Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN2 Meeting #98	 R2-1704055
Hangzhou, China, 15th – 19th May 2017

Agenda Item:	10.3.2.2
Source:	OPPO
Title:	Benefits of disabling RLC segmentation
Document for:	Discussion, Decision

Introduction
From RAN2 #97bis meeting, the agreements regarding RLC segmentation is as follows:

	Agreements RLC segmenation:
-	As a baseline, segmentation is always enabled for RLC-AM and RLC-UM.  FFS if there are cases in which it is beneficial to disable segmentation 
-	An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN.
-	Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU
-	RLC header is to be designed in following principles:
- RLC header indicates if RLC PDU carries a complete RLC SDU or RLC SDU segments.
- RLC header does not include SO field if RLC PDU carries a complete RLC SDU.
- RLC header does not include SO field when the beginning of the RLC SDU is segmented.
- RLC header includes SO field when the middle or end of the RLC SDU is segmented.
- RLC header indicates whether the RLC PDU contains the end part of RLC SDU segment or not when the middle or end of the RLC SDU is segmented.




For the first bullet, it was agreed that the segmentation is always enabled for RLC-AM and RLC-UM as a baseline. In this contribution, we discussion the potential benefits to disable the segmentation and the possible cases. 
[bookmark: _Ref178064866]Discussion
Segmentation together with concatenation is always enabled for UM and AM in LTE. The main purpose for supporting segmentation and concatenation is to maximize the resource utilization. For example, for a given transmission opportunity (certain size of resources) from MAC, RLC concatenates as much RLC SDUs as possible to form the RLC PDU, and if any left resource space, the RLC will segment the RLC SDU to just fit the left space, so that all the resources can be fully utilized. The concatenation and segmentation are done upon the grant is received. 
In NR, it was agreed that the concatenation is removed from RLC. The main intention is to enable the UE pre-processing capability for delay optimization, i.e., the UE can pre-create the RLC PDU before receiving the uplink grant. Segmentation is still kept as a baseline, to avoid any deadlock when the RLC SDU size is large than the given grant size. The segmentation could be a burden for pre-processing since the pre-created PDU needed to be re-created depends on the size of uplink grants and the RLC SDU size. So, are there any cases in which disabling segmentation is beneficial? If disabling segmentation, any impacts to the MAC? In the following, we will discuss these questions and give our understanding.

[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc481755619]In LTE, segmentation and concatenation are always enabled for maximizing the resource utilization. in NR, only segmentation is supported to facilitate the pre-processing capability.
[bookmark: _Toc481755620]The segmentation prohibits from fully pre-processing, which may be the burden for strict delay requirement.

In NR, it was agreed to remove the concatenation to make the UE processing packets faster, and segmentation is still kept, and the purpose is similar with that in LTE, i.e., to fully utilize the granted resources and avoid any deadlock when RLC SDU size is smaller than the size of grant resources. 
Disabling segmentation is beneficial for some logical channels. If the reason for removing concatenation is for pre-processing, disabling segmentation can enable fully pre-processing. This means the RLC PDU can be pre-created without re-building if the size does not match the granted resources. These RLC PDU can be transmitted as soon as the uplink grant is received. This is beneficial for the case when the logical channel corresponding to the service with strict delay. It’s hard to say in the current stage that how much delay can be reduced without segmentation compared with enabling segmentation. It could be possible that for the service with strict delay requirement, the delay requirement can not be met due to segmentation. So. by allowing configure segmentation ON/OFF other than always enabling segmentation is a safe design at the very early stage. If in the late phase, we find disabling segmentation is not helpful for the latency reduction, the function can just be configured ON by default.
[bookmark: _Toc481755621]In NR, disabling segmentation for the logical channel corresponding to the service with strict delay is beneficial. 
[bookmark: _Toc481755622]Allowing configuration of logical channel with on/off segmentation is a safe design without sacrifice.
If the segmentation could be disabled for certain logical channels, are there any impacts to the protocol procedure? Firstly, from the RLC perspective, the segmentation could be configured by semi-static signalling, e.g., RRC signalling. For the logical channel with disabled segmentation, the RLC entity will deliver complete pre-created RLC PDUs to the MAC, if the complete RLC PDUs are not just fit the resources indicated by MAC, it’s equivalent to the case when the size of buffered data in RLC is smaller than the resources indicated by MAC. So, there should be no impacts to the RLC protocol. Secondly, from the MAC perspective, the 3-steps LCP in LTE can still be applied as the baseline. The only difference is that, in the first step when each logical channel is allocated with resources, the logical channel with disable segmentation will only be served with complete RLC PDUs.
[bookmark: _Toc481755623]In NR, disabling segmentation for the logical has no impacts to the protocol procedure.
[bookmark: _Toc481151228][bookmark: _Toc481755568][bookmark: _Toc481755683]In NR, the configuration of segmentation ON/OFF should be supported per logical channel. 

Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1	In LTE, segmentation and concatenation are always enabled for maximizing the resource utilization. in NR, only segmentation is supported to facilitate the pre-processing capability.
Observation 2	The segmentation prohibits from fully pre-processing, which may be the burden for strict delay requirement.
Observation 3	In NR, disabling segmentation for the logical channel corresponding to the service with strict delay is beneficial.
Observation 4	Allowing configuration of logical channel with on/off segmentation is a safe design without sacrifice.
Observation 5	In NR, disabling segmentation for the logical has no impacts to the protocol procedure.

Based on the observations, we propose:
Proposal 1	In NR, configuration of segmentation ON/OFF should be supported per logical channel.	
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