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1 Introduction
We received from RAN3 on data forwarding discussion at RAN3#57bis [1].
With regards to S1 initiated handover in particular RAN3 had noted that there are dependencies with RAN2 work, and would like to inform and consult us about the following
· RAN3 assumes that the S1 initiated handover case will be rare when compared to the X2 initiated handover case, as the S1 initiated case will only be used for when the UE crosses a pool area border, or when an EPC node needs to be relocated.

· RAN3 has for the S1 initiated handover discussed a cumulative forwarding scheme that might bring advantages from an architectural point of view, in where the PDCP layer is assumed to be reset at the time of handover.

· RAN3 has not been able to conclude on the S1 initiated scheme, as there in RAN3 were uncertainty if the PDCP layer could be reset at the time of handover. Specifically, it was questioned if there would be some problems related to security with such a solution.

· RAN3 also noticed that the LS R3-071284 (R2-072326) did not explicit state whether the information covered X2 initiated, S1 initiated, or both types of handover, although the text proposal to section 10.1.2.3 (in attached document R3-072309) indicates that the RAN2 decision was related to X2 initiated handovers only. Thus, RAN3 would like to ask RAN2 if a cumulative scheme for the S1 initiated handover would cause a problem or a complexity e.g. that the UE behaves differently depending on whether network decides a X2-based HO (no PDCP reset) or an S1-based HO (PDCP reset).

In particular, RAN3 ask us if see any issues (related to e.g. security) for assuming PDCP reset for S1 handovers.

This short contribution discusses the RAN2 aspect of the S1 initiated handover.
2 Discussion
First of all, we can say that we don’t see any security issues if the PDCP is reset for S1 based handovers in both the UE and the target eNB (i.e. initialization with COUNT values equal to 0 in the target). No HFN desynchronisation would result with a PDCP reset.  Further, new keys are generated at every inter-eNB HO.
But of course as the PDCP SN would also be reset no duplication avoidance between SDUs already received under the source eNB and retransmission of the same SDUs under the target are possible.

The question is more on the implication of cumulative forwarding versus selective forwarding.

Downlink:

Our understanding is that with cumulative forwarding in the downlink and PDCP layer being reset, there no guarantee that of duplication avoidance and then the PDCP layer will potentially transmit duplicates packets to the application layer. 
Uplink:

The received LS doesn’t highlight the UL behavior. If we assume that as for X2 initiated handover, the UE re-start with the first non-acknowledged in sequence PDCP SDUs, then similarly to the UL there no guarantee that of duplication avoidance.
In addition, since RAN2 has already agreed not to reset the PDCP for X2 based HO, introducing the PDCP reset for S1 initiated handover leads to two different behaviors from a UE point of view for the cases where the HO is initiated by S1 or X2. And the UE would need to be indicated in the Handover Command whether to reset or not PDCP.
Note that this is independent of the signaling required after an S1 based HO to trigger a TA update (similar to the UTRAN mobility information in UMTS).

We understand from our RAN3 colleague that currently no message exists over S1 to transmit the necessary SN information from the source to the target eNB if the PDCP SN is not reset.
Then the question is between the support two different eNB HO for intra-LTE scenarios over the air interface and the signaling required in RRC to support them (with no guarantee of duplication avoidance for S1 initiated HO) and the definition of a new message over S1.

Our preference is to go for one single eNB handover procedure from a UE point of view irrespective of S1 or X2 based HO.

3 Conclusion

We propose to discuss the contribution and conclude on what should be replied to RAN3.
Our view is the following:

· No security issue linked PDCP entities being reset for S1 based handovers in both the UE and the target eNB
· Cumulative forwarding and PDCP reset do not guarantee of duplication avoidance.
· RAN2 prefers to have one single procedure from a UE point of view for X2 and S1 initiated handover.
If it is agreeable by RAN2, we would be happy to draft the answer LS.
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