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1. Introduction
RAN#31 in Sanya confirmed the LTE architecture as shown in figure 1.
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Figure 1: LTE architecture

With this type of architecture, the issue how to support lossless intra-LTE handover should be considered. In the last RAN3 meeting, several methods to avoid dataloss in intra-LTE mobility have been discussed: i.e. data forwarding from source ENB to target ENB, forwarding originating from the aGW, and bi-casting at aGW. In [1], it was agreed that data forwarding from source ENB to target can be used to avoid dataloss especially for non-real time services.
In this contribution we would like to discuss alternatives to deal with lossless intra-LTE mobility with data forwarding from source ENB to target ENB.

First we will briefly discuss the handling of lossless mobility in UMTS today (section 2)
2. Lossless mobility today

Lossless mobility is supported (in theory) for the intra-UMTS SRNS relocation cases.

PDCP is configured for lossless operation. As a result, as long as PDCP does not receive an ACK from ARQ for a complete PDCP-PDU, it will keep a copy of the IP packet (PDCP-SDU) in its buffer (double buffering during transmission, both in PDCP and in ARQ);
When relocation/handover needs to happen, all packets for which transmission started to the UE but the complete reception was not confirmed by RLC, are forwarded to the target RNC/network with the PDCP SN (and GTP SN). In addition all IP packets for which transmission did not start yet are also forwarded with their GTP number (for re-ordering purposes).
3. Discussion

Different from UMTS today, in LTE system, ARQ and segemention are located in ENB, while PDCP is in aGW as introduced in section 1. If data forwarding from source ENB to target ENB is applied, it needs to be investigated what kind of data should be forwarded. (i.e., before segmentation or after segmentation)

Basically, the alternatives are

1) RLC SDU (PDCP PDU) is forwarded as in UMTS today.  RLC SDUs refer to the SDUs that have not been confirmed.
2) Both RLC SDU and RLC PDU are forwarded. Here the RLC SDU means the SDUs that have not been segmented and RLC PDU means the data packet that has been segmented and added header information.
The comparision of each alternative is shown in table 1.
	
	RLC SDU is forwarded
	Both RLC SDU and RLC PDU are forwarded

	Cons
	· Waste radio resource. Because if one of RLC PDU is not confirmed. A complete RLC SDU will be transmitted again.
	· New mechasim to transmit both PDU and SDU.

	Pros
	· No data loss.

· Comply with the current mechanism.

· Easy for data forwarding
	· No data loss
· Efficient use of radio resource.


Table 1: Comparision of each alternative
For option 1), it complies with the current mechanism, while this leads to waste the radio resource. Thus it should be evaluated whether the drawback is big or not.  Option 2) seems effective and efficient. But how to transmit PDU and SDU between source ENB and target ENB is one issue to be resolved. For example, if GTP tunnel is used as in SRNS relocation in UMTS, a mechanism to differenciate PDUs and SDUs should be devised.
Below we give the possible methods to implement alternative 2:


a. RLC SDUs are sent through the user plane, while the RLC PDUs are sent by control plane. With this method, new mechanism for data transmission between ENBs is not required. But the size of control messages and additional delay incurred by the control plane mechanism should be evaluated carefully.

b. Both RLC PDUs and RLC SDUs are sent via control plane. As solution a, the same question arises concerning the size of the message. 

c. Both RLC PDUs and RLC SDUs are sent via user plane. New user plane frame protocol needs to be defined to differentiate them. 
Though we presented the above solutions for the alternative 2, the benefits of each alternative need further investigation and more solutions can be considered.
4. Proposal
It is proposed to discuss the above data forwarding method, and capture the text proposal for R3.018.
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x. Lossless mobility today

Lossless mobility is supported (in theory) for the intra-UMTS SRNS relocation cases.

PDCP is configured for lossless operation. As a result, as long as PDCP does not receive an ACK from ARQ for a complete PDCP-PDU, it will keep a copy of the IP packet (PDCP-SDU) in its buffer (double buffering during transmission, both in PDCP and in ARQ);
When relocation/handover needs to happen, all packets for which transmission started to the UE but the complete reception was not confirmed by RLC, are forwarded to the target RNC/network with the PDCP SN (and GTP SN). In addition all IP packets for which transmission did not start yet are also forwarded with their GTP number (for re-ordering purposes).
x. Discussion

Different from UMTS today, ARQ and segemention are in ENB, while PDCP is in anchor in LTE. If data forwarding from source ENB to target ENB is applied, the type of data forwarded i.e. before segmentation or after segmentation needs investigation. Basically, the alternatives are

1) Only RLC SDU (PDCP PDU) is forwarded like UMTS today.  RLC SDU refer to the SDUs that have not been confirmed.

2) Both RLC SDU and RLC PDU are forwarded. Here the RLC SDU means the SDUs that have not been segmented.

Here RLC PDU means the data packet that has been segmented and added header information. The comparision of each alternative is shown in table 1.

	
	Only RLC SDU is forwarded
	Both RLC SDU and RLC PDU are forwarded

	Cons
	· Waste radio resource. Because if one of RLC PDU is not confirmed. A complete of RLC SDU will be transmitted again.
	· New mechasim to transmit both PDU and SDU.

	Pros
	· No data loss.

· Comply with the current mechanism.

· Easy for data forwarding
	· No data loss
· Efficient use of radio resource.


Table z: Comparision of each alternative

The possible solutions for alternative 2:


a. RLC SDUs are sent through user plane, while the RLC PDUs are sent via control plane. 


b. Both RLC PDUs and RLC SDUs are sent via control plane. 


c. RLC SDUs and RLC SDUs are both sent over user plane. 

































































































































