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1. Introduction
In RAN4#87, significant progress was made on interruptions, with most interrupt durations agreed for SA carrier aggregation[2]., NSA interruption requirements for NR victim cell[2], and NSA interruption requirements for LTE victim cell [1]. A small number of open issues remain which we discuss in this contribution.
2. Discussion

2.1. Interruptions at transitions from non-DRX to DRX (36.133, LTE victim cell)
There is currently an FFS in this requirement as there was some discussion at RAN4#87.

	7.32.2.3
Interruptions at transitions from non-DRX to DRX

Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed [FFS] subframes for intraband EN-DC or [1] subframe for interband EN-DC.




In this scenario, the UE has been receiving LTE PCell/active SCell and an intraband NR PSCell. The PSCell is transitioning from non DRX to DRX so the NR PSCell reception can be stopped. For a shared RF chain architecture, this operation will correspond to narrowing the RF receiver bandwidth and changing the LO to the new centre frequency, which causes interruption.

The discussion was that the AGC setting to receive LTE only is already known, and so 5ms is not needed to settle the LTE AGC. Technically we still think this argument is valid, however the same argument can be applied to NR SCell deactivation, where a 5ms interruption is allowed for. In the interests of completing the requirements, and to ensure consistency between the different requirements, we propose
Proposal 1: Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed 5 subframes for intraband EN-DC.
2.2. Applicability of requirements (38.133, NR victim cell)
There is a TBD in the requirements in 38.133, related to the number of SCells in CA interruption requirements
	8.2.2.1
Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when up to TBD SCells are configured, deconfigured, activated or deactivated. 
…

8.2.2.2
Requirements

8.2.2.2.1
Interruptions at SCell addition/release

When any number of SCells between one and TBD is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on PCell and on any activated SCell during the RRC reconfiguration procedure as follows


A similar sentence exists in LTE CA interruption requirements (where in release 15 5DL carrier aggregation, i.e. 4DL SCells is supported):
	7.8.1
Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when up to four SCells are configured, deconfigured, activated or deactivated, or when SRS carrier based switching is performed between the configured component carriers.
…

7.8.2.7
Interruptions at SCell addition/release with multiple downlink SCells

When any number of SCells between one and four is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on PCell and on any activated SCell during the RRC reconfiguration procedure as follows:




Since this is no different than the CA capability defined in section 3.6.1 of 36.133, it seems that these sentences only add to the maintenance effort of 36.133 without changing the overall applicability of the interruption requirements. For 38.133 we have been proposing a general applicability CR for 5 meeting cycles now, and our view is that it is better to specify the applicability of requirements in a general section, such that this TBD may be removed

Proposal 2 : TBD relating to applicability of CA interruption requirements (number of SCells for addition/release/activation/removal) are deleted

Proposal 3: A CR to introduce general applicability (for all CA requirements) is introduced in 38.133 section 3.6.1
2.3. Deactivated SCell measurements (36.133 and 38.133, NR or LTE victim cell)

This is the most controversial aspect of interruption requirements still outstanding. 3 approaches have been considered

Approach 1: Continue with the LTE approach, e.g. UE is allowed to [0.5%] missed ACK/NACK due to deactivated SCell measurement when 

· AllowInterruptions is enabled regardless of the configured measCycleSCell
· Or when measCycleSCell≥[640]ms
An IE similar to BenefitsFromInterruptions is also necessary so that the network knows whether it is worth configuring AllowInterruptions
Approach 2: Allow interruptions only at some network configured subset of the SCC SMTC, where interruptions are allowed in a window before and after the SMTC. In this case, the UE may be allowed to interrupt on any occasion so it may not be necessary to specify a missed ACK/NACK rate. An indication is necessary from the UE whether or not it would cause interruptions (similar in principle to BenefitsFromInterruptions) since some UE may not need to interrupt at all. Configuration signaling is also needed for the UE which cause interruptions so that the subset of SMTC where interruptions are allowed can be configured.

Approach 3: Specify that interruptions are allowed in some window before and after every SMTC. In this case, a missed ACK/NACK rate should also be specified, since it can still be expected that the UE is not going to interrupt too frequently, especially if meascycleScell>>SMTC period. The network can then choose not to schedule the UE around every aggressor SMTC, or it can schedule the UE and accept the missed ACK/NACK rate. Similar to approach 1, AllowInterruptions/ BenefitsFromInterruptions can also be used with approach 3
Technically, NR is quite different from LTE because
· SSB Measurement activities are constrained by the L1 design to occur only around known SMTC periods

· CA is included in the first release of NR and interruption issues are generally much better understood now than they were when LTE CA was being added to single carrier LTE specs in release 10.

For this reason, our technical preference is for approach 1. The main disadvantage that has been identified for approach 1 is that the indicated SMTC where interruption has been indicated to occur may collide with a measurement gap. In this case, the interruption caused by deactivated SCell RF reconfiguration would not affect serving cell reception (due to gap) but instead may interrupt the gap-based measurement. Since meascycleScell is typically large (the default in LTE is 640ms) it could be sufficient to specify that the gap pattern may be punctured (impacting slightly the performance requirements for gap-based measurements) to handle this case.

Since it is late to define additional signaling and RAN2 has not been informed of the need for network indicated SMTC for deactivated SCell, our preference is for approach 3 if approach 1 cannot be included in release 15. Again, there may be an issue if the window collides with a measurement gap, and a similar approach can be used under the assumption that the UE measures once per meascycleScell.
Proposal 4; Approach 1 (network indicated SMTC) is specified for deactivated SCell measurements, or if approach 1 cannot be specified, approach 3 is used.
3. Conclusion

In this contribution we consider remaining open issues in interruption requirements and make 4 proposals

NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX
Proposal 1: Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed 5 subframes for intraband EN-DC.
Requirements applicability

Proposal 2: TBD relating to applicability of CA interruption requirements (number of SCells for addition/release/activation/removal) are deleted

Proposal 3: A CR to introduce general applicability (for all CA requirements) is introduced in 38.133 section 3.6.1
Deactivated SCell measurements

3 approaches are considered

Approach 1: Continue with the LTE approach, e.g. UE is allowed to [0.5%] missed ACK/NACK due to deactivated SCell measurement 
Approach 2: Allow interruptions only at some network configured subset of the SCC SMTC, where interruptions are allowed in a window before and after the SMTC. 

Approach 3: Specify that interruptions are allowed in some window before and after every SMTC. In this case, a missed ACK/NACK rate should also be specified.
Based on the analysis we propose:
Proposal 4: Approach 1 (network indicated SMTC) is specified for deactivated SCell measurements, or if approach 1 cannot be specified, approach 3 is used.
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