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1 	Introduction
In the previous RAN4 meetings some requirements were defined for interruptions for NSA EN-DC. And the draft CR of 36.133 and 38.133 for these interruption requirements were approved in the last meeting [1][2]. However, specific requirements are open for discussed. 
In this paper, we provided our considerations on these specific interruption requirements in TS38.133.
2 	Discussion
In NR, several types of interruptions related to PSCell/SCell of EN-DC will be considered including: 
· Interruptions at PSCell addition/release(LTE->NR)
· Interruptions at SCell addition/release
· [bookmark: _GoBack]Interruptions at SCell activation/deactivation
· Interruptions during measurements on SCC
Firstly it shall be noted that both the percentage of packets that might be dropped and the maximum interruption time due to retuning shall be specified. For the allowed ratio of ACK/NACK missed during the interruption it is reasonable to assume the same requirements as LTE can be applied. 
Proposal 1: The allowed ratio of ACK/NACK missed during these interruption can be same as these for DC in LTE.
To specify interrupt duration, it is necessary to analyze the how the interruption was introduced. In principle, the interruption is mainly introduced by the RF glitch. Typically there are several situations need to be considered. 
· RF chain returning to other frequency carriers, e.g. 
a. For interband CA the measurements on SCC defined in Section 7.8.2.6 in TS36.133 [3].
· UE transceivers’ power down/up or on/off, e.g. 
a. SCell addition /release for both intra-band and inter-band CA defined in Section 7.8.2.1 and 7.8.2.2 in in TS36.133 [3].
2.1 Interruption for inter-band scenarios
In the current wideband wireless system (e.g. NR), RF synthesizer using state of the art technology can be retuned within a wide range frequency range. Such synthesizer retuning introduces much more glitch in comparison other RF components e.g. LNA and duplexer. Practically, the transition time of RF synthesizer retuning can be up to 250us. Thus, in inter-band EN-DC cases, interruption introduced by the RF chain retuning and power up/down in EN-DC scenarios can be given in terms of slot as:

	

	

	(slot) for synchronous case*
	(slot) for asynchronous case

	0
	15
	1
	2

	1
	30
	1
	2

	2
	60
	1
	2

	3
	120
	2
	3



Where s given in the Table 4.2-1 in TS38.211[4]. The definition of synchronous and asynchronous EN-DC is still to be confirmed. That may or may not have impact of the eventual interruption duration for different SCS.
Proposal 2: The interruption duration for inter-band EN-DC cases can be defined as
	

	

	(slot) for synchronous case*
	(slot) for asynchronous case

	0
	15
	1
	2

	1
	30
	1
	2

	2
	60
	1
	2

	3
	120
	2
	3



Where s given in the Table 4.2-1 in TS38.211[4].

2.2 Interruption for intra-band scenarios
Compared to inter-band case, single LNA is normally assumed and shared by different CC. That means AGC settling is also needed to be included in the total interruption delay. AGC settling time also largely depends the availability of SMTC. Considering PSS, SSS and PBCH can all be used for AGC purpose. 2 SMTC occasions are necessary for AGC settling. Moreover, in case RF chain warming up is completed within SMTC duration, one more SMTC occasion should be counted.
As a result, the total interruption duration for inter-band cases can be specified as:
*slot duration+3*SMTC periodicity
where is the RF warm up time and defined in the table below
	

	

	(slot) for synchronous case*

	0
	15
	1

	1
	30
	2

	2
	60
	4

	3
	120
	8


Compared with inter-band case, intra-band interruption should additionally include the potential delay for FFT/sampling rate adjustment, center frequency adjustment, etc. This results in a longer . Secondly, asynchronous intra-band cases should be excluded since the shared RF chain for intra-band CC cannot accommodate async CCs.
Proposal 3: the total interruption duration for inter-band cases can be specified as:
*slot duration+3*SMTC periodicity
where is the RF warm up time and defined in the table below
	

	

	(slot) for synchronous case*

	0
	15
	1

	1
	30
	1

	2
	60
	2

	3
	120
	4


Proposal 4: Async intra-band DC should not be considered.
3 	Conclusion
In this contribution, further considerations on the interruption requirement in EN-DC are presented. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: The allowed ratio of ACK/NACK missed during these interruption can be same as these for DC in LTE.

Proposal 2: The interruption duration for inter-band EN-DC cases can be defined as
	

	

	(slot) for synchronous case*
	(slot) for asynchronous case

	0
	15
	1
	2

	1
	30
	1
	2

	2
	60
	1
	2

	3
	120
	2
	3



Where s given in the Table 4.2-1 in TS38.211[4].

Proposal 3: the total interruption duration for inter-band cases can be specified as:
*slot duration+3*SMTC periodicity
where is the RF warm up time and defined in the table below
	

	

	(slot) for synchronous case*

	0
	15
	1

	1
	30
	1

	2
	60
	2

	3
	120
	4


Proposal 4: Async intra-band DC should not be considered.
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