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1. Introduction
Forwarding strategy for IRAT HO was discussed and shared by some companies due to its advantages compared to the bi-casting and do-nothing strategies [1,2]. This contribution makes some further discussion on this topic based on the LTE<->3G HO scenario.
2. Discussion
To avoid the context transfer, the IP packets input to PDCP layer (PDCP SDU) based forwarding maybe the good choice. But we must take into account the impacts on the legacy system.
2.1. Scenario 1: LTE->3G scenario

What should be buffered in LTE system is TBD except the buffered RLC PDU for the ARQ level retransmission. Form the specification point of view, the PDCP SDU maybe buffered till the related data payload is ACKed by the receiver. And because the LTE protocol is still TBD, then maybe the following two options are possible:

· Option 1: the PDCP SDU is buffered

· For this option, the PDCP SDU is buffered till the related data payload is ACKed by the receiver

· Option 2: only the RLC SDU is buffered

· For this option, the PDCP SDU is processed and buffered as RLC SDU form immediately after it is received from the high layer. 

For the option 1, the IP packets (PDCP SDU) forwarding is the straightforward way for the IRAT HO scenario to avoid the data loss. 
This scenario procedure is shown in figure 1 and the user plane data process is shown in annex A.

For the option 2, in the LTE->3G HO scenarios, we have two kinds of data buffered in the eNode B:

· RLC SDUs in the RL C layer buffer which are not sent to receiver yet

· RLC PDUs in the RLC retransmission buffer which are waiting acknowledgement from the receiver.

It is obvious that the RLC SDU/PDUs cannot be forwarded to the target 3G system. So to avoid the data-loss, the RLC SUD/PDU must be inverse-processed to change back to the PDCP SDU forms and then forwarded, such as the de-compressed, de-ciphered and so on. But these kinds of inverse-process will add complexity to the system and is implementation related procedure. So from specification point of view, to realize the lossless LTE->3G HO, the PDCP SDU must be buffered. Then we have the following proposals:

Proposal 1: no context transfer in the IRAT HO scenario
Proposal 2: PDCP SDU should be buffered for the lossless IRAT HO

Proposal 3: the PDCP SDU based forwarding should be adopted in the LTE->3G HO to avoid the data loss.

Proposal 4: Agree the mentioned procedure in figure 1 as the work assumption for the LTE->3G HO scenario
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Figure 1 LTE->3G HO scenario procedures with the PDCP SDU buffered

2.2. Scenario 2: 3G->LTE HO

In the legacy 3G systems, according to the specification, the GTP-U PDU is buffered till the acknowledgement from the receiver. It is obvious that the GTP-U PDUs, which are not ACKed, can be forwarded to the target system after the HO confirmation. The procedure is similar as the figure 1. 

But at the current status, many vendors only buffer the RLC PDU. That means the received GTP-U PDU is input to PDCP and RLC immediately and finally buffered as the RLC PDU form. Then in the 3G->LTE HO scenario, there are two kinds of data buffered in the 3G RNC:

· RLC PDUs in the RL C layer buffer which are not sent to receiver yet

· RLC PDUs in the RLC retransmission buffer which are waiting acknowledgement from the receiver.
It is clear that these two kinds of data cannot be forwarded to the LTE system without further inverse-process, such as the de-compressed, de-ciphering, SN cancel, padding cancel and etc. The so-called inverse-processes are implementation related procedures and will lead big impacts to the legacy system, hence are not accepted. That means the unacknowledged RLC PDUs have to be discarded in the 3G->LTE HO scenario, which leads to data loss. So we have the following propose:

Proposal 5: To realize the lossless 3G->LTE HO, the GTP-U PDU should be buffered and forwarded.

The procedure is similar as the figure 1 and hence ignored here. 

The user plan process is described in Annex B.

3. Conclusion
In this contribution, the forwarding strategy is discussed for the IRAT HO scenario. It is proposed that the following be considered for inter-system HO for LTE.

Proposal 1: no context transfer in the IRAT HO scenario
Proposal 2: PDCP SDU should be buffered for the lossless IRAT HO

Proposal 3: the PDCP SDU based forwarding should be adopted in the LTE->3G HO to avoid the data loss.

Proposal 4: Agree the mentioned procedure in figure 1 as the work assumption for the LTE->3G HO scenario
Proposal 5: To realize the lossless 3G->LTE HO, the GTP-U PDU should be buffered and forwarded.
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Annex:
A. User plan procedure in the LTE->3G scenario 
As shown in figure 1, the LTE/MME indicates the HO confirmation received from the target 3G RNC to the source eNode B. And then the user plan procedure can be described as following.
· For the Downlink data handling

· Those sent IP packets which haven’t been acknowledged by the UE based on the current status report, HARQ feedback and other information are forwarded by the source eNode B to the target system through SAE gateway 

· Those IP packets which are not sent to the UE yet are forwarded by the source eNode B to the target system through SAE gateway 

· The UE delivers the received RLC SDUs to the high layer and discards all the received but cannot be reassembled RLC PDUs,
· The target system should retransmit all the IP packets received from the source system to avoid the data loss.

· For the Uplink data handling

· The source eNode B delivers all the received IP packets to the SAE gateway, while the RLC PDUs, which cannot be re-assembled into the RLC SDU, are discarded.

· At the UE side, after switching, the UE should retransmit all the unacknowledged data payloads.
B. User plan procedure in the 3G->LTE HO
Similar as figure 1, the 3G SGSN indicates the HO confirmation received from the target LTE to the source 3G RNC. And then the user plan procedure can be described as following.
· For the Downlink data handling

· Those sent GTP-U PDUs which haven’t been acknowledged by the UE based on the current status report and other information are forwarded by the 3G RNC to the target system through 3G SGSN 

· Those GTP-U PDUs which are not sent to the UE yet are forwarded by the 3G RNC to the target system through 3G SGSN

· The UE delivers the received RLC SDUs to the high layer 

· The target system should retransmit all the GTP-U PDUs received from the source system to avoid the data loss.

· For the Uplink data handling

· The source eNode B delivers all the RLC SDUs to the high layer.

· At the UE side, after switching, the UE should retransmit all the unacknowledged GTP-U PDUs.
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