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1. Introduction

Agreements in the RAN2 55# about concatenation of the data payload form the same logical channel are as following:

· The concatenation of RLC SDUs and/or PDUs must be supported

· The concatenation of RLC SDUs should be done in the RLC layer

This contribution does some further discussion on the RLC SDUs concatenation based on these agreements. 
2. Proposal for the concatenation of RLC SDUs

It may be the common understanding that the RLC SDUs are concatenated in sequence. The first/last data payload maybe a whole RLC SDU or the one segment of a RLC SDU. And the data payloads between them must be complete RLC SDUs. So we have the following proposal:

Proposal 1: In the RLC PDU, the segmentation information should be used only for the first and last data payload. No segmentation indication is necessary for the data payload between them.

Another agreement in the RAN2 55 is that the re-segmentation should be supported. And the potential direction is the re-segmentation on the RLC PDU. So information must be used to indicate the re-segmentation scenario of the RLC PDU. 

Proposal 2: In the RLC PDU, the segmentation indication should be used to indicate the re-segmentation scenario.

For the receiver to boundary the header and data payload, the number of concatenated RLC SDUs information should be carried in the RLC PDU header. So we have the following proposal 3:

Proposal 3: the number of concatenated RLC SDUs information should be carried explicitly or implicitly in the RLC PDU header. 

Proposal 4: the SN must be used to indicate the sequence number of the RLC PDU, which is used to differentiate the RLC PDU and for re-assemble and re-ordering in the receiver.

3. RLC PDU structure

According to the above-mentioned proposals, the RLC PDU header should carry five kinds of information:

· SN

· Re-segmentation indication for the RLC PDU

· Segmentation indication for the first/last concatenated RLC SDUs

· Information for other concatenated RLC SDUs

· Number of concatenated RLC SDUs

3.1. SN
For the SN, we have the following proposals:

Proposal 5: the SN is based on the logical channel level and is increased in every TTI if the data from this logical channel is transmitted. 

Another use of the SN is for re-ordering in the receiver. 

3.2. Re-segmentation indication for the RLC PDU level

Three fields are designed for this purpose, which is discussed in detail in reference [1]

3.3. Segmentation indication for the first/last concatenated RLC SDUs

The first/last concatenated RLC SDUs maybe the following scenarios:

· If the concatenated RLC SDU number N=1, Then this RLC SDU must be one of the three scenarios:

· The first/middle segment of a RLC SDU: should be re-assembled with the following part.

· The last segment of a RLC SDU: should be re-assembled with the previous part.

· A whole RLC SDU

· Conclusion: so we need 2 bit to differentiate the three scenarios

· If the concatenated RLC SDUs is bigger than 1. Then the first and last RLC SDUs have different conditions

· For the first concatenated RLC SDUs, one of the following 2 scenarios must be satisfied

· The last segment of a RLC SDU

· A whole RLC SDU

· So we need only 1 bit to differentiate the two scenarios

· For the last concatenated RLC SDUs, one of the following 2 scenarios must be satisfied

· The first segment of a RLC SDU

· A whole RLC SDU

· So we need only 1 bit to different the two scenarios

· That means we need only 2 bit to indicate the segmentation information if the concatenated RLC SDUs number is bigger than 1

According to the above-mentioned discussion, we have the proposal 6:

Proposal 6: 2 bits is enough to indicate the segmentation information for the first/last RLC SDUs, but the 2 bits has different means in different scenarios. 

Proposal 7: two LEN fields are used to indicate the length of the first/last RLC SDUs. 

3.4. Information for other concatenated RLC SDUs

As the discussion in section 2, the other concatenated RLC SDUs must be whole RLC SDUs. So only on field is necessary to indicate the length for each of them.
Proposal 8: for the concatenated RLC SDUs except the first/last one, one field LEN is necessary for each of them.
3.5. Number of concatenated RLC SDUs

Two solutions can be adopted to carry this information in the RLC PDU headers.
3.5.1 Explicitly solution
In this solution, one field “N” is designed to indicate the number of concatenated RLC SDUs. Based on this solution, the RLC PDU structure is shown in fig. 1
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Fig. 1: RLC PDU structure with field “N”
3.5.2 Implicitly solution
In this solution, one bit is design after the LEN field to indicate the following bit is LEN field or the start of the data payload. For example, after detecting the LEN field for one RLCSDU, if the following bit is 1, then another RLC SDU’s LEN field is coming, otherwise, the following information is the start of the data part. Then the receiver knows the number of concatenated RLC SDUs. According this solution, the RLC SDU structure is shown in fig. 2.
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Fig. 2 RLC PDU structure with extension bit “E”
4. Conclusion
In this document, the concatenation of RLC SDUs is discussed and a simple structure is provided according to the current status. We hope this content can be discussed and agreed as the working assumption. 
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