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1 Introduction

In the following, we have listed all the relevant agreements about NR RLC data PDU formats, so that we can make a text proposals about the RLC data PDU format, including TMD PDU, UMD PDU and AMD PDU.

RAN2 #95bis:

· RLC adds an RLC SN.
RAN2 NR Ah#1:

· PDCP and RLC layers have separate PDCP SN and RLC SN.

RAN2 #97:

· NR RLC supports three transmission modes, i.e., AM, UM and TM.

RAN2 #97BIS:

· 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.
· 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.
· NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field

RAN2 #98:

· The SO field should be included in the last SDU segment as well as the middle SDU segment. 
· One SO size is supported for NR.  
RAN2 NR Ah#2:

· 12 and 18 bit RLC SN is used for RLC AM NR.  SN for RLC UM is FFS
· Only 16 bit SO is used in NR for both AM and UM.
· RLC UM without SN for the complete SDU is selected. 
· SI field is included in RLC UM header to differentiate complete RLC SDU, the first SDU segment, the middle SDU segment, and the last SDU segment. 
· The header of unsegmented SDU contains only SI field. 
· The header of first segment contains only SI field and SN. 
· The header of middle and last segment contains SI field, SN, and SO.  

Based on the relevant agreements given above, we give our text proposals on all the NR RLC data PDU format.
2 Discussion
2.1 TMD PDU format

TMD PDU consists only of a data field and does not consist of any RLC headers, as shown in the follow:
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Figure 1 TMD PDU
2.2 UMD PDU format
Regarding the SN size for UM, in NR, given the agreement that UM is without SN for the complete SDU, the SN size would be decreased, and it only depends on the segmentation rate. We think shorter SN size compared with that for RLC AM could be adopted. Considering the header byte alignment, using 6 bit SN can save 1 byte overhead in the case when SO is not included in the header.
In last meeting, some companies proposed to use 12 bit or even 18 bit SN for UM, in case when CA is supported in RLC UM. We are compromised to have larger SN size than 6 bit for RLC UM, however, we think 18 bit is not necessary considering the SN only needs for those SDU to be segmented. Considering the header byte-alignment, we propose to adopt 14 bit SN.
Proposal 1 Use 6 bit and 14 bit SN for NR RLC UM.

As an example, the RLC UMD PDU formats are shown respectively in the following figure:
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Figure 2 UMD PDU (No SN, No SO)
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Figure 3 UMD PDU with 6 bit SN (No SO)
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Figure 4 UMD PDU with 6 bit SN (with SO)
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Figure 5 UMD PDU with 14 bit SN (No SO)
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Figure 6 UMD PDU with 14 bit SN (with SO)
2.3 AMD PDU format

Based on the header principle agreed in 97bis meeting, the AMD PDU should contains D/C, P and SI field in the header. The RF can be removed since SI and SO can indicate the position of the segment. The E could be removed since L field will not be included in the header as agreed.

Proposal 2 RF and E fields are not included in the AMD PDU header.

Based on the proposal, the AMD PDU formats can be illustrated as follow:
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Figure 7 AMD PDU with 12 bit SN (No SO)
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Figure 8 AMD PDU with 12 bit SN (with SO)
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Figure 9 AMD PDU with 18 bit SN (No SO)
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Figure 10 AMD PDU with 18 bit SN (with SO)
Proposal 3 Endorse above UMP PDU and AMD PDU formats in the TS 38.322.

3 Conclusion

Based on the discussion in section 2 we have the following observations and proposals: 
Proposal 4     Use 6 bit and 14 bit SN for NR RLC UM.

Proposal 5 RF and E fields are not included in the AMD PDU header.

Proposal 6 Endorse above UMP PDU and AMD PDU formats in the TS 38.322.
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