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1. Introduction
During RAN4 #1801 AH, progress was made on NSA interruption requirements with CRs agreed for both 36.133[2] and 38.133[1]. We discuss the remaining work to complete requirements.
2. Discussion

Remaining work for NSA requirements in 38.133

Duration of interruptions
Asynchronous requirements should be 1 slot longer than synchronous requirements to allow for the interrupt starting and ending not aligned with slot boundaries. For 60kHz and 120kHz SCS (μ=2 and μ=3), generic requirements are to be defined covering both synchronous and asynchronous operation, so these should also be extended by 1 slot.

Proposal 1 : Async and generic requirements are 1 slot longer than sync requirements.

For interband operation, we earlier proposed a basic interruption gap of 200us which is then rounded up to a multiple of the slots. During RAN4 AH1801, it seemed that there could be consensus for an interrupt duration of 500us. This would give the following interruption durations for sync and async operation.

Proposal 2 : The interruptions in table 1 are adopted for aggressor and victim on different bands
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	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


Table 1 : Interruption length when aggressor and victim are on different bands
For intraband operation where NR is the victim and the aggressor is LTE, the LTE AGC settling time has previously been agreed to be 5ms since release 10. Therefore, it seems reasonable to follow the same approach for LTE aggressor and NR victim.
Proposal 3: Same band interruption is 5ms with LTE aggressor and NR victim 

For the case where NR is the aggressor and NR is also the victim, the AGC algorithm is not the same. It would not be feasible to wait on the NR SSB considering the maximum periodicity of  160ms. The discussion is also related to the ongoing discussion on SCell activation since a better understanding of SCell activation implementation would also allow a better understanding of the interruptions which may be caused by SCell activation.
Proposal 4 : Same band interruption with NR aggressor and NR victim needs further discussion and is not assumed to be the same value as LTE  aggressor and NR victim

The impact of proposals 3 and 4 is shown in table 2
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	NR Slot length (ms)
	Interruption length Y1 slot (LTE aggressor)
	Interruption length Y2 slot (NR aggressor)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	5
	6
	TBD
	TBD

	1
	0.5
	10
	11
	TBD
	TBD

	2
	0.25
	21
	TBD

	3
	0.125
	41
	TBD


Table 2 : Interruption length when aggressor and victim are on different bands

Deactivated SCell measurements
When measurements of LTE cause interruptions deactivated SCells, it is proposed to reuse the existing requirements, since the aggressor is the same

Proposal 5 : For interruptions caused by deactivated LTE Scells, existing requirements are reused

Unlike LTE, NR measurement opportunities are already limited to SMTC so the proposal to measure only on SMTC known to both UE and network makes sense. For example, if the SMTC period is 40ms, and deactivated SCell measurement cycle is 320ms, there are only 8 occasions where the deactivated SCell measurement could be performed on each cycle. On the other hand, it also limits implementation freedom in UE and puts the onus on the network to provide configurations for deactivated SCell measurement which will be power efficient. Hence, two alternative approaches could be considered

Proposal 6a : SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 6b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Either approach could work, and both have advantages and disadvantages. The main benefit of network control is that it is more straightforward for the network to reconfigure the SMTC used by the UE for deactivated SCell measurements as needed, the main disadvantage is that UE freedom is lost. For UE control, the benefit is that the UE implementation can select a configuration which may be more power efficient, the disadvantage is that (depending on mechanism) the UE may be stuck with the configuration it has chosen, even if later the network reconfigures e.g. the SCG DRX cycle offset or something else about the operating condition changes.

Remaining work for NSA requirements in 36.133

Duration of interruptions
In 36.133 there is a parameter, X1, which needs to be replaced with a fixed value in the end. This is for intraband SCell reconfiguration. As 36.133 captures cases where the aggressor is NR, the analysis discussed in proposal 4 and a similar proposal applies to 36.133
Proposal 7 : Same band interruption with NR aggressor and LTE victim needs further discussion

Interruptions at transitions between active and non-active during DRX
A number of TBDs remain in this section for missed ACK/NACK rate. In our understanding, the missed ACK/NACK rate is a tradeoff between allowing the UE to make interruptions to save power but also not to have too many interruptions. Since this tradeoff would be similar for NR we propose to reuse 1% and 0.625% missed ACK/NACK rate

Proposal 8: interruptions are allowed with up to [1] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [640ms], and [0.625]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [640ms] or longer
Interruptions for standalone NR
Now that RAN4 is working on SA NR, interruptions should be specified. Since NSA interruption requirements are split between 36.133 (LTE is victim) and 38.133 (NR is victim), the existing requirements cannot directly be used. For now, we propose to specify interruptions for NR carrier aggregation.  In the future, requirements for NR-NR dual connectivity may be added. 

Proposal 9 : In the initial work on SA NR, interruptions for NR-NR CA are specified.

It seems feasible to reuse most of the framework and decisions from NSA NR. Particularly, the same interrupt durations may be considered as those when the aggressor is LTE.
3. Conclusion
Proposal 1 : Async and generic requirements are 1 slot longer than sync requirements.

Proposal 2 : The interruptions in table 1 are adopted for aggressor and victim on different bands
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Table 2 : Interruption length when aggressor and victim are on different bands

Proposal 5 : For interruptions caused by deactivated LTE Scells, existing requirements are reused

Proposal 6a : SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 6b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Proposal 7 : Same band interruption with NR aggressor and LTE victim needs further discussion

Proposal 8: interruptions are allowed with up to [1] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [640ms], and [0.625]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [640ms] or longer
Proposal 9 : In the initial work on SA NR, interruptions for NR-NR CA are specified.
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