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1. Introduction
In previous RAN2 meeting, it has been agreed that 
In this contribution, we intend to analyse the impact of this consensus on the SO-field size in the RLC PDU subheader.
2. Discussions on the SO-field size
In LTE, the SO-field is included in the RLC PDU subheader for the resegmentation of RLC SDUs in RLC AM. It is used to indicate the position of the AMD PDU segment in bytes within the original AMD PDU. The original supported size for the SO field is 15 bit. Then, in Rel-13, an extension of 16-bit SO field is added and RRC can configure between these two options. The motivation for the extension is due to the use of 8-layer MIMO, which increases the TB size. Although the increase is only by one bit, it is considered enough since the increase in grant after LCP will be less than doubled. [1]
While in NR, agreement has been made that concatenation will be removed from RLC layer. SO-based segmentation is also used in the initial segmentation, in addition to re-segmentation. Hence, the size of the SO-field in the RLC layer should be less than that in LTE. In LTE, SO-field’s size is proportional to the size of RLC PDU, which is determined by the TB size and the grant after LCP. However, different from LTE, SO-field in NR is proportional to the size of RLC SDU. 
Observation 1: The sizes of the SO-field in LTE and NR are proportional to the grant after LCP and the RLC SDU size, respectively.
However, size of RLC SDU varies significantly in different scenarios. Large packet like the jumbo packet, which is being discussed in NR, can be as large as 64 kB. While, for those VoIP packets, the typical size is only on the level of tens of bytes. Hence, the size of the SO-field will have a larger variation than that in LTE. This is the main reason why the changeable SO-field size is motivated.
Observation 2: The impacts of removal of concatenation in the RLC layer on the SO-field are: (a) SO-field will be shorter in NR; (b) SO-field size will have a larger variation than that in LTE.
Based on the above observation, we make the following proposal.

Proposal 1: the size of the SO-field should be changeable according to the size of the RLC SDU.
In NR, SO-based segmentation is used not only in resegmentation, but also in the initial segmentation in the RLC layer. Moreover, segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU.  Hence, we argue that the design of the SO-field should satisfy two criterions: (a) it should be able to indicate the position of the beginning of the RLC SDU segment in the original RLC SDU (b) its size should be as small as possible for overhead reduction.
Observation 3: SO-field design principle: (a) it should be able to indicate any possible position of the beginning of the RLC SDU segment in the original RLC SDU (b) its size should be as small as possible for overhead reduction.
Since the size of the RLC SDU is almost the same as the size of the L-field in the MAC layer (size of RLC SDU equals to the L-field minus the size of RLC PDU subheader), it is ideal that the size of the SO-field should be the same as the L-field in the MAC layer. Based on the above discussions, we propose the following three options for the size of the SO-field for NR:
(a) The size of the SO-field is the same as the L-field in MAC subheader. 
(b) The size of the SO-field is the same as the L-field in MAC subheader, while F-field for indicating the length is added before the SO-field
(c) Based on the result of the segmentation, RLC decides the size of the SO-field by determining the F-field, which indicates the size of the SO-field
The three options have their own pros and cons: option (a) requires the cross-layer signalling from MAC to RLC layer to indicate the size of the L-field to the RLC layer in the receiver side, while it saves the overhead; option (b) requires the overhead in the F-field, while avoids the issue of cross-layer; option (c) has the shortest SO-field size for overhead reduction, while requires additional processing to determine the size in the RLC layer. 
Proposal 2: The SO-field size should be determined as follows: based on the result of the segmentation, RLC decides the size of the SO-field and the F-field, which indicates the size of the SO-field to the receiver side. 
3. Conclusion
In this contribution, we have discussion on the SO-field in NR. The following observations are made from different perspectives:
Observation 1: The sizes of the SO-field in LTE and NR are proportional to the grant after LCP and the RLC SDU size, respectively.
Observation 2: The impacts of removal of concatenation in the RLC layer on the SO-field are: (a) SO-field will be shorter in NR; (b) SO-field size will have a larger variation than that in LTE.

Observation 3: SO-field design principle: (a) it should be able to indicate any possible position of the beginning of the RLC SDU segment in the original RLC SDU (b) its size should be as small as possible for overhead reduction.
Based on the above observations, the following proposals have been made:
Proposal 1: The size of the SO-field should be changeable according to the size of the RLC SDU.

Proposal 2: The SO-field size should be determined as follows: based on the result of the segmentation, RLC decides the size of the SO-field and the F-field, which indicates the size of the SO-field to the receiver side. 
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Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU


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.


Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU


RLC header includes SO field when the middle or end of the RLC SDU is segmented.
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