
Proposal 3: For acquisition of CSI after activation, reuse the existing R15/R16 framework.  
Further, aspect of the Scell activation is whether gNB knows TCI-state or SSB index with which it wants to activate the Scell. In FR2, gNB may assume that SPcell and Scell beam management is correlated. And gNB knows the correct TCI-state of the TRS to trigger. If Pcell and Scell are on different frequencies in FR1 or Pcell is FR1 and Scell is FR2, gNB may rely only on RRM measurement reports performed for the Scell, which may be beam specific, and gNB would know at least preferred SSB index for activation. In case of intra-band CA in FR1, beam management would be correlated between Pcell and Scell similarly to FR2. Therefore, in the rest of the contribution we assume that gNB has knowledge of TCI-state or SSB index with which it activates the Scell. But RAN1 could further study whether there are scenarios in which gNB may not have sufficient knowledge of TCI-state or SSB index with which it shall activate the Scell for a UE.
Observation 1: In the rest of the contribution we assume that gNB has knowledge of TCI-state or SSB index with which it activates the Scell. 
Proposal 4: RAN1 to further study scenarios, if any, in which gNB knowledge of TCI-state or SSB index for a Scell activation may not be clear enough, such as inter-band CA.

2.2.1 A design details for the case when gNB knows TCI-state or SSB index
For the triggering purpose, a trigger list (similar to CSI-AperiodicTriggerStateList) could be configured. In the triggering MAC-CE a gNB shall indicate RS (form the trigger list) to be used for SCell activation, these could be SSB or CSI-RS; 

· NZP-CSI-RS (TRS) to be triggered with an offset counted from slot of MAC-CE HARQ-ACK

· SSB of an index. 
With triggering MAC-CE no CSI report would be triggered as argued above. This is shown in Figure 1 and Figure 2, where a MAC-CE is sent in a PDSCH, the MAC-CE is activating SCell and triggering synchronization based on Aperiodic TRS (Figure 1) or synchronisation based on the earliest SSB (Figure 2). Both of these can be configured in a trigger list. In cases where triggered TRS would be colliding with SSB burst, a gNB may trigger SSB-based SCell activation instead of TRS based. 
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Figure 1 SCell activation with TRS
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Figure 2 SCell activation with earliest SSB
Proposal 5: When R17 SCell activation command in MAC-CE for a SCell is received 

· MAC-CE also indicates one state from preconfigured list of TRS trigger states for first active BWP of the SCell
Note: No CSI report is triggered with MAC-CE 
3 Conclusions

In this contribution, we discussed potential solutions to reduce SCell activation delay. Based on the discussion, we made the following proposals:

Proposal 1: Adopt aperiodic TRS in two consecutive slots as synchronization RS during R17 fast SCell activation procedure.   
Proposal 2: For the purpose of triggering A-TRS with a SCell-activation command, define a new MAC-CE command (Option 2). 
Proposal 3: For acquisition of CSI after activation, reuse the existing R15/R16 framework.  
Observation 1: In the rest of the contribution we assume that gNB has knowledge of TCI-state or SSB index with which it activates the Scell. 
Proposal 4: RAN1 to further study scenarios, if any, in which gNB knowledge of TCI-state or SSB index for a Scell activation may not be clear enough, such as inter-band CA.

Proposal 5: When R17 SCell activation command in MAC-CE for a SCell is received 

· MAC-CE also indicates one state from preconfigured list of TRS trigger states for first active BWP of the SCell
· Note: No CSI report is triggered with MAC-CE 
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