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Introduction

This contribution shows how it is easily possible to extend the X2 PDCP Status Information procedure on S1. This will ensure the continuity of the PDCP sequence number during S1 handover. This solution should be consistent with a X2-AP PDCP Status Information procedure [5].
However the timeline and the utility of the S1 PDCP Continuity are questioned.
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 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 PDCP Status Information).

The used of UL/DL forwarding scheme was not clear and it is questioned in RAN3.
As we previously discuss over X2 [5] a pure CP approach reduces the complexity. The introduction of a new “PDCP Status Information” procedure in X2AP has a lot advantage:

·  Convey all continuous PDCP relative information in DL and UL

· Optional the procedure 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”) 
· Only add some signally over X2 without any more complexity on UP
The PDCP Status Information procedure can be easily extended to S1-AP by the creation of two new procedures:

· S1 eNB PDCP Status Information: eNB(MME
· S1 MME PDCP Status Information: MME(eNB
The detail example of theses two procedure is presented in the Annex Extension of X2 PDCP Status Information to S1.
S1AP requires two procedures if S1 Handover over occurs without X2. The source eNB sends a S1 eNB PDCP Status Information to the MME and the MME reports a S1 MME PDCP Status Information to the target eNB. 

It is FFS and questionable if for latency and performance reasons, it is necessary to forward the PDCP Status Information from source to target MME when the S1 handover required MME relocation.
However theses procedures ensure the forwarding of the PDCP information over S1 and not the PDCP SDU forwarding. It seems to be difficult to ensure X2 forwarding and optimised S1handover without X2 links. 
In the hypothesis there is and possible IP Tunnel between the source eNB and the target eNB the forwarding may studied to optimise the X2 forwarding without X2. The figure Fig.1 presents the principal of the forwarding using the available IP network signified by the “IP Cloud”. 
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Fig. 1: IP Cloud forwarding without X2
The S1 forwarding into an IP Cloud may or may not be efficient. It is somewhat dependent on the location of the eNBs, in relation to the routers used for forwarding and the different IP network domains (public and private). The use of S1 forwarding may or may not be required based on the label (real time vs. non-real-time etc...) along with the MME pool area configuration.
The previous paragraphs clarify that the S1-AP can easily provide to the target eNB all the PDCP status report information. But the used of UL/DL data forwarding scheme was no clear and required more investigation. The forwarding into IP Cloud without X2 could be a solution, but it not clear whether it could improve substantially the handover against the difficulty and the cost of the solution? 
As consequence and to not delay the current stage 3 work it is proposed to continue to study the possibility of S1 in the future.
Conclusion 

The introduction of a new procedure S1 PDCP Status Information procedure to response to ensure Continuous PDCP during S1-handover seems to be appropriate. 
However the UL/DL data forwarding scheme without X2 interface needs to be consider further more from efficiency point of view before to state a standard proposition. 
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Annex: Extension of X2 PDCP Status Information to S1

S1 PDCP Status Information procedure could be included into S1-AP 36.413 as:
8.4.x

S1 eNB PDCP Status Information
8.4.x.1

General

The PDCP S1 eNB Status Information procedure allows the eNB to report the PDCP necessary information to the target MME during the Handover Preparation.

8.4.x.2

Successful Operation
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Figure YY: PDCP S1 eNB Status Information procedure 
The eNodeB initiates the procedure by sending the S1 eNB PDCP Status Information message to the MME. 

Editors Note: The full PCPD information relative to the handover is FFS.

8.4.x.3

Unsuccessful Operation

8.4.X.4

Abnormal Conditions

8.5.x

S1 MME PDCP Status Information
8.5.x.1

General

The PDCP S1 MME Status Information procedure allows the MME to report the PDCP necessary information to the target eNB during the Handover Preparation.

8.5.x.2

Successful Operation


[image: image3.emf] 

eNodeB  

S1  MME   PDCP  STATUS INFORMATION  

MME  


Figure YY: PDCP S1 MME Status Information procedure
The MME initiates the procedure by sending the S1 MME PDCP Status Information message to the eNB. 

Editors Note: The full PCPD information relative to the handover is FFS.

8.5.x.3

Unsuccessful Operation

8.5.X.4

Abnormal Conditions

/* OMITTED PART */

9.1.5.x 
S1 eNB PDCP Status Information

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

Direction: eNodeB ( MME.

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

	Message Type
	M
	
	
	
	
	

	MME S1-AP UE Identity
	M
	
	
	
	
	

	eNB S1-AP UE Identity
	M
	
	
	
	
	

	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.
9.1.5.x 
S1 MME PDCP Status Information

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

Direction: MME ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	MME S1-AP UE Identity
	M
	
	
	
	
	

	eNB S1-AP UE Identity
	M
	
	
	
	
	

	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.
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