3GPP TSG-RAN WG2 Meeting #98
R2-1705112
Hangzhou, China, 15th – 19th May 2017
Agenda item:
10.3.2.2

Source:
ITRI
Title:
Discussion on Disabling Segmentation
Document for:

Discussion and Decision

1 Introduction
In the RAN2 email discussion [1] and the last RAN2 meeting, there have been many discussions on whether it is beneficial to disable RLC segmentation in some cases. Some companies see the benefit on relaxing processing requirement to skip segmentation in some scenarios (e.g., high bit rate scenario and very low latency scenario) but other companies were not convinced. So the following agreement was made at the last RAN2 meeting.

-
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
In this contribution, we share our views on this issue to help RAN2 make a final decision.
2 Discussion
The purpose of segmentation in LTE is for TB filling such that the radio resources can be utilized efficiently. So segmentation is mandatory under RLC-AM and RLC-UM modes in LTE. However in some use case of NR such as URLLC, segmentation may result in some drawbacks as described as follows.
· Latency
For receiver, RAN2 had agreed that it is desirable to disable PDCP reordering because services like URLLC may benefit from a fast delivery of PDUs. Performing segmentation causes that the receiver is required to reorder RLC SDU segments for reassembly and consequently increases the latency.
· Reliability 

When a RLC SDU is segmented into multiple RLC SDU segments, the receiver is required to receive all segments successfully and then reassemble them into the original RLC SDU. If the receiver loses one segment after HARQ, it can rely on ARQ to only retransmit the lost segment. In this case, all stored segments associated to the RLC SDU are still useful for reassembly. However, it had been agreed that ARQ is not assumed to be used for meeting the strict user plane latency requirements of URLLC. Instead, RLC-UM would be used with PDCP packet duplication mechanism. In this case, if a segment is detected to be missing, then all stored segments associated to the RLC SDU should be discarded because they are useless for obtaining the complete RLC SDU. The receiver can only rely on the PDCP packet duplication mechanism to obtain the complete RLC SDU. In other words, performing segmentation causes that the receiver is required to receive all segments successfully after HARQ and likely decreases the reliability.
· Header overhead

It is still FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field. If it is agreed, performing segmentation may result in more header overhead.
The main challenges of disabling segmentation are the deadlock problem and padding overhead. For the deadlock problem, we think it can be avoided by SR/BSR enhancement. For example, more information can be provided through SR/BSR to let gNB allocate suitable UL grants which are always enough to serve the whole RLC SDUs. Although it may have impacts on scheduling flexibility, we think it is acceptable because it is for URLLC service. On the other hand, the padding overhead can be avoided by performing segmentation on other packets rather than URLLC. Based on the above discussion, we have the following proposal.
Proposal: Segmentation can be disabled per logical channel in some use case of NR such as URLLC.
3 Conclusion
Based on the discussion in section 2 we have the following proposal: 
Proposal: Segmentation can be disabled per logical channel in some use case of NR such as URLLC.
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