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1. Introduction
In LTE, the PDCP is located in eNode B including ROHC and ciphering functions. One SN field is attached in the PDCP PDU header, which is mandatory to guarantee the Rx PDCP works correctly. This contribution proposes to save radio resources by means of removing PDCP SN in RLC PDU payload in case of concatenation of consecutive PDCP PDUs in the same RLC PDU. At the same time the proposed mechanism also guarantees the Rx works correctly at both layers RLC and PDCP and in all possible scenarios of concatenation and/or segmentation of RLC SDUs.

2. Discussion

Because the PDCP is located in eNode B, there is no data loss between PDCP and RLC layer. That means continuous RLC SDUs must have sequentially PDCP SN apart from the HO scenario when selective PDCP SDUs forwarding can take place. For the HO scenario please refer to section 4 of [2] for a detailed description, here in this Tdoc we only focus on the normal case of concatenation of consecutive PDCP PDUs. In the following sub-sections the user plane procedure at RLC layer for both sides Rx and Tx is described. In section 2.1 the RLC handling with RLC and PDCP independent SNs is shown, whereas in section 2.2 the impact of the PDCP removal is highlighted, showing that it is a very simple mechanism, which allows a significant saving of radio resources.
2.1. User plane procedure without PDCP SN removal

In the Tx RLC layer, the RLC SDUs are sequentially concatenated/segmented into one/more RLC PDUs.
The Tx user plane procedure at RLC layer for the case of separate and independent PDCP SN and RLC SN is shown in figure 1. 
For simplicity only the case of pure concatenation (where the concatenated SDUs perfectly fits the RLC PDU payload) is shown, however similar handling is needed for all other scenarios involving concatenation of SDUs and/or segments of different SDUs. 
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Figure 1 current LTE Tx user plane procedure
Symmetric handling will be implemented at the Rx, and it is obvious that the described user plane procedure can work because each PDCP PDU’s SN is sent to the receiver to guarantee the Rx PDCP works correctly. In the Uu interface, one MAC PDU may include many continuous PDCP SNs. This may lead to big header consumption, which in turn results in radio resource waste.
2.2. User plane procedure with redundant PDCP SN removal

As above-mentioned, the continuous RLC SDUs must have sequential PDCP SN. If the receiver knows the first concatenated RLC SDU’s PDCP SN , the Rx can estimate the other RLC SDUs’ PDCP SN. That means only the first RLC SDU’s PDCP SN is necessary while the other RLC SDUs’ PDCP SN are redundant information.
The proposal handling of PDCP removal at the Tx can be summarized in the following points:

· In case of concatenation:

· all RLC SDUs’ PDCP SN except the first one are removed and one RLC PDU only contains the PDCP SN corresponding to the first RLC SDU
· if the first concatenated part is the last segment of a RLC SDU, only the PDCP SN corresponding to the second concatenated part is included

· In case of segmentation the PDCP SN is included only with the first segment and then if the RLC PDU only contains one segment which is not the first segment of its original RLC SDU, no PDCP SN is needed 
· In case of no segmentation and no concatenation the two independent PDCP SN and RLC SN are kept per every PDU 
As an example the new user plane procedure at Tx and Rx side is shown in figures 2 and 4 for the concatenation scenario without segmentation. For all other scenarios (please refer to Aneex A of [2]) the behavior is intuitively similar and the Rx can differentiate among different scenarios by means of the RLC PDU header information and hence no ambiguity is introduced.
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Figure 2 proposed Tx user plane procedure

In the Tx RLC layer, only the first RLC SDU’s PDCP SN is included in the related RLC PDU, while the following RLC SDUs’ PDCP SNs are removed. In particular the saving of resources is equal to (N-1)*SN, where N indicates the number of concatenated SDUs. As a consequence also in the Uu interface, after the MAC multiplexing, many PDCP SNs are removed to save the radio resource and the total saving is quite relevant: assuming m the number of RLC PDUs multiplexed in one MAC PDU, in case of concatenation, the total saving becomes: m*(N-1)*SN. In Figure 3 is shown the saving after MAC layer processing in case of concatenation of RLC SDUs and in case of multiplexing at MAC layer of RLC PDUs from different logical channels.
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Figure 3 Example of RLC and MAC Tx user plane procedure

The saving in all possible scenarios of concatenation/segmentation is shown in detailed in [2] where also a comparison with the cases of independent SNs and re-use of PDCP SN is proposed.

Because the PDCP SN is mandatory to guarantee Rx PDCP works correctly, so in Rx RLC layer each RLC SDUs’ PDCP SN has to be resumed except the first one already included in the RLC PDU. However the Rx has all needed information to correctly derive the missing PDCP SNs. The figure 3 shows the corresponding Rx user plane procedure. 
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Figure 4 proposed Rx user plane procedure

According to figure 4, after the RLC PDU re-assemble, the PDCP SN is added to each RLC SDU sequentially except the first one based on the first RLC SDU’s PDCP SN:

· Assume the received first RLC SDU’s PDCP SN is SN=n, 

· Then the second RLC SDU’s PDCP SN is SN=n+1

· The third RLC SDU’s PDCP SN is SN=n+2

· …
· Till all the RLC SDUs’ PDCP SN are resumed.

Then the related RLC SDU is sent to Rx PDCP layer for further process.

As a result the redundant PDCP SN transmission is avoided while the receiver PDCP can work correctly.
3. Conclusion
In this contribution, we propose to remove the redundant PDCP SN in the Tx RLC and resume them in the Rx RLC layer. This strategy helps to save the header consumption while guarantees the Rx PDCP works correctly. RAN2 is asked to discuss the section 2 and capture the mentioned proposals in the RLC PDU structure definition. 
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