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1. Introduction

The WID of Rel-16 RRM enhancement is approved at RAN#84 [1]. One objective of the WI is to define RRM requirements for multiple SCell activation / deactivation.
	RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2

· Scell activation and deactivation delay and interruption requirements for multiple SCell activation/deactivation in FR1, and FR2, and FR1+FR2

· the corresponding delay requirements for both FR1 and FR2 should be power class agnostic


In this paper we will provide our initial views on the RRM requirements for multiple SCell activation / deactivation.
2. Discussion
2.1. Background

In Rel-16, the requirements for activation / deactivation delay and related interruption are defined for the case where a single SCell is activated / deactivated.
As UE can be configured with more than one SCells, it is possible for network to 

· Activate / deactivate multiple SCells with the same MAC command, or 

· Activate / deactivate one SCell while another SCell is being activated / deactivated
In either case, the requirements for activation / deactivation delay and related interruption for each SCell need to be discussed, since the activation / deactivation of one SCell may impact that of another SCell.

In LTE, the requirements for multiple SCell activation / deactivation are defined in section 7.7.4 and 7.7.5 in 36.133. 

	For multiple SCell activation in 7.7.4
While activating a SCell if any other SCell is activated, deactivated, configured or deconfigured by the UE then the UE shall meet the SCell activation delay requirements (Tactivate_total) according to the following expression:
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Where:

Tactivate_total is the total time to activate a SCell and is expressed in subframes.

Tactivate_basic is the SCell activation delay specified in section 7.7.2;

Ki (0 ≤ Ki ≤ [3]) is the number of times the other ith SCell is activated, deactivated, configured or deconfigured while the SCell is being activated.

N (2≤N≤6) is the maximum number of SCells supported by the UE.
For multiple SCell deactivation in 7.7.5
The UE shall deactivate a SCell and meet the SCell deactivation delay requirements specified in section 7.7.3 regardless of whether any other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.


For NR, the similar requirements need to be defined.

2.2. Activation/deactivation delay
In LTE requirements, UE is in principle assumed to perform activation / deactivation for each SCell in parallel when multiple SCells are activated / deactivated, i.e. the UE is not assumed to wait for completion of activation / deactivation of one SCell before activating / deactivating another one. 

We think the sample principle should be followed in NR, otherwise the total delay for multiple SCelll activation/ deactivation could be rather long.

Proposal 1: As a general principle, while activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel. 

On the other hand, while activating an SCell, if any other SCell is activated or deactivated, the activation delay of the concerned SCell may be impacted by the interruption caused by activation or deactivation of other SCells, e.g. UE may fail to receive reference signals on the concerned SCell due to the RF re-tuning or AGC on other SCells. This is why in LTE requirements the activation delay of the concerned SCell is extended by 5ms (the interruption length in worst case) multiplied by K (times other SCells are activated / deactivated). 

For NR, the interaction between multiple SCells should be also considered. One difference between NR and LTE is that CRS is used in LTE SCell activation, which is transmitted in every subframe, whereas in NR SSB is assumed for SCell activation, which is only transmitted occasionally in periodic manner. This means if UE fails to receive SSB on the concerned SCell due to operations on other SCells, it will have to wait an SMTC period for the next SSB opportunity, so the activation delay of the concerned SCell will be extended by K*SMTC_period. This is the same case as LTE LAA, for which the requirements are defined in section 7.7.12 of 36.133. 
Proposal 2: The activation delay of the concerned SCell is extended on top of the basic requirements (for single SCell) by K*SMTC_period, where K is the number of other SCells is activated or deactivated.

Another difference between LTE and NR that needs to be addressed is the cell detection for unknown SCells. When multiple unknown SCells are activated, UE needs to perform cell detection on each of them. However, as discussed for intra-frequency RRM measurement requirements, UE has limited number of searchers, so it may be not able to do parallel cell detection on all SCells being activated. The activation delay of the concerned SCell will be further extended by considering the number of parallel cell detection performed by UE on multiple SCCs.
Proposal 3: While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.

For SCell deactivation, while deactivating an SCell, if any other SCell is activated or deactivated, the activation delay of the concerned SCell, we do not see any impact to the deactivation of the concerned SCell due to operations on other SCells, since deactivation does not require UE to receive reference signal on the concerned SCell. This is also the assumption for LTE requirements.
Proposal 4: While deactivating an SCell, if any other SCell is activated or deactivated, the deactivation delay of the concerned SCell is same as the basic deactivation delay requirements (for single SCell).
2.3. Interruption
The interruption requirements include the allowed location of interruption (time window during which interruption may occur) and length of interruption. In LTE requirements for multiple SCell activation / deactivation, the interruption location is defined in section 7.7.4 and 7.7.5, and interruption length in section 7.8.2.8. For both interruption location and length, the requirements for the concerned SCell are same as for single SCell activation / deactivation. This is consistent as the assumption that UE is doing activation / deactivation in parallel on multiple SCells.

For NR, if Proposal 1 is agreeable, the same interruption requirements would apply for the case where multiple SCells are activated /deactivated as for single SCell.
Proposal 5: While activating or deactivating an SCell, if any other SCell is activated or deactivated, the location and the length of the interruption caused by the concerned SCell is same as allowed in the basic interruption requirements (for single SCell).
3. Conclusions

In this paper we provided our initial views on the RRM requirements for multiple SCell activation / deactivation.
Proposal 1: As a general principle, while activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel. 

Proposal 2: The activation delay of the concerned SCell is extended on top of the basic requirements (for single SCell) by K*SMTC_period, where K is the number of other SCells is activated or deactivated.

Proposal 3: While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.

Proposal 4: While deactivating an SCell, if any other SCell is activated or deactivated, the deactivation delay of the concerned SCell is same as the basic deactivation delay requirements (for single SCell).
Proposal 5: While activating or deactivating an SCell, if any other SCell is activated or deactivated, the location and the length of the interruption caused by the concerned SCell is same as allowed in the basic interruption requirements (for single SCell).
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