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1 Introduction

In the last RAN3 meeting, it was agreed that data forwarding is applied for realtime and non-realtime services for intra access mobility. But whether forwarding is based on the outer ARQ SDUs or PDUs is FFS and it should be decided by RAN2. This document will compare different data forwarding schemes.
2 Discussion

Data forwarding is used to provide lossless eNodeB relocation during handover, which will introduce data transferring from source eNodeB to target eNodeB. The various data forwarding mechanisms can be classified as SDU based (forward SDUs only) or PDU based (forward PDUs and SDUs) [1], [2].
In our understanding, the ARQ mechanism and data forwarding mechanism should be considered jointly to optimize the system performance. Since it is still FFS whether the ARQ retransmits RLC SDUs or RLC PDUs [3], there will be three possible options when considering different ARQ and data forwarding schemes:
1) SDU based ARQ retransmission /SDU based Data forwarding
2) PDU based ARQ retransmission /SDU based Data forwarding
3) PDU based ARQ retransmission /PDU based Data forwarding
Qualitative comparisons of different options are summarized in table1 (downlink) and table 2 (uplink) in terms of performance and complexity etc. The detailed data and information needed to be transferred can be found in [4].
Table 1: Comparisons of data forwarding mechanisms in the downlink
	
	Option1: SDU based ARQ retransmission /SDU based Data forwarding
	Option2: PDU based ARQ retransmission /SDU based Data forwarding
	Option3: PDU based ARQ retransmission /PDU based Data forwarding

	Data forwarding related metrics
	Amount of data from S_NB to T_NB
	High(Un-segmented SDUs and unsuccessfully transmitted SDUs )
	High(Un-segmented SDUs and unsuccessfully transmitted SDUs )
	Low(Un-segmented SDUs and unsuccessfully transmitted PDUs)

	
	Amount of status info. from S_NB to T_NB
	Low(Only SDU-level status information)
	Low(Only SDU-level status information)
	Medium(PDU-level status information and a little amount of SDU-level status information)

	
	Complexity of data forwarding mechanism
	Low(Less data and status information types )
	Low(Less data and status information types )
	High(More data and status information types )

	ARQ entity related metrics
	Buffer requirement
	Medium(Un-segmented SDUs and unsuccessfully transmitted SDUs )
	High(Un-segmented SDUs, unsuccessfully transmitted SDUs and unsuccessfully transmitted PDUs )
	Low(Un-segmented SDUs and unsuccessfully transmitted PDUs )

	
	Complexity
	Low(Only SDU-level status need to be maintained)
	High(Both SDU-level and PDU-level status need to be maintained)
	Medium(PDU-level status need to be maintained, SDU-level status will be very simple)

	Air interface related metrics
	Resource utilization in S_NB (normal case)
	Low(SDU need to be retransmitted even  if it was partially received by UEs)
	High(Only unsuccessfully transmitted PDUs need to be retransmitted)
	High(Only unsuccessfully transmitted PDUs need to be retransmitted)

	
	Resource utilization in T_NB (caused by handover)
	Low(SDU need to be retransmitted in T_NB even  if it was partially transmitted successfully in S_NB)
	Low(SDU need to be retransmitted in T_NB even  if it was partially transmitted successfully in S_NB)
	High(Only unsuccessfully transmitted PDUs need to be retransmitted in T_NB)


Table 2: Comparisons of data forwarding mechanisms in the uplink

	
	Option1: SDU based ARQ retransmission /SDU based Data forwarding
	Option2: PDU based ARQ retransmission /SDU based Data forwarding
	Option3: PDU based ARQ retransmission /PDU based Data forwarding

	Data forwarding related metrics
	Amount of data from S_NB to T_NB
	Low(Only complete SDUs within the receiver window need to be forwarded; None if out of sequence delivery is permitted)
	Low(Only complete SDUs within the receiver window need to be forwarded; None if out of sequence delivery is permitted)
	High(PDUs within the receiver window need to be forwarded; Only PDUs needed if out of sequence delivery is permitted)

	
	Amount of status info. from S_NB to T_NB
	Low(Only SDU-level status)
	Low(Only SDU-level status)
	Low(Only PDU-level status)

	
	Complexity of data forwarding mechanism
	Low(Less data and status information types )
	Low(Less data and status information types )
	High(More data and status information types )

	ARQ entity related metrics
	Buffer requirement
	Low(Only completely received SDUs ; None if in sequence deliver is not required)
	High(Completely received SDUs and PDUs; Only PDUs if in sequence deliver is not required)
	High(Completely received SDUs and PDUs; Only PDUs if in sequence deliver is not required)

	
	Complexity
	Low(Only SDU-level status need to be maintained)
	High(Both SDU-level and PDU-level status need to be maintained)
	Low(Only PDU-level status need to be maintained)

	Air interface related metrics
	Resource utilization in S_NB (normal case)
	Low(SDU need to be retransmitted even if it was partially received )
	High(Only unsuccessfully transmitted PDUs need to be retransmitted)
	High(Only unsuccessfully transmitted PDUs need to be retransmitted)

	
	Resource utilization in T_NB (caused by handover)
	Low(SDU need to be retransmitted form UE to T_NB even  if it was partially received in S_NB)
	Low(SDU need to be retransmitted form UE to T_NB even  if it was partially received in S_NB)
	High(Only unsuccessfully transmitted PDUs need to be retransmitted form UE to T_NB)


Taking one with another, Option 1 will permit simple data forwarding mechanism and low ARQ complexity, but the radio resource utilization is inefficient. Option 3 will use the radio resource more efficiently at the cost of complex data forwarding mechanism. Option 2 seems to be a trade-off. But one drawback of Option 2 is that SDU-level status information must be maintained only for the purpose of data forwarding, which will increase the ARQ complexity. Another drawback is the inefficient utilization of radio resource compared with Option3.
SDU based ARQ or PDU based ARQ for LTE is still TBD in [3]. If ARQ retransmission is based on SDU, Option1 will be the best choice undoubtedly. The data forwarding mechanism of Option 2 is simpler than Option3 if ARQ is based on PDU. However, the inefficiency in resource utilization is a vital drawback of Option 2. Since handover usually occurs at the cell edge with poor radio condition, Option2 will bring notable extra retransmissions in the target Node B. Compared with Option 2, Option 3 is outstanding in this aspect. Furthermore, the complexity of Options 3 can be decreased by possible optimization of the data forwarding mechanism. So option 3 is more preferable for LTE while ARQ retransmission is based on PDU.
3   Proposal

This document discusses possible options of data forwarding .We propose the ARQ mechanism and data forwarding mechanism should be considered jointly when determining whether SDU or PDU based data forwarding should be used. In our current opinion, data forwarding should be based on SDU if ARQ retransmission is based on SDU. Otherwise PDU based data forwarding mechanism should be adopted.
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