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1.  Introduction
In the past RAN2 meetings, several contributions have proposed to re-use the sequence number at PDCP for ciphering (PDCP SN) for the sequence number at RLC (RLC SN) in order to avoid extra SN overhead especially for small packets.

In this document, we address our concerns on not having the RLC SN to be indepenedent of the PDCP SN.
2. Discussion
If RLC re-uses the PDCP SN as the RLC SN there is the concern regarding layer violation. With this layer violation, there are the following issues.
1. Modification of the PDCP header will not only affect aGW but also eNB

In order for eNB RLC to perform transmission window control and retransmission control based on sequence numbers, eNB RLC must read into each PDCP header to figure out what the current sequence number is (note this could eat up some processing power at eNB). So whenever the PDCP header is modified, not only does the aGW implementation have to be altered and tested, but also the eNB implementation must be altered and tested (although of course, at this moment we do not know whether such future modifications will be required or not).
2. Loss above RLC can not be made transparent at RLC

When there is loss on the S1 interface or if eNB discards an SDU in the DL, unnecessary reordering of the packets will result at the UE, causing additional packet transfer delay. Otherwise, eNB must be able to notify loss of PDCP PDUs above RLC to UEs.

3. Reset at one layer will affecting another

Reset at RLC will not be that simple, since PDCP allocates the SN. This means at RLC reset, for example due to detection of error after Max DAT retransmission or inter eNB HO, eNB and UE cannot synchronize from SN=0. Likewise, if there is any reset at PDCP during a connection, the ARQ status at the UE must also be reset for DL.
4. Possibly non-optimal SN field size

In principle, the RLC SN and PDCP SN have different roles (the former for ARQ purposes and the latter for ciphering purposes), and would have different optimal SN field size. But with this layer violation, such optimal design will not be possible
3. Conclusion
We raised our concern in re-using the PDCP SN as the RLC SN for LTE in this document, and propose that the two sequence number to be independent of each other.[image: image1.png]
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