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1. Introduction
In RAN2 #95bis, following agreements regarding RLC protocol was reached:
· The ARQ will be supported in RLC. 
-
RLC adds an RLC SN
-
In NR, the segmentation function is only placed in the RLC layer as in LTE.

-
SO-based segmentation can be considered for both segmentation and resegmentation as a baseline in NR user plane to support high data rate. (Does not imply anything about location of concatenation). At least overhead for the low data rate case should be analysed further.

In RAN2 #96, following working assumption was reached:

· Support the No concatenation in RLC solution (R2-169092)
In this paper, we illustrate the baseline RLC protocol without concatenation assuming the above. 
2. RLC without concatenation

Removing concatenation from RLC means RLC operates at PDCP PDU-by-PDCP PDU basis. In other words, RLC changes from legacy LTE’s “1 RLC PDU may contain multiple PDCP PDUs” principle to “1 RLC PDU contains at most 1 PDCP PDU” principle. 

Observation 1: RLC without concatenation implies at most 1 PDCP PDU per RLC PDU

3. RLC header formats

There are then two types of RLC packets in the system

1.
RLC packets that consist of an entire PDCP packet

2.
RLC packets that consist of a PDCP segment

Figure 1 and 2 show the example RLC header formats used (assuming 18 bits SN) of a PDCP packet and PDCP segment respectively. 
As we can see, for a fixed SN size, only two header formats are needed and the size of the two formats are fixed, which simplifies both transmitter and receiver side header processing at the RLC layer. This also has the advantage that re-segmentation, can be handled in the same way as the first-time segmentation using the same RLC header format.
Editor’s Notes: The length of SN is FFS
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Figure 1: RLC data header format for a PDCP packet
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Figure 2: RLC data segment header format for a PDCP segment
Table 1: Header fields

[image: image3.emf]Header field Meaning Length (bits)

D/C Data Control 1

SF Segmentation flag 1

P Poll bit 1

LSF Last segment flag 1

SN Sequence number 18

SO Segmentation Offset 16

R Reserved 6


Comparing figure 2 with LTE RLC header, since RLC concatenation is removed, Extension field (E) can be removed. In addition, as segmentation and resegmentation are handled in the same way, there is no need for resegmentation flag (RF). 
The Framing Info (FI) field is replaced by Segmentation Flag (SF) to indicate one of two cases: the payload is segmented (SF=1) or the payload is not segmented (SF=0). In the case of payload is segmented, the header is a data segment header and carries segment offset (SO). The SO indicates the position of the RLC SDU segment in bytes within the original RLC SDU. 

Proposal 1: 
RLC without concatenation simplifies RLC to allow only two RLC formats for PDCP packets and PDCP segments respectively

Proposal 2: 
An RLC segment offset indicates the position of the RLC SDU segment in bytes within the original RLC SDU.

Proposal 3: 
RLC header contains a segmentation flag to indicate the presence of SO if RLC concatenation is removed.

Proposal 4: 
The following header fields in LTE RLC are not needed in NR RLC – RF, FI, E

Given the above proposal, ARQ can be performed similarly to the way it is done in LTE. Status reporting is based on RLC SN and SO. In its simplest form, RLC ARQ’s transmission and receive window are maintained in SN basis, and the status report positively or negatively acknowledges the received or missing data. Further optimization can also be easily applied.

Proposal 5: RLC ARQ mechanism is reused as baseline.
4. Conclusion
Based on above discussion, we have following proposals and observation.
Observation 1: RLC without concatenation implies at most 1 PDCP PDU per RLC PDU

Proposal 1: 
RLC without concatenation simplifies RLC to allow only two RLC formats for PDCP packets and PDCP segments respectively

Proposal 2: 
An RLC segment offset indicates the position of the RLC SDU segment in bytes within the original RLC SDU.

Proposal 3: 
RLC header contains a segmentation flag to indicate the presence of SO if RLC concatenation is removed.

Proposal 4: 
The following header fields in LTE RLC are not needed in NR RLC – RF, FI, E

Proposal 5: 
RLC ARQ mechanism is reused as baseline.
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