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1 Introduction 
The issue on the PDCP SN Extension has been discussed for serval meetings but without conclusion yet. 
In this document, the detailed impact on our specification is discussed.
2 Discussion

In RAN2#79, it was agreed that the extension a of PDCP SN for RLC-AM DRB for both UL and DL to 15 bit in addition to the previous maximum value of 12 bit [1].
Both UL COUNT Value and and DL COUNT Value are sent from the source eNB to the target eNB for data forwarding. Currently, the COUNT Value IE contains two sub IEs i.e. PDCP-SN IE which indicates 12-bit PDCP sequence number and the corresponding 20-bit Hyper frame:
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Some companies proposed to re-use the current COUNT Value IE for the extended 15 bit PDCP SN as well. The proposal can be summarized as:
1)   The source eNB includes the pdcp-SN-Size IE in the RRC Container (i.e. HandoverPreparationInformation) to indicate the PDCP sequence number length. For RLC-AM DRB, the length is indicated as 15-bit.
2)   The source eNB splits the COUNT value into the two fake PDCP-SN IE (12bit) and HFN IE (20bit) as the current format of  DL COUNT Value IE and UL COUNT Value IE in S1/X2 AP respectively.  The fake PDCP-SN IE and HFN IE are sent to the target eNB in the SN STATUS TRANSFER message.
3)    The target eNB obtains what SN length to apply from the pdcp-SN-Size IE received as part of the RRC Container (HandoverPreparationInformation).
4)    If the PDCP SN length is 15 bit in the RRC Container, the target eNB should combine the fake PDCP-SN IE (12 bit) and HFN IE (20 bit) to get the 32 bit COUNT value. And then the target eNB splits the combined 32 bit COUNT value into the real 15 bit PDCP SN and 17 bit HFN.
5)    The target eNB uses the real spitted 15 bit PDCP SN and 17 bit HFN for UL/DL data transmission after handover success.

We do not believe the solution is good enough and have some drawbacks:

1)    Complication of the implementation. 

· In this solution, the source eNB needs to split the COUNT value to the fake PDCP-SN IE (12bit) and HFN IE (20bit). The target eNB needs to combine the fake PDCP-SN IE (12bit) and HFN IE (20bit) to the COUNT value and split the combined COUNT value to the real 15 bit PDCP SN and 17 bit HFN again.
· The solution needs the extra interaction between RRC and S1/X2 AP. The target eNB needs to extract the PDCP SN size from the RRC Container before handling the S1/X2 message.
2)  Lack of backwards compatibility 
· The solution require to deal with the same IE in different ways for different releases respectively, i.e. the R11 eNB handles the COUNT Value IE in totally different way compared to the R10 and backward release eNB.

3) Confused the standard concept 
· The solution  requires to transmit the fake PDCP-SN IE (12bit) and HFN IE (20bit) on S1/X2 AP. The original definition about PDCP-SN and HFN shall never be valid. This will cause misunderstanding about the definition of PDCP SN and HFN among RAN WGs. Please pay attention that the PDCP SN and HFN are defined by RAN2.

There is another solution which can overcome all drawback above – define a new COUNT Value IE including the real 5 bit PDCP SN and 17 bit HFN.
Proposal 1: Define a new PDCP-SN and HFN IE instead of reusing the current COUNT Value IE.
Another potential issue is the bitmap of the Extended Receive Status of UL PDCP SDUs. RAN2 has already agreed that half of bitmap of the 15 bit should be used. Hence there are two possible solutions:

· Alternative 1: Define a separate IE (e.g. Extended Receive Status of UL PDCP SDUs IE ) with a variable BIT STRING (1…16384);

· Alternative 2: Define an IE (e.g. Extended Receive Status of UL PDCP SDUs IE) with a variable BIT STRING (1…12288). The target eNB calculates the status of PDCP SDUs with this IE plus 4096 (indicated by the current Receive Status of UL PDC SDUs IE). 

Though the Alternative 2 can avoid sending 4k bit, the Alternative 2 is less compatible:

· If the new Extended Receive Status of UL PDCP SDUs IE is not present, the target eNB has no idea that whether there the IE is missing during transmission or the Status of UL PDCP SDUs is neither more nor less than 4096. 
Proposal 2: Define the bitmap as a variable BIT STRING (1…16384).
3 Proposal
This paper discusses the potential issues about the PDCP SN extension and gets the proposals below:
Proposal 1: Define a new COUNT Value IE instead of reusing the current COUNT Value IE.

Proposal 2: Define the bitmap as a variable BIT STRING (1…16384).
The corresponding CRs against TS 36.413 and TS 36.423 are given in [3] [4].
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