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Introduction

The intention of this contribution is to discuss a way to ensure the continuity of the PDCP sequence number by X2-AP procedure  during handover as it is required by RAN2 [1] and agreed last meeting.
Discussion

RAN2 decided to ensure continuous PDCP SN during the handover [1]. According to this decision RAN3 is required to specify a mechanism to

1. Inform the target eNB about the next DL(UL) PDCP SN to allocate to a packet which does not have a PDCP sequence number, yet, either from source eNB B or from the GW (Next PDCP SN Information),

2. Inform from the source eNB to the target eNB about the received PDCP SDUs (UL (DL) PDCP Status Information).

One approach to report this information may be to use the GTP-U SN mapped with PCPD-SN. This is according to the fact handover informs the target eNB of the consistency of the offset [4]. 

The GTP-U SN is still optional in all the E-UTRAN. The matching of GTP-U SN and PDCP-SN over X2 and simultaneous S1 is not easy.  SA2 also advices RAN3 that the UP solution encounters some issues [2]. The Serving Gateway can be relocated during S1-Handover procedure. It is rare but it is possible. There is no interface between source and target Serving Gateway. The immediate consequence is the restart of the GTP-U SN. A work around studied in SA2 could be to allow to the PDN-GW the generation of the GTP-SN.  In additional the offset consideration is always an ambiguous problem with cycling SN. This approach became tricky if we consider the possibility of forwarding between two eNBs without X2 [5]. 

The X2-AP approach by reusing the Handover Preparation procedure, according to the offset option, does not response to all RAN2 requirements. Indeed RAN2 requires two types information “DL Next PDCP SN” and the “UL PDCP Status”. This information is not available in the source eNB at the same time and surely not at the Handover Preparation time. 
A pure CP approach reduces the complexity of the RAN2 requirements. The source eNB information may be send with an existing or a dedicated procedure on X2. For optimization reason because the source eNB is still under commutation with the UE and it may decide to cancel the handover, it seems difficult to anticipate the sending of  “Next DL PDCP SN” information to the target eNB during the Handover Preparation phase.  It is too early …

If the Handover Preparation cannot be reuse, the introduction of a new “PDCP Status Information” procedure in X2AP is a realistic for CP approach. This procedure may convey all continuous PDCP relative information in DL and UL. The procedure is optional and may be used by the source eNB only if it is necessary.  
The procedure may be triggered one or twice (with the separation of the “DL Next PDCP SN Information” and the “UL PDCP Status Information”) after the Handover Command [3] or its timing can be discussed in RAN3 but due to optimization issue it seems better that the exact moment of triggered will not be specified or is still FFS. 

From RAN3 point of view, ensures the Continuity of the PDCP with a new PDCP Status Information procedure only add some signally over X2 without any more complexity on UP. The impacting of failure during this procedure is minimal because the PDCP will restart in target eNB
Proposal

X2 PDCP Status Information procedure could be included into 36.423 as well:

8.x

X2 PDCP Status Information
8.x.1
General

The X2 PDCP Status Information procedure allows the source eNB to report the PDCP necessary information to the target eNodeB.
8.x.2
Successful Operation
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Figure YY: X2 PDCP Status Information procedure
The source eNodeB initiates the procedure by sending the X2 PDCP Status Information message to the target eNodeB. 
Editors Note: The full PDCP information relative to the handover is FFS.
8.x.3
Unsuccessful Operation

8.X.4
Abnormal Conditions

/* OMITTED PART */
9.1.x
X2 PDCP Status Information

This message is sent by the source eNodeB to inform the target eNodeB about the PDCP resources information.

Direction: eNodeB ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	Source eNB UE Context ID
	M
	
	
	allocated at the source eNodeB

Note: working IE name
	
	

	Target eNB UE Context ID
	M
	
	
	allocated at the target eNodeB

Note: working IE name
	
	

	DL Next PDPC SN
	O
	
	
	Note: working IE name (coding is FFS)
	
	

	UL PDCP SDU Information
	O
	
	
	Note: working IE name (coding is FFS)
	
	


Editor’s note: It is FFS if the procedure may be triggered more than once time during the handover preparation.
Conclusion 

The introduction of a new procedure PDCP Status Information procedure to response to RAN2 requirement on Continuous PDCP during handover seems to be appropriate. We ask to RAN3 to debate this proposition.
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