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1 Introduction
Since the current size of the PDCP SN up to 12 bits limits the supported peak data rate by the physical layer, [1] proposed to increase the PDCP SN and the following was agreed in the RAN2#79 meeting:
=>
In principle, the UP session agree to increase PDCP SN and FMS in Rel-11. Details will be discussed next meeting. Companies are requested to bring up the discussion paper and complete CRs.

This documents addresses issues by the PDCP SN extension

2 Discussion
2.1 
PDCP SN
Considering that 2 bits extension of a 12 bits PDCP SN are enough large to cover the data rate for a category 8 UE of Rel-10 and for a wireless WLAN router, [1] proposed to extend the size of PDCP SN to 14 bits by using two out of three reserved bits. 
However, although we think a 14 bits PDCP SN will sufficiently cover the data rate for a UE category of Rel-11 because there is no outstanding component in Rel-11 to drastically enhance the peak data rate, it seems more future proof to extend the PDCP SN to 15 bits by using three reserved bits because some candidates for spectrum efficiency, such use of higher frequency band, enhancement of MIMO and beamforming, are being considered for Rel-12 and beyond [2].
Proposal 1: to extend the size of the PDCP SN to 15 bits by using three reserved bits
2.2 
FMS
When size of the PDCP SN is increased, the size of the FMS in the PDCP status report should be increased accordingly because of ambiguity. [1] proposed to extend the size of the FMS as the extended size of the PDCP SN.

However, there will be a demand for the further extended size of the PDCP SN in a future. In this case, there would be a need for defining another format for the PDCP status report in the specification. Therefore, it seems more future proof to use COUNT value associated with the first missing PDCP SDU. Note that the PDCP statue report is transmitted in limited cases, so we think that overhead is not an issue.
Proposal 2: to use the COUNT value associated with the first missing PDCP SDU in the PDCP status report when the PDCP SN extension is configured

2.3 
Life time for extended PDCP SN
In general, changing the size of PDCP SN should be very carefully managed otherwise it would lead to HFN de-synchronization. So, the changes on the fly should be avoided. At handover, when extended PDCP SN is changed to legacy PDCP SN, e.g., from Rel-11 eNB to Rel-8/9/10 eNB, HFN de-synchronization may also happen in the target eNB due to ambiguity of FMS in the PDCP status report.

Therefore, we think that the size of PDCP SN should not be changed during the life time for the configured radio bearer.
Proposal 3: to keep the size of PDCP SN unchanged during the life time for the configured radio bearer
2.4 
Configurability
[1] suggested to have configurability per UE because there is no overhead issue assuming that the reserved bits are used. 
However, since we think that the extended PDCP SN is applicable to limited radio bearers, and is not changed during the life time for the configured radio bearers, we would prefer to have configurability per RB. 

Furthermore, positioning the configuration of the PDCP SN extension in PDCP-Config that is applicable per RB looks better in terms of ASN.1 structure
Proposal 4: to configure the PDCP SN extension per RB, by RRC signalling
2.5 
RAN3 impacts
The PDCP SN extension would impact the RAN3 because information on the PDCP SN extension would need to be exchanged between the source eNB and the target eNB for handover preparation. Therefore, it is proposed to inform RAN3 of the agreements on the PDCP SN extension to define RAN3 signalling.
Proposal 5: to inform RAN3 of the agreements on the PDCP SN extension .

3 Conclusions

In this document, impacts by the PDCP SN extension agreed at the last RAN2 meeting were discussed and the following is proposed:
Proposal 1: to extend the size of the PDCP SN to 15 bits by using three reserved bits
Proposal 2: to use the COUNT value associated with the first missing PDCP SDU in the PDCP status report when the PDCP SN extension is configured
Proposal 3: to keep the size of PDCP SN unchanged during the life time for the configured radio bearer
Proposal 4: to configure the PDCP SN extension per RB, by RRC signalling
Proposal 5: to inform RAN3 of the agreements on the PDCP SN extension.

Corresponding CRs to 36.323 and 36.331 are provided in [3] and [4], respectively.
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