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1. Introduction
The confirmed LTE architecture is reflected in figure 1:
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Figure 1: LTE architecture
In this contribution, we will look at the issue of RLC operation at intra-LTE, inter-ENB handover. 
In section 2 we will discuss RLC DL handling at intra-LTE, inter-ENB handover. Different solutions are discussed. While for UL handling, please refer to another Samsung contribution UL re-ordering [1].
Section 3 proposes a way forward.

Ref. [1] showed that ROHC is not very suitable for handing larger out of sequence situations. Based on the re-ordering analysis in [1], some possibilities are not described in this contribution:

1) Solutions allowing larger out of sequence delivery to ROHC at intra-LTE handover.

2) Solutions based on re-ordering at the PDCP layer.

Thus, in order to avoid excessive out of sequence delivery to PDCP at handover, this contributions assumes in sequence delivery to PDCP: the target ENB has to ensure that SDU’s coming from the source ENB and the aGW, have to be transmitted by ARQ in the order according to the PDCP SN.

2. RLC DL handling at intra-LTE, inter-ENB handover
During RAN3#51bis meeting, RAN3 agreed data forwarding as the only mechanism for intra-LTE access mobility. The buffered data in source ENB should be forwarded to the target side for lossless mobility. Therefore, how to treat with the data in source and target side should be considered i.e. is it necessary for ARQ continuation. In this paper, different alternatives will be discussed.
2.1. SDU forwarding, Target ENB retransmits missing SDU’s
In this solution, not completely confirmed SDUs and not transmitted SDUs are forwarded to the target ENB. The ARQ entity is restarted in target ENB. This is shown in figure 2.
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Figure 2: SDU forwarding, Target ENB retransmits missing SDU’s (scheme 1)
All received data after a gap will be discarded in the UE i.e. PDU1005. Even though PDU1003 and PDU1004 are successfully received by the UE, the target ENB will transmit them again. So this scheme will cause quite some DL retransmission overhead and as a result, reduce the radio efficiency. 
2.2. SDU forwarding, target ENB retransmits not transmitted SDU’s
In this solution, only not transmitted SDUs are forwarded to the target ENB. The ARQ entity is restarted in target ENB. This is shown in figure 3.
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Figure 3: SDU forwarding, Target ENB retransmits not transmitted SDU’s (scheme 2)
With this method, PDU1003 and PDU1004 will be lost, and SDU64, 65 and 66 are not delivered to the UE higher layers. Our assumption currently is that we should design a solution which does not cause loss at intra-LTE inter-ENB handover.
2.3. ARQ continuation, both PDU and SDU are forwarded
In this third solution, non-confirmed PDU’s as well as not transmitted/non-segmented SDUs will be forwarded to the target ENB as shown in figure 4.

[image: image3.emf]UE

SDU63

PDU1001

SDU64 SDU65 SDU66

PDU1002PDU1003PDU1004PDU1005

Source ENB

Target ENB

Not confirmed

SDU67

PDU Forwarding

PDU1003PDU1004PDU1006PDU1007

PDU1003

PDU1004

PDU1006

SDU Forwarding

SDU68

SDU68

SDU68

PDU1008 PDU1007

SDU67

SDU67


Figure 4: ARQ continuation, both PDU and SDU are forwarded (scheme 3)
The target ENB and the UE continue ARQ operation normally. There is no special action for the UE with this mechanism.
From a Uu efficiency point of view this solution is most optimal. There is no data loss compared with scheme 2.
3. Proposal
The comparison of different scheme is shown in table1.
	
	Radio efficiency
	Packet loss
	Packet transfer delay
	Complexity

	1. Target ENB forwards missing SDU’s
	--
	+
	-
	+

	2. Target ENB forwards not transmitted SDU’s
	---
	-
	--
	++

	3. ARQ continuation
	+
	+
	+
	-


Table 1: Comparison of each scheme
Based on this comparison, we propose to adopt scheme 3.
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