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1 Introduction

The issue of reusing PDCP SN at RLC has been discussed in many contributions in recent RAN2 meetings. Reusing PDCP SN will cause some complexity for RLC ARQ, i.e. Status report, it seems that reusing PDCP SN is not feasible for RLC AM. In this document we will discuss reusing PDCP SN in RLC UM.
2 Discussion

We discuss reusing PDCP SN in RLC UM from four aspects.
2.1 Compare the overhead of RLC PDU
PDCP PDU forms into RLC PDU by four following modes.

(1) No segmentation and no concatenation
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In this scenario a PDCP PDU forms into a RLC PDU. PDCP SN is reused for RLC SN as a part of the header and the payload only includes PDCP SDU in RLC PDU. Compared with independent RLC SN, the reduced overhead is equal to one size of PDCP SN.

(2) Only segmentation
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In this scenario a PDCP PDU segments to n RLC PDUs. Each RLC PDU has the same RLC SN, which is reused PDCP SN. The header of RLC PDU should add an offset to indicate segment position from the second RLC PDU. Compared with independent RLC SN, the overhead should add an offset which is about 11bits from the second RLC PDU although the first RLC PDU can save one size of PDCP SN. Hence reusing PDCP SN for this scenario is less benefit or even inferior.
(3) Only concatenation
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In this scenario n PDCP PDUs concatenate into a RLC PDU. RLC SN uses the first PDCN SN and all PDCP SN of PDCP PDU in RLC PDU payload are removed. Compared with independent RLC SN, the saving overhead is equal to n*(the size of PDCP SN). In order to resume the PDCP PDU by adding PDCP SN for each PDCP SDU in receiving side, these concatenated PDCP PDUs should be transmitted with consecutive PDCP SN. In UM there is no scenario of non-consecutive PDCP PDU delivering. Reusing PDCP SN for this scenario is great benefit, especially when a lot of PDCP PDUs are concatenated into a RLC PDU.
(4) Segmentation and concatenation
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The chart shows the most complete scenario of simultaneously existing segmentation and concatenation. A RLC PDU is composed of three parts, the last segment of one PDCP SDU, n-2 (n>2) completed PDCP SDU and the first segment of one PDCP SDU. The arbitrary two parts will form into the scenario of simultaneously existing segmentation and concatenation. Compared with the scenario (3), when the last segment of one PDCP SDU exists, the header of RLC PDU should add an offset to indicate the segment position. when a lot of PDCP PDUs are concatenated and segmented into a RLC PDU, the overhead for offset is small compared with the reduced overhead, which is equal to (n-1)*(the size of PDCP SN).

From the above comparing the overhead of different RLC PDU format, reusing PDCP SN is efficient in reducing overhead for most of RLC PDU format except existing the segmentation, and considering that segmentation rare happen in UM, we think reusing PDCP SN in RLC UM is efficient.

2.2 Transmitter procedure
We suppose the based UMD PDU format is:
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The header field defines as follow:

SN: Sequence Number, reuse PDCP SN.

SI: Segmentation Info, its definition is same as “SI” in [4].

SO: Segment Offset, this field indicates the segment position of PDCP SDU when the RLC PDU payload includes the last segment of a PDCP SDU. So the field “SO” is present or not based on the value of SI.

 

if SI=10 or 11, SO field is present; 

if SI=00 or 01, SO field is absent.

LI: Length Indicator.

E: Extension bit.

Reusing PDCP SN at RLC UM, the transmitter shall:

Decide the concatenation and/or segmentation method of forming one RLC PDU based on the PDCP PDU size and the TB size notified by lower layer. Then set the field “SI”.

Set the field “SN” equal to the PDCP SN of the first PDCP PDU or PDCP PDU segment formed into one RLC PDU. 
If the field “SO” is present based on the value of “SI”, set the field “SO” equal to the position of the first byte of the segment’s payload in the original PDCP PDU. 

Set other RLC header field such as “LI” and “E”.

Remove all PDCP PDU SNs then segment and/or concatenate these PDCP SDU(s) into a RLC PDU. 

2.3 Receiver procedure
Reusing PDCP SN at RLC, the receiver shall:

Resume the PDCP PDU by adding PDCP SN one by one for each PDCP SDU in RLC PDU payload.

If PDCP SDU segment exist, re-assemble the segments into PDCP SDU. 

If “In-sequence Delivery” is configured, reorder the PDCP PDU based on PDCP SN.

2.4 Other impacts

· It is mentioned that different sizes of PDCP SN for different services will create at least two different mappings from PDCP SN to RLC SN if PDCP SN is reused in [2]. We think it is not a problem. In order to steady RLC PDU format, RLC SN shall be one or two fixed length to fit for all PDCP SN.

· RoHC feedback packets and RRC signalling have no PDCP SN. This can be solved by adding PDCP SN when they are created in or pass by PDCP Layer.

3 Conclusion
This contribution discussed the benefit and influence of reusing PDCP SN in RLC UM. From the discussion above, we can see that the efficiency of reusing PDCP SN in RLC UM is obvious and there is no complex procedure. So we propose to reuse PDCP SN in RLC UM whereas use independent SN in RLC AM according with previous version.
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