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Introduction
RAN#86 approved a Further Multi-RAT Dual-Connectivity enhancements 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



Furthermore, in RAN#89, the following was the outcome on adding Dormancy aspects to the WID
	handled in email discussion [89E][30][R17_MRDC_scope]
	no consensus on the Proposal around “Long Periodicity P-SRS for dormant BWP”



Therefore, it is clear that there is no consensus to support additional objective in this Work Item.
With respect to highlighted objective, the following agreements were made in last meeting
	Working Assumption:
At least for the case of known cell, temporary RS is supported to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2:
·         The temporary RS should provide at least the functionalities of AGC settling and time/frequency tracking during SCell activation procedure.
·         FFS potential functionalities of CSI measurement/acquisition and cell search
Agreements:
TRS is selected as temporary RS for Scell activation
·         If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
·         The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.

Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
·         FFS timeline values m which may need coordination with RAN4.
·         FFS If the triggered temporary RS can be associated with a BWP, then the measurement above is independent of the activation state of the BWP.
Agreements:
Companies are encouraged to provide design details of temporary RS next meeting, at least including:
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to S5.1.6.1.1 of TS 38.214), or any modification
· QCL information, if any
· Triggering command: DCI format/fields or MAC-CE fields
· Triggering timeline/scheduling offset



On introduction of new SCell activation procedure using temporary RS 
On TRS structure
When it comes to 
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to 5.1.6.1.1 of TS 38.214), or any modification

we strongly prefer to reuse TRS structure from 5.1.6.1.1 of TS 38.214, i.e. TRS should be 4 symbols apart and in one or two consecutive slots. The benefit is low specification overhead and TRS with 52RB and 4 symbol separation should be fully sufficient for time and frequency synchronization purposes.
On triggering mechanism MAC-CE vs DCI 
In this section we compare the pros and cons of MAC-CE vs DCI.
Table 1 MAC-CE and DCI comparison
	Field Names
	MAC-CE
	DCI

	Pros
	· Relatively easy to add fields or define new MAC CE as compared to DCI.
· No upper bound for number of information bits.
· HARQ gain in MAC-CE.
· Can be transmitted on any active cell.
	· No need to decode and interpret the TB, just get the DCI 
· No issue from L2 point of view if the DCI is used for Scell Activation and Deactivation
· Would not be able to indicate TCI state per SCell. This would require extra fields to be defined. No space in current Dormancy DCIs.
· Slightly better latency (around 1ms less delay) performance.

	Cons
	· In case of ACK failure retransmission would be triggered leading to slightly higher latency.
	· Increased computation complexity for interpreting the DCI information.
· Number of information bits are limited by the structure of the DCI format.
· DCI needs to be configured to be decoded on specific cell(s). Restrictions on Activation.
· UE can monitor maximum (3 scrambled C-RNTI and 1 other) DCI formats over all slots.

	Design 
Criteria
	gNB shall be able to configure or indicate which activation mechanism it uses (Dynamically or RRC configured) for a UE.



To conclude, DCI based activation, e.g. based on dormancy activation command, could be simple. However, the biggest challenge is to provide A-TRS trigger with correct QCL per each cell. From this point of view, MAC-CE is much more flexible and future proof. Therefore, we suggest.
Proposal-1: Adopt MAC-CE based Scell activation
  
 Design details for MAC-CE-based activation of known cell
For the triggering purpose, a trigger list (similar to CSI-AperiodicTriggerStateList) including A-TRS/SSB resource and CSI report with reportQuantity set to 'none', could be configured. 
In the Scell activation MAC-CE a gNB shall indicate A-TRS (form the trigger list) to be used for SCell activation, these could be SSB or CSI-RS; 
· A-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, i.e. reportQuantity set to 'none'. 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. 

[image: ]
Figure 1 SCell activation with TRS
[image: ]
Figure 2 SCell activation with earliest SSB

Proposal-2: When R17 SCell activation command in MAC-CE for a SCell is received 
· [bookmark: _GoBack]Same or other MAC-CE in the same PDSCH indicates one state from preconfigured list of CSI trigger states for the first-active-BWP of each Scell
· TCI-state associated with the triggered TRS is activated

Other aspects
Moreover, as seen in the Figure 1 and Figure 2, the CSI framework of R15/R16 could be reused, upon activation, and synchronization based on single port A-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.  
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 MAC-CE based Scell activation
Proposal-2: When R17 SCell activation command in MAC-CE for a SCell is received 
· Same or other MAC-CE in the same PDSCH indicates one state from preconfigured list of CSI trigger states for the first-active-BWP of each Scell
· TCI-state associated with the triggered TRS is activated
Proposal-3: For acquisition of CSI after activation, reuse the existing R15/R16 framework.  
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