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1. Introduction
RAN2 discussed the placement of concatenation in RAN2 94bis/95/95bis, and “Show of hands” was conducted in the last meeting. However, the conclusion was postponed. Considering the progress of NR study, further prolonged discussion should be avoided, and some compromised way forward is needed. In this paper, we discuss the issue, clarify operators’ requirements and provide some proposals to make a breakthrough.
2. Discussion
2.1. NR study progress
As pointed out in [1], NR Study Item has been started since March 2016. The completion level of the SI at the last RAN plenary meeting is just 20%. In TU consumption point of view, however RAN2 would have spent 50% (28 TUs out of 56) after this meeting.
Concatenation is just one of stage 2 UP issues. RAN2 has discussed this issue with considerable meeting time and two e-mail discussions since RAN2#94. Considering that only 3 meetings remain and many issues are still open, it is crucial to establish common understanding on as many stage-2 UP issues as possible.
Proposal1: The placement of concatenation should be concluded in this meeting considering remained meetings.

2.2. Layer2 overhead consideration

In [2], it is confirmed that MAC concatenation can reduce the processing time, and that is suitable solution considering very high date rate which the NR technology achieve. However, some operators pointed out the overhead drawback in case of the low data rate and smaller size SDUs like Voice or MTC services. In [2], the calculation condition is assumed only for the eMBB, high data rate case. To reach approved conclusion, drawback of MAC concatenation should be clearly and specifically evaluated before conclusion.
Proposal2: To reach approved conclusion, drawback of MAC concatenation should be clearly and specifically evaluated before conclusion.
In this paper, as discussed in [3], we compare following alt.0 (i.e. current LTE approach, RLC concatenation) and alt.3 (i.e. MAC concatenation) as one example for overhead calculation.
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Fifure1. Alt.0 (current LTE approach)
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Figure2. Alt.3 (MAC concatenation)
So, we provide another calculation results in case of VoLTE as the smaller size SDUs and low data rate in the following Table1. 
	multiplex
	Alt.0 (RLC concatenation)
	Alt.3 (MAC concatenation)

	
	PDCP
	RLC
	MAC
	Payload
	Overhead
	PDCP
	RLC
	MAC
	Payload
	Overhead

	2
	2
	1
	3
	70
	7.89%
	2
	2
	5
	70
	11.39%

	3
	3
	1
	3
	105
	6.25%
	3
	3
	7
	105
	11.02%

	4
	4
	1
	3
	140
	5.41%
	4
	4
	9
	140
	10.83%

	5
	5
	1
	3
	175
	4.89%
	5
	5
	11
	175
	10.71%


Table1. Overhead for two different L2 UP stacks for a VoLTE case
From the Table1, we can find that MAC concatenation increase around 5 % overhead compared to RLC concatenation. 
Observation1: MAC concatenation is suitable for high data rate services like eMBB because of its advantage for processing time and pre-processing. On the other hand, RLC concatenation is suitable for low data rate services like VoLTE because of its advantage for lower overhead. 

Considering migration from 3G/4G to NR including low data rate services in future, this drawback could reduce the spectrum efficiency, and cannot be tolerated from service degradation point of view compared to current LTE services. Therefore, in order to address this drawback, RLC concatenation should be designed as baseline of NR concatenation architecture.

Proposal3: RLC concatenation should be designed as baseline of NR concatenation architecture.
3. Summary and Conclusion
In this contribution, we addressed the concatenation for NR and followings are observed and proposed:
Observation1: MAC concatenation is suitable for high data rate services like eMBB because of its advantage for processing time and pre-processing. On the other hand, RLC concatenation is suitable for low data rate services like VoLTE because of its advantage for lower overhead.
Proposal1: The placement of concatenation should be concluded in this meeting.

Proposal2: To reach approved conclusion, drawback of MAC concatenation should be clearly and specifically evaluated before conclusion.
Proposal3: RLC concatenation should be designed as baseline of NR concatenation architecture.
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