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1   Introduction
Last RAN2#97bis meetings made the following agreements regarding RLC PDU format in RLC layer. 
Agreements on RLC PDU format
-
NR RLC PDU and NR RLC PDU header should be byte-aligned.
-
NR RLC PDU will not include Length Indicator (LI) field.
-
NR RLC PDU will use 2-bits “FI-like” field to distinguish the complete RLC SDU, the first SDU segment, the middle SDU segment and the last SDU segment and SO field is needed just in the case of the middle SDU segment or the last SDU segment.  

-
NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
-    FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-
NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field

-
RLC status report format is byte-aligned

-
Introduce a new field(s) “NACK SN range” in the status report format. FFS the details of this field and how the status report is coded
Agreements RLC segmentation:

-
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.

In this contribution, we further discuss the RLC Data PDU formats. Note that the companion paper on RLC status PDU, and the ‘P’ bit indication could be found in [2] and [3]. 
2   Discussion
2.1
RLC SN size
As given above, an RLC SDU for RLC UM and AM mode is associated with only one RLC SN. As the concatenation function is removed from RLC, the PDCP PDU, i.e. RLC SDU is transmitted with the same RLC SN no matther whether segmentation is needed in LTE. Therefore, there is one to one mapping between the PDCP SN and RLC SN. It make sense that the RLC SN has the same size as PDCP SN. This could be configured by the network with the association between PDCP entity and RLC entity.   
It was agreed that the PDCP SN length could be up to at least 18bits. And 12 bits length is supported for RLC UM and AM for both DRBs and SRBs. It is straightforward for RLC SN to support these length as well. 
Proposal 1: The RLC entity holds the same size as its mapped PDCP entity, which could be configured by the network. 
2.2
FI-like field
FI-like field is agreed to indicate whether the RLC PDU includes a complete RLC SDU or a SDU segment. Fig.1 gives an example, where the RLC SDU X is segmented to three RLC SDU segments, while the first RLC SDU segment is re-segmented into two segmented again. The FI field interpretation could reuse LTE design given in Table 1. Alternatively, Table 2 gives another example where the complete RLC SDU, the first, the last and the middle SDU segment could be indicated. In essence, these two alternatives are the same. The latter solution is slightly preferred as it is simple and easily implemented.  
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Fig. 1 Segmentation and re-segmentation example for RLC AM
Proposal 2: The FI-based field to indicate the complete RLC SDU, the first segment, the middle segment and the last segment is used for RLC AM/UM data PDU format.
Table 1: FI field interpretation
	Value
	Description

	00
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	01
	First byte of the Data field corresponds to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.

	10
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field corresponds to the last byte of a RLC SDU.

	11
	First byte of the Data field does not correspond to the first byte of a RLC SDU.

Last byte of the Data field does not correspond to the last byte of a RLC SDU.


Table 2: Segmentation Control interpretation
	Value
	Description

	00
	A complete RLC SDU

	01
	First segment of an RLC SDU

	10
	Last segment of an RLC SDU

	11
	Middle segment of an RLC SDU


2.3
SN for PDUs with complete SDUs for RLC UM
It remains FFS for RLC UM whether the RLC PDU carrying the complete RLC SDU includes SN filed or not. Obviously without SN filed (5bits or 10bits or even 18bits configured by the network), the overhead is reduced. The receiver may detect the FI field first. When FI = 00, it may assume that there is no SN filed for this RLC PDU. 
There may be some arguments against the non-SN method, some of which are given as follows.  
· Unable to have RLC Receiving window handling. As discussed in [4], the T-reassembly timer could be used to determine when to discard those SDU segments. Hence it is not problem without RLC receiving window for UM mode. 
· SN wrap around. This may be handled by PDCP layer by PDCP status report to avoid the case where the PDCP receives two packets with the same PDCP SN.  
· Unable to perform duplication detection. This could be handled by PDCP layer via duplication detection function. For the PDCP control PDU especially for RoHC feedback, the SN at PDCP layer could be added. 
Based on the analyses, there are no issues to remove the SN filed for those RLC PDUs carrying the complete RLC SDU.  
Proposal 3: The RLC PDUs carrying the complete RLC SDU should not include SN filed.
2.4
RLC Data PDU format
The examples of RLC AM PDU and UM PDU format are given in Fig.3 and Fig.4 respectively.
· For RLC AM mode, the SN is always included in the RLC PDU header. The SO field is included when FI = 10 or  11. For other cases, the SO is not needed. 
· For RLC UM mode, the SN is not included when FI=00. Similarly to AM mode, the SO filed is included when FI=10 or 11. 
Proposal 4: The Data PDU format for RLC AM and UM mode given in the figure could be captured into TS 38.322.
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Fig. 3a  AMD format without SO with 16bit SN
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 Fig. 3b  AMD format with 16bit SO with 16bit SN 
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Fig. 4a  UMD format without SO with 5bit SN
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 Fig. 4b  UMD format with 16bit SO and 5bit SN
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Fig. 4c  UMD format without SO or SN


3   Conclusion
By analysing RLC Data PDU formats for TM and AM modes, we made the following proposals:
Proposal 1: The RLC entity holds the same size as its mapped PDCP entity, which could be configured by the network. 
Proposal 2: The FI-based field to indicate the complete RLC SDU, the first segment, the middle segment and the last segment is used for RLC AM/UM data PDU format.

Proposal 3: The RLC PDUs carrying the complete RLC SDU should not include SN filed.
Proposal 4: The Data PDU format for RLC AM and UM mode given in the figure could be captured into TS 38.322.
.
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