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1
Introduction

A number of input documents [1-12] to RAN2#53 discuss RLC data forwarding in handover cases. There are so many different flavours in the initial proposals, that it may be difficult to get the discussion started, before there are commonly described characteristics to see the differences, if any, between the proposals. This document attempts to provide a summary of the different inputs that could be used as a discussion and comparison tool for further alignment of proposals.
Many documents consider the PDCP re-ordering capability inadequate for providing in-sequence delivery of packets. However, as [11] points out, if used for ciphering, PDCP will need a significantly longer sequence number than what is being used nowadays, and would subsequently be much more suitable for handling in-order delivery at same time. Reordering capability of PDCP in E-UTRAN is also assumed in RAN3 [13].

Most documents provide comparison between a number of different solutions. However, none of the documents prepared before the meeting succeed in listing all the proposed alternatives of other proponents. To limit the number of options in the comparison, generally only the main proposed option of each proponent is listed in the tables.
2
Discussion
2.1
Downlink proposals
The different proposals for data forwarding in downlink are summarized in Table 1.
Table 1: Summary of data forwarding proposals for Downlink

	Description
	Forwarded (RLC) unit
	RLC retrans. based on
	RLC context transfer
	In-sequence provided by
	S1 reordering provided by
	Pros
	Cons

	A - Complete state transfer 

Samsung
Motorola?
	All SDU+PDU information
	PDUs
	Complete forwarding
	RLC
	FFS if needed
	No loss over radio interface
	High complexity in state transfer, PDU re-assembly, re-segmentation

	B - Forward all incomplete SDUs, PDCP in-sequence
Motorola, Nokia
	All incomplete SDUs
	PDUs
	Partial forwarding
	PDCP SN
	PDCP SN
	Low complexity
	Some loss: Incomplete SDUs retransmitted

	C - SDU-level ARQ, PDCP in-sequence
Alcatel
	Complete ARQ buffer contents (=SDUs)
	SDUs
	Complete forwarding
	PDCP SN (or not at all)
	PDCP SN (or not at all)
	
	

	D -  Lower PDCP layer

NEC
	All SDUs starting from the first incomplete
	PDUs
	Reset
	PDCP or LPDCP SN
	PDCP or LPDCP SN
	Lowest complexity
	Highest loss: Even completed SDUs retransmitted

	E - Forward all SDUs starting from the first incomplete
DoCoMo, Nokia, Ericsson
	All SDUs starting from the first incomplete
	PDUs
	Reset
	RLC
	FFS; security mechanism or S1 SN [4]
	Lowest complexity
	Highest loss: Even completed SDUs retransmitted


2.2
Uplink proposals

The different proposals for data forwarding in uplink are summarized in Table 2.
Table 2: Summary of data forwarding proposals for Uplink

	Description
	Forwarded (RLC) unit
	RLC retrans. based on
	RLC context transfer
	In-sequence provided by
	S1 reordering provided by
	Pros
	Cons

	A - Complete state transfer

Samsung
	All SDU+PDU information
	PDUs
	Complete forwarding
	RLC
	FFS if needed
	No loss over radio interface
	High complexity in state transfer, PDU re-assembly, re-segmentation

Doesn’t guarantee in-order delivery for HC

	B - PDU-level ARQ, PDCP in-sequence
Nokia
	Nothing; all complete SDUs passed to aGW
	PDUs
	Partial forwarding
	PDCP SN
	PDCP SN
	Low complexity

In-order delivery for HC 
	Incomplete SDUs retransmitted

	C - SDU-level ARQ, PDCP in-sequence
Alcatel
	Nothing
	SDUs
	
	PDCP SN (or not at all)
	PDCP SN (or not at all)
	Low complexity

In-order delivery for HC
	Incomplete SDUs retransmitted

	D - No forwarding
DoCoMo, Nokia 
	Nothing; all SDUs starting from the first incomplete discarded in old eNB
	PDUs
	Partial forwarding
	RLC or FFS
	
	Lowest complexity
	Highest loss over radio interface

Doesn’t guarantee in-order delivery for HC

	E - No forwarding

Ericsson, NEC
	Nothing; all SDUs starting from the first incomplete discarded in old eNB
	PDUs
	Reset
	RLC
	Security mechanism (PDCP?) if needed
	Lowest complexity
	Highest loss over radio interface

Doesn’t guarantee in-order delivery for HC if needed


3
Conclusions
This document has presented summary tables of different methods for arranging data forwarding in relation to handover. It is proposed that further discussion would take place based on these attributes to seek further alignment in the high-level views of data forwarding related to handovers.
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