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1. [bookmark: _GoBack]Introduction
At the RAN#88-e meeting, the WID on further MR-DC enhancements was approved with following objectives [1]. 
	The objective of this work item is to specify enhancements to MR-DC related scenarios. At least the following topics should be considered in the work:
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



In this contribution, we discuss efficient activation/deactivation mechanism for SCells.

2. Discussion
2.1. Efficient activation/deactivation for SCells
According to the WID, the objective of the WI in RAN1 is to support efficient SCell activation/deactivation based on RAN1 leading mechanism. In Rel-16, the dormant BWP was introduced, and L1-based indication for the switching to/from the dormancy BWP was supported, i.e., the indication by DCI format 0_1/1_1/2_6. On the other hand, SCell activation/deactivation is still based on MAC CE indication or timer-based mechanism, as shown in Fig 1. The support of L1-based indication for SCell activation/deactivation would be beneficial in terms of latency. In addition, if the latency for SCell activation/deactivation is improved, NW can indicate SCell deactivation for shorter term when there is no traffic for the UE since the delay to resume the UE behaviour in SCell active state such as PDCCH monitoring becomes shorter. Thus, SCell activation/deactivation triggered by DCI should be supported. One discussion point is the SCell activation/deactivation by DCI is based on explicit manner and/or implicit manner. Another discussion point is what DCI field is used, i.e., new DCI field or existing DCI field.

Proposal 1: Support L1-based SCell activation/deactivation triggered by DCI.
· FFS: explicit indication and/or implicit indication
· FFS: new DCI field and/or existing DCI field
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Figure 1: Existing indication for SCell activation/deactivation/dormant

· Direction of switching SCell active/deactive/dormant
In Fig 1, there are four directions of switching from or to SCell active/deactive currently based on MAC CE indication, and it can be considered what are use cases for each direction. In the first case of switching from SCell active to SCell deactive, it would be beneficial for the UE which does not support dormant behaviour. In addition, even for UE supporting dormant behaviour, NW may directly indicate SCell deactivation considering some conditions, e.g., UE types and traffic. In the second case of switching from SCell dormant to SCell deactive, NW would indicate SCell deactivation when there is no traffic for the UE for a long term. In the third case of switching from SCell deactive to SCell active, it is natural indication when new traffic arrives in SCell deactive. On the other hand, in the forth case of switching from SCell deactive to SCell dormant, it might be unclear what is an use case. Thus, at least three directions of switching from SCell active to SCell deactive, from SCell dormant to SCell deactive and from SCell deactive to SCell active should be considered for L1-based SCell activation/deactivation.

Observation 1: At least three directions of switching from SCell active to SCell deactive, from SCell dormant to SCell deactive and from SCell deactive to SCell active should be considered for L1-based SCell activation/deactivation.

· The number of SCells for SCell activation/deactivation
It should be considered for which SCell(s) L1-based SCell activation/deactivation can be indicated. In the case of MAC CE based SCell activation/deactivation, one octet MAC CE can indicate up to 7 SCells, and four octets MAC CE can indicate up to 31 SCells. In the case of dormancy indication, DCI format 0_1/1_1/2_6 can indicate up to 5 SCell groups, and DCI format 1_1 without scheduling can indicate up to 15 SCells. Basically, the opportunity to indicate SCell activation/deactivation for each SCell would be common for a UE, e.g., based on traffic amount for the UE. Thus, it would be beneficial that SCell activation/deactivation can be indicated for the sufficient number of SCells, considering the trade-off between DCI size overhead and flexibility. It would be reasonable to consider the number of SCells for dormancy indication as a baseline, at least for an explicit indication method of L1-based SCell activation/deactivation.

Observation 2: It would be reasonable to consider the number of SCells for dormancy indication as a baseline, at least for an explicit indication method of L1-based SCell activation/deactivation.

· DCI format 2_6
DCI format 2_6 is monitored outside active time, and can indicate wakeup indication and dormancy indication. For SCell activation/deactivation, indication by DCI format 2_6 is beneficial since the opportunity to indicate wakeup indication would be similar as that to indicate SCell activation/deactivation. Thus, SCell activation/deactivation triggered by DCI format 2_6 should be considered
Proposal 2: SCell activation/deactivation triggered by DCI format 2_6 should be considered.

3. Conclusion
In this contribution, efficient activation/deactivation mechanism for SCells was discussed. Based on the discussion, the following observations and proposals were made:
Proposal 1: Support L1-based SCell activation/deactivation triggered by DCI.
· FFS: explicit indication and/or implicit indication
· FFS: new DCI field and/or existing DCI field
Observation 1: At least three directions of switching from SCell active to SCell deactive, from SCell dormant to SCell deactive and from SCell deactive to SCell active should be considered for L1-based SCell activation/deactivation.
Observation 2: It would be reasonable to consider the number of SCells for dormancy indication as a baseline, at least for an explicit indication method of L1-based SCell activation/deactivation.
Proposal 2: SCell activation/deactivation triggered by DCI format 2_6 should be considered.
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