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1 Introduction
This contribution discusses what is synchronous EN-DC to specify the related requirements such as MRTD, MTTD and total interruption time by measurement gap duration. 

2 Discussion

During the last meeting in RAN4, one issue was raised what is definition of synchronous EN-DC and asynchronous EN-DC for specifying the related requirements such as MRTD, MTTD and total interruption time by measurement gap. In general, synchronous operation or asynchronous operation is related to network side and depends on the transmission timing difference between MeNB and SeNB. If the difference is smaller than CP length, it is assumed to be synchronous operation and otherwise it is assumed to be asynchronous operation. The differential point is that NR has various numerology and mixed numerology unlike LTE.

Table 2-1 shows the corresponding CP length of NR SeNB.

Table 2-1. CP length of NR and LTE

	NR SCS
	NR CP length(µs) in SeNB
	LTE CP length(µs) in MeNB

	15kHz
	4.7
	4.7

	30kHz
	2.35
	4.7

	60kHz
	1.175
	4.7

	120kHz
	0.5875
	4.7


In LTE, single SCS of 15kHz was specified. And for LTE Dual Connectivity, 3µs was assumed as transmission timing difference between MeNB and SeNB with non-ideal backhaul. Comparing with CP length(4.7µs), margin of 36.17%(1-(3/4.7)) was assumed.

For EN-DC, which same margin is considered or not should be decided. The difference between LTE DC and EN-DC is that EN-DC is inter-RAT DC. Herein, same non-ideal backhaul between MeNB and SeNB is assumed. Therefore same margin can be reused for EN-DC with different SCS. Table2-2 shows transmission timing difference between MeNB and SeNB for synchronous EN-DC.
Table2-2. Transmission timing difference(TTD) between MeNB and SeNB for synchronous EN-DC

	NR SCS
	TTD b.t.w MeNB and SeNB(µs)
	NR CP length(µs) in SeNB
	LTE CP length(µs) in MeNB

	15kHz
	3
	4.7
	4.7

	30kHz
	1.5
	2.35
	4.7

	60kHz
	0.75
	1.175
	4.7

	120kHz
	0.375
	0.5875
	4.7


As mentioned, a mixed numerology is specified in NR. If NR SeNB is using all SCS of 15kHz, 30kHz and 60kHz in FR1, the smallest CP length(1.175µs) could be considered for the transmission timing difference between MeNB and SeNB. And, if SeNB is using all SCS of 60kHz and 120kHz in FR2, the smallest CP length(0.5875µs) could be considered for the transmission timing difference between MeNB and SeNB. 

Based on the analysis, we propose as follows.
Proposal 1: For synchronous EN-DC, assume that transmission timing difference between MeNB and SeNB is smaller than 3µs, 1.5µs, 0.75µs and 0.375µs for NR SCS of 15kHz, 30kHz, 60kHz and 120kHz respectively.

3 Conclusion
We provided our views on basic assumption for what is synchronous EN-DC and asynchronous EN-DC and proposed as follows.

Proposal 1: For synchronous EN-DC, assume that transmission timing difference between MeNB and SeNB is smaller than 3µs, 1.5µs, 0.75µs and 0.375µs for NR SCS of 15kHz, 30kHz, 60kHz and 120kHz respectively.
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