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Introduction
RAN2#98 Hangzhou agreed: 
Agreements:
1. The SO field should be included in the last SDU segment as well as the middle SDU segment. 
2. One SO size is supported for NR.  SO field should be able to indicate the largest PDCP PDU size we intend to support.  
RAN2-97bis Spokane agreed: 
	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.




Agreements on RLC PDU format
-	NR RLC PDU and NR RLC PDU h	eader 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

This contribution discusses about the consequences of having one SN for all SN segments and details related to FI based segmentation. 
[bookmark: _Ref178064866]Discussion
Receive Window with one SN per SDU
In LTE, one SN was assigned for each segment. Thus, the segments would appear in receiver window with individual SN numbers, e.g., first segment has SN 1, middle segment SN 2 and last segment SN 3. Based on agreement in RAN2-97bis, each SDU has only one SN in NR. Therefore, the receiver window will have only one SN index for many SDU segments, i.e., first, middle, and last segment will have the same SN.  Figure 1 visualizes the difference between LTE and NR receive window. Having one SN per SDU results that when there is excessive segmentation, number of RLC PDUs that fit into the receive window is significantly larger than when compared to LTE. On the other hand, the lower window edge of the receive window moves slower as it may take more time to get all segments per SN together. 


	
Figure 1	Logical presentation of LTE and NR receiver buffer with 3 SDUs

SO-field length 
SO-field indicates the segment position in the original RLC SDU and therefore it needs to be able to indicate maximum length of the SDU (IP packet with PDCP and SDAP header). Figure 1 provides example SDU segmentation with FI fields marked in SDU. 
[bookmark: _GoBack]In order to address jumbo packets, 14-bit RLC header is required. However, the 14 bit SO field is not enough for supporting jumbo packets. Furthermore, the RLC header must be byte-aligned, which results that the options minimizing R-bit usage and receiver bit-shifting are 8-bits or 16-bits. Additional benefit of having less SO-length options is that it reduces receiver and transmitter implementation complexity. Therefore, we propose that SO field length is 16-bits for segmentation and status reporting.  


Figure 2 RLC FI field operation with RLC SDU segmentation	
[bookmark: _Toc485319400]SO field length is 16-bits for segmentation and status reporting
RLC FI field 
RAN2-97 agreed that FI-like field distinguish first segment, middle segment, and last segment. The behaviour of the FI field can be visualized as in Figure 1. The FI field uses 2-bits to indicate whether left hand side or right hand side is same as the corresponding end of the SDU, which is, beginning or end of the SDU. When FI field is ’00’ both ends are connected to their corresponding ends, which results that the SDU is full. On the other hand, having FI ‘01’ indicates that the left side is starting point but right side has segmentation. This approach simplifies the receiver segmentation detection while respects the agreement in RAN2-97.


Figure 3 FI field visualization	
[bookmark: _Toc485319401]Text Proposal is adopted in specification TS 38.322
[bookmark: _Ref189046994]Text Proposal
Text proposal is based on [1] 

[bookmark: _Toc484620882][bookmark: _Toc477961605]6.2.2.4	Segmentation Info (SI) field
Length: 2 bits.
The SI field indicates whether a RLC PDU contains a complete RLC SDU or the first, middle, last segment of a RLC SDU.
[bookmark: _Hlk485315997]Table 6.2.2.6-1: SI 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 6.2.2.6-2: FI field behaviour with RLC segment

[bookmark: _Toc484620883][bookmark: _Toc477961606]6.2.2.5	Segment Offset (SO) field
Length: 16-bits 
The SO field indicates the starting offset of the RLC SDU segment in bytes within the original RLC SDU. Specifically, the SO field indicates the position within the original RLC SDU to which the first byte of the Data field of the AMD PDU corresponds to. The first bytes of the original RLC SDU is referred by the SO field value “0000000000000000”, i.e., numbering starts at zero.

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	SO field length is 16-bits
Proposal 2	Text Proposal is adopted in specification TS 38.322


[bookmark: _In-sequence_SDU_delivery]References
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