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1. Introduction
A new WI on Rel-16 RRM requirements enhancement [1] was agreed in the RAN#84 meeting. In the RAN4#92 meeting, work plan for the WI [2] was agreed.  The plan for RAN4#92bis meeting is as follows.
	1) 3GPP RAN4 #92bis meeting (October, 2019, 2TU, Core part)
Work phase
· Initial discussion on RRM requirement of SRS carrier switching requirements for NR SA, NR-DC, EN-DC and NE-DC
· Initial discussion on RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2
· Initial discussion on CGI reading requirements with autonomous gap for NR capable UE
· Initial discussion on RRM requirements of BWP switching on multiple CCs
· Initial discussion on inter-frequency measurement requirement without MG
· Initial draft CR(s) on TS38.133 is expected  



According to WID [1], objective of the multiple SCell activation/deactivation is as follows.
	2) RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2
1. Scell activation and deactivation delay and interruption requirements for multiple SCell activation/deactivation in FR1, and FR2, and FR1+FR2
0.  the corresponding delay requirements for both FR1 and FR2 should be power class agnostic



In this contribution we provide our views on RRM requirements for multiple Scell activation and deactivation.

2. Discussion
In LTE the SCell activation/deactivation delay requirements with multiple SCells and interruption requirements for multiple SCell are specified. For SCell activation delay with multiple SCells the overall delay is increased by number of subframes interrupted by other SCells being activated/deactivated. The interruptions for SCell activation/deactivation with multiple SCells are the same as single SCell activation/deactivation. For NR SCell activation/deactivation, delay and interruption requirements should also be specified.
Multiple SCell activation delay
The SCell activation needs to acknowledge the reception of SCell activation command, then decoding MAC command, set AGC, acquire/refine timing and frequency tracking, and report valid CQI to indicate network the SCell activation is successful.
The SCell activation delay for single SCell activation in FR1 are as follows.
	Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot  , where:
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
Tactivation_time is the SCell activation delay in millisecond. 
If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.
-	TSMTC_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.
If the SCell is unknown and belongs to FR1, Tactivation_time is:
-	2*TSMTC_MAX + 2*Trs + 5ms provided the SCell can be successfully detected on the first attempt.
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].



When multiple SCells are to be activated, the difference is that reference signals, e.g. SSBs used for AGC and timing/frequency refinement, or CSI-RS resource for CQI reporting may not be available at some occasions due to interruptions caused by other SCells activation/deactivation. If the other SCell is an inter band SCell, the interruptions are caused by RF retuning which is supposed to be 500us. If the other SCell is an intra-band SCell, the interruptions are caused by RF retuning and AGC settling which is supposed to be 500us plus one longest SMTC duration among all the serving cells and the SCell being activated. If one or some of the reference signals is not available, the overall SCell activation delay would be extended accordingly.
For NR standalone mode, the interruption location range is quite large.
	The interruption  on PCell or any activated SCell in MCG for NR standalone mode specified in clause 8.2 shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TSMTC_MAX + TSMTC_duration].



Since the exact location of interruption is not known, it is not possible to know whether a reference signal can be received or not due to interruptions caused by other SCells activation/deactivation during multiple SCells activation. It seems only the worst case has to be assumed that anyone of other SCells activation/deactivation would cause loss of one occasion of reference signal reception. This is very pessimistic assumption as maybe in most cases the interruptions due to other SCells activation/deactivation may not have impact on reference signal reception at all especially for inter band case.
Observation 1.  During multiple SCells activation, necessary reference signals may not be received due to interruptions caused by other SCells activation/deactivation, and SCell activation delay would be extended accordingly.
Observation 2.  It is too pessimistic to assume that anyone of other SCell activation/deactivation would cause loss of one occasion of reference signal reception.
Since fast scell activation is important, to avoid define too pessimistic requirements it would be better to consider defining requirements for different scenarios and use cases.
The multiple SCells activation can be configured in one MAC command or multiple MAC commands sequentially. The multiple SCells could be intra-band SCells, inter band SCells and combination of intra-band and inter band SCells.
Case 1. Multiple SCells activation with one MAC command
It means multiple SCells can be activated simultaneously. If the multiple SCells are all intra band SCells, the activation delay could be the same as single SCell activation provide that the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot. If the multiple SCells are all inter band SCells, the activation delay can also be the same as single SCell activation if RF tuning happens at the same time, which would be possible in our view. If the multiple SCells are combination of intra-band SCells and inter band SCells, it may also be possible to achieve shorter SCell activation delay with some design efforts that all RF chains of SCells to be activated can be tuning at the same time.
Observation 3.  For multiple SCells activation with one MAC command, the activation delay can be the same as single SCell activation.

Case 2. Multiple SCells activation with multiple MAC commands
It means multiple SCells are to be activated sequentially. In this case it is unavoidable that interruptions due to RF tuning of other SCells could cause loss of SSB or CSI-RS reference signal reception. Thus extended SCell activation delay is expected.
Observation 4.  For multiple SCells activation with multiple MAC commands, the extended activation delay is expected.

Interruptions during multiple SCell activation
For inter band SCell activation the interruption is due to RF tuning. The RF tuning time will not be changed no matter there is only one SCell or multiple SCells are being activated/deactivated. Therefore the interruption requirements should be the same as single SCell activation.
For intra band SCell activation the interruption is caused by RF retuning and AGC settling. The RF retuning time is the same as inter band. The AGC settling time is the longest SMTC duration among all the serving cells and the SCell to be activated. When multiple intra band SCells are being activated, the longest SMTC duration should be the longest one among all the serving cells and all the SCells to be activated.
Observation 5.  For Inter band multiple SCells activation the interruption requirements would be the same as single SCell activation.
[bookmark: _GoBack]Observation 6.  For Intra band multiple SCells activation the interruption requirements would be the same as single SCell activation with change of definition of longest SMTC duration.

3. Conclusion
In this contribution, we provided our views on RRM requirements for multiple Scell activation and deactivation in both FR1 and FR2. Following observations are made. 
Observation 1.  During multiple SCells activation, necessary reference signals may not be received due to interruptions caused by other SCells activation/deactivation, and SCell activation delay would be extended accordingly.
Observation 2.  It is too pessimistic to assume that anyone of other SCell activation/deactivation would cause loss of one occasion of reference signal reception.
Observation 3.  For multiple SCells activation with one MAC command, the activation delay can be the same as single SCell activation.
Observation 4.  For multiple SCells activation with multiple MAC commands, the extended activation delay is expected.
Observation 5.  For Inter band multiple SCells activation the interruption requirements would be the same as single SCell activation.
Observation 6.  For Intra band multiple SCells activation the interruption requirements would be the same as single SCell activation with change of definition of longest SMTC duration.
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