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1
Introduction
At RAN3#89bis, an LS was received from RAN2 informing RAN3 of the following [1]:

 RAN2 has taken as a baseline to extend the field length of PDCP SN [TS 36.323] for AM DRB for both UL and DL to 23 bits in Rel-13, in addition to the previous maximum value of 15 bits (which is per DRB configurable).
Subsequently, RAN2 agreed at RAN2#91bis to extend the PDCP SN size to 18 bits, rather than 23 bits [2].

In this paper, we summarize the impact of the above on RAN3 specifications.
2
Discussion
In Rel-11, the field length of PDCP SN was extended from 12 to 15 bits for AM DRB for both UL and DL.  This resulted in new IEs being added to X2AP and S1AP, as summarized in Table 1.
	IE name
	Description
	X2AP
	S1AP

	UL COUNT Value Extended
	PDCP SN and HFN of first missing UL PDCP SDU in case of 15 bit long PDCP SN
	Added to SN STATUS TRANSFER message
	Added to eNB Status Transfer Transparent Container IE of eNB STATUS TRANSFER and MME STATUS TRANSFER messages

	DL COUNT Value Extended
	PDCP SN and HFN that the target eNB should assign for the next DL SDU not having an SN yet in case of 15 bit long PDCP SN
	
	

	Receive Status of UL PDCP SDUs Extended
	Bitmap indicating the status of the UL PDCP SDU following the first missing UL PDCP SDU, used in case of 15 bit long PDCP SN
	
	


Table 1: Impacts of PDCP SN extension to 15 bits in Release 11
Now in Rel-13, the field length is being further extended to 18 bits due to increased peak data rates resulting from carrier aggregation of up to 32 component carriers.  If we follow the same principles as Rel-11, then the following new IEs are needed:

-
UL COUNT Value for PDCP SN Length 18 IE;

-
DL COUNT Value for PDCP SN Length 18 IE; and
-
Receive Status of UL PDCP SDUs for PDCP SN Length 18 IE

The UL and DL COUNT values are straight forward and can be coded in X2AP and S1AP as shown below:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDCP-SN Length 18
	M
	
	INTEGER (0..262143)
	
	-
	-

	HFN for PDCP-SN Length 18
	M
	
	INTEGER (0..16383)
	
	-
	-


Proposal 1:
Add a new UL COUNT Value for PDCP SN Length 18 IE and DL COUNT Value for PDCP SN Length 18 IE to the eNB Status Transfer Transparent Container IE (TS 36.413) and SN STATUS TRANSFER message (TS 36.423).

Regarding the Receive Status of UL PDCP SDUs, the length of the bitmap in case of 18 bit long PDCP SN can potentially reach half of the PDCP SN space which would be 131,072 bits.  Since the Receive Status of UL PDCP SDUs may be used by the target eNB in a Status Report message sent to the UE, the 18 bit long PDCP SN can potentially result in a very large PDCP Control PDU.  RAN2 is still discussing how to handle very large PDCP Control PDUs over Uu, but the outcome of the discussion should not have any effect on the X2 signaling which can simply be a bitmap of up to 131,072 bits.
Proposal 2:
Add a new Receive Status Of UL PDCP SDUs for PDCP SN Length 18 IE to the eNB Status Transfer Transparent Container IE (TS 36.413) and SN STATUS TRANSFER message (TS 36.423). The IE is a bit string of up to 131,072 bits.

In case of dual connectivity, there is an additional impact of the PDCP SN length extension. TS 36.425 defines a frame format (PDU Type 1) to transfer feedback (DL Data Delivery Status) to allow the receiving MeNB to control the downlink user data flow via the SeNB.  To extend the DL Data Delivery Status to support 18 bit long PDCP SN, a new PDU Type is needed.
Proposal 3:
In TS 36.425, add a new PDU Type for DL Data Delivery Status in case of 18-bit PDCP SN.
3
Conclusion
In this paper, we analyzed the impacts to RAN3 specifications of extending the PDCP SN field length to 18 bits.  The following is proposed:
Proposal 1:
Add a new UL COUNT Value for PDCP SN Length 18 IE and DL COUNT Value for PDCP SN Length 18 IE to the eNB Status Transfer Transparent Container IE (TS 36.413) and SN STATUS TRANSFER message (TS 36.423).

Proposal 2:
Add a new Receive Status Of UL PDCP SDUs for PDCP SN Length 18 IE to the eNB Status Transfer Transparent Container IE (TS 36.413) and SN STATUS TRANSFER message (TS 36.423). The IE is a bit string of up to 131,072 bits.
Proposal 3:
In TS 36.425, add a new PDU Type for DL Data Delivery Status in case of 18-bit PDCP SN.

Corresponding CRs are provided in [3], [4] and [5].  Note that RAN2 is expected to decide during RAN2#92 whether to support dual connectivity with up to 32 component carriers, so the need for the TS 36.425 CR should be confirmed during this meeting.
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