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1
Introduction
In RAN2#94, RAN2 made following agreements as per U-plane aspect for NR [1]:
1 
Study whether a single packet reordering function is possible

2
Study whether segmentation function can be configured (enabled/disabled) to support different services

3
Study whether concatenation function can be moved to lowest L2 sublayer. 

4
Study whether retransmission of PDU segments can be removed (i.e. only complete PDU level retransmission)
And in RAN2 email discussion [2], point 1 and 4 have been discussed. This contribution intends to provide further analysis on the point 2 and 3 (highlighted in yellow).

2
Discussion
2.1 

Configuration of segmentation
In order to utilize the scarce radio resources efficiently, the function of segmentation in LTE system shall also be supported in NR system for better matching PDU size to the TB size in UL grant(s)  (e.g., when the available TB size is smaller than the size of an upper layer packet). In current LTE system, segmentation is mandatory under RLC AM and UM modes. 
In some cases, the benefit of segmentation may be diminished. For example, segmentation may cause more delay to URLLC services. Segmentation may also cause unnecessary complexity for some MTC services generally with small packets. If available bandwidth is very large for some NR deployment, the transport block size may be much larger than PDCP PDU size of certain services, even with a short TTI. In this case, the chance and the benefit of segmentation is not significant. 
Observation 1: Segmentation may not be needed, if transport block is much larger than a PDCP PDU, even with the smallest TTI. 
Proposal 1: Depending on the TB sizes supported by NR, segmentation may be configurable per radio bearer for services with small packets.
2.2 

Location of concatenation
Concatenation function is used to generate PDUs with size matching available radio resource. In current LTE system, the concatenation function is located in RLC, and applied together with multiplexing function located in MAC, after UL grant is received. 
Combining concatenation with multiplexing at MAC may allow RLC PDU to be generated before UL grant is received [6], if segmentation is not needed. Hence, it may save the processing time needed to generate MAC PDU. Moving concatenation out of RLC and down to MAC may, however, increase the number of RLC PDUs in a MAC PDU, leading to overhead increase for RLC headers. 
Concatenation is performed per radio bearer, after LCP is applied to assess the size available to a LCH in the MAC PDU. Multiplexing is performed across radio bearers, after MAC PDUs of LCHs are generated. Though physical implementations of concatenation and multiplexing may be optimized, in terms of reducing the access of storage memory, the logical operations are still in sequence.
Proposal 2: Concatenation function is needed; its location in protocol stack should not unduly increase the header overhead and processing time in generating MAC PDU.
2.3 
Offline segmentation/concatenation for quicker MAC PDU generation
URLLC services requires shorter TTI, and the UL-Grant-to-UL-Transmission interval may be reduced from 4 TTIs to 2 TTIs. In this case, the UE has to encapsulate a PDU within shorter duration. Performing segmentation/concatenation in advance seems beneficial in this scenario. For example, with semi-static PDU size UE can pre-construct PDUs before UL grant is received. This reduces the processing time in generating transport block and it may be suitable to some MTC and URLLC applications.
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Fig 2 Illustration of pre-construction of RLC PDU to reduce L2 delay
Proposal 3: Performing segmentation/concatenation in advance with fixed PDU size may be supported in NR for services with tighter latency requirement.
3
Conclusion and Proposal
Based on the discussion we have the following observations and proposals:
Observation 1: Segmentation may not be needed, if transport block is much larger than a PDCP PDU, even with the smallest TTI. 

Proposal 1: Depending on the TB sizes supported by NR, segmentation may be configurable per radio bearer for services with small packets.
Proposal 2: Concatenation function is needed; its location in protocol stack should not unduly increase the header overhead and processing time in generating MAC PDU.
Proposal 3: Performing segmentation/concatenation in advance with fixed PDU size may be supported in NR for services with tighter latency requirement.
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