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1	Introduction
In the previous meetings, RAN4 discussed the way to introduce interruptions for E-UTRA-NR dual connectivity. CR to 36.133 [1] was agreed in the last RAN4 meeting in Reno with the necessary interruptions when LTE cell is a victim. No requirements for interruptions to NR cells for 38.133 was agreed yet because of open issues related to supplementary UL procedure and how to capture supplementary UL related interruptions to the specification. Furthermore, the duration of interruptions and some other details were left partly open for both LTE and NR cells.
In this contribution, we provide our views on some of the remaining details that were left open when introducing interruptions for EN-DC.
2	Discussion
2.1 Interruption duration
In the last meeting, proposals for interruption duration to NR and LTE cells were presented. At the end, interruption duration for LTE cells in inter-band EN-DC were agreed, but the values for intra-band EN-DC were left TBD. There was no conclusion on the duration of interruptions to NR cells either. 
For LTE cells, the basic time unit is subframe, so interruption of any length will impact one or more whole subframes. Thus, the interruption length is to be defined in subframes. In the last meeting, interruption durations for inter-band EN-DC were defined, but intra-band requirements were left TBD. Discussed options were to reuse the same values as for LTE, or shorten the interruption duration from this. Considering that NR is expected to be a faster system than LTE, we think any opportunity to shorten the interruption duration from LTE should be considered, if possible.
For NR cells, the basic time unit is slot, so the actual interruption duration could be defined more accurately, and the duration should be defined in slots. As in NR the slot length depends on subcarrier spacing, the number of slots interrupted is different for different subcarrier spacings, as was discussed in the previous meeting. 
The actual RF pulling was discussed in previous meetings and some discussions estimated this to be around 200 μs. This would be the time cells in the already active RF chain would be impacted. In the previous meeting some companies did not think this time is necessarily sufficient. Our view is that even though activation time for activating a new RF might be longer, the interruption time to cells on the already active RF chain should still not be longer than 200 μs.  Thus we propose to calculate the number of interrupted slots using this value. The number of slots with 200 μs interruption duration is listed in Table 1 for different SCSs.
Table 1: Interruption duration in slots for different SCS.
	SCS (kHz)
	Slot duration (μs)
	Interruption duration (slots)

	15
	1 ms
	1

	30
	500 μs
	1

	60
	250 μs
	1

	120
	125 μs
	2

	240
	62.5 μs
	4



Proposal 1: Interruption duration in slots for NR cells is calculated assuming interruption duration of 200 μs.
2.2 Synchronous and asynchronous EN-DC
It was still left for further study whether interruptions need to be defined separately for synchronous and asynchronous EN-DC. In our view synchronicity between the networks and interruptions related to it should go fairly similarly as in LTE, and hence separate requirements would be useful. Interruption duration for asynchronous networks should be one subframe longer in LTE and one slot longer in NR than the corresponding duration for synchronous networks. For NR cells, this would mean that the numbers in Table 1 would need to be increased by one for asynchronous EN-DC. 
Proposal 2: Interruption requirements are defined separately for synchronous and asynchronous EN-DC.
Proposal 3: Interruption duration for asynchronous networks is 1 subframe longer for LTE cells and 1 slot longer for NR cells than interruption duration for synchronous networks.
2.3 Interruptions for measurements on deactivated SCells
Interruptions due to measurements on deactivated SCells was left for further study. In our accompanying paper [2], we have proposed not to introduce UE autonomous interruptions in NR due to measurements on deactivated NR SCells, and instead define network aware measurements on different carriers to solve the problem of UE autonomous interruptions due to deactivated SCell measurements. 
However, the proposed solution only applies to interruptions due to measurements on deactivated NR SCells. Measurements on deactivated LTE SCells would likely still cause interruptions in both LTE and NR, so these should be included in both 36.133 and 38.133 for EN-DC mode. For LTE cells, the interruption duration could be reused, and for NR cells the interruption duration should be derived based on slots using the same method as in Table 1. For SA mode, no UE autonomous interruptions should exist based on our proposal, as all cells are NR cells.
Proposal 4: In EN-DC, introduce interruptions to LTE and NR cells due to measurements on deactivated LTE SCells.
3	Conclusion
In this contribution, we have discussed interruption duration in EN-DC, and some further interruption-related open issues. We have made the following proposals:
Proposal 1: Interruption duration in slots for NR cells is calculated assuming interruption duration of 200 μs.
Proposal 2: Interruption requirements are defined separately for synchronous and asynchronous EN-DC.
Proposal 3: Interruption duration for asynchronous networks is 1 subframe longer for LTE cells and 1 slot longer for NR cells than interruption duration for synchronous networks.
Proposal 4: In EN-DC, introduce interruptions to LTE and NR cells due to measurements on deactivated LTE SCells.
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