3GPP TSG-RAN WG3#65
R3-091786
Shenzhen, China, 24-28 August, 2009

Agenda Item:

10.2.1
Souce:

Motorola

Title:


Early handover detection
Document for:
Discussion
1 Introduction 

This paper discusses the “too early handover” case and considers some options for its detection.

2 Background

Following discussions at RAN3#65, the text below was approved for inclusion in 36.902 [1] regarding the detection of “too early handover”:

In the event of a too early handover from cell A to cell B, an RLF event may get reported by cell A to cell B according to the mechanism described in Section 4.5.5.1.1, when the UE returns to cell A after RLF. In this case, the cell B will consider it as an indication of a too late HO. This case needs to be prevented in order to ensure the stability of the MRO function in the network. This following mechanism achieves this goal:

eNB B shall not act upon a RLF report received from eNB A if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds.

We note that this mechanism does not in fact detect early handover; it simply avoids that a too early handover is mistaken for a late handover.

The remaining question is whether RAN3 needs to specify anything for the detection of early handovers. 

3 Early handover

According to 36.902 [1], the signature of too early handover is as follows:

Signature of Too Early HO may be summarized by:

· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in the source cell

Note that strictly speaking the UE’s re-establishment request will be rejected as the source cell has not been prepared. 

This scenario assumes that the handover was successfully completed. Obviously there are also scenarios where the handover is not successful (e.g. no UE CONTEXT RELEASE is ever received), but in such cases it can be assumed that the source eNB can derive for itself that there was a problem, without specification impact. Therefore we focus on the scenario described above.

3.1 Early handover detection (alt 1)

From above, the late handover / early handover discrimination requires the target eNB to start a timer (and presumably keep the context) after handover completion, so that it will not act upon any RLF reports received from the source.

A similar mechanism may be used as for the detection of late handover.

Assume that eNB A triggers a too early handover to B. On completion of the handover, eNB A starts a timer Tsrc_store_UE_cntxt (in other words both source and target start timers). If the UE performs RRC Connection Re-establishment to eNB A indicating it experienced RLF at eNB B within this timer, the eNB A can immediately detect that this is likely to be a case of too early handover since the UE has returned to it within the timer’s length.

In this case, it is even possible that eNB A will not send an RLF report to B, in other words an event within the timer operation may be filtered from normal reporting. In this concept, no additional signalling is required over network interfaces. However it may be useful to standardize a timer at the source (similarly to the timer discussed at the target).

Note that if the source detects the early handover and does not send a message, then the target will not have the need to decide that it is not a late handover. However since the functionality may not be present in both eNBs (and the timers may be different), the presence of both timers could be justified in general.

3.2 Early handover detection (alt 2)

There could be instances when eNB A does not recognize the re-establishment UE for some reason (i.e. its timer has just run out, or it simply does not support explicit early HO detection).

However eNB A may still send a RLF message to eNB B. Assuming that eNB B detects that this is not a late handover (its timer is running), then eNB B will not take any action. However eNB B could reasonably deduce that eNB A had not detected the early handover (else it might not have sent the report).

In order to detect the early handover by eNB A, eNB B could then send a “modified RLF report” back to A which contain the information that a re-establishment at A is related to a UE that had just been handed over from eNB A to eNB B. Therefore eNB A will be aware of the early handover even if it itself was not able to pick that up from the re-establishment information.

This alternative could also be used to detect a wrong handover. In this case, handover takes place from A to B, but then RLF occurs and the UE appears at C. Therefore, C would send an RLF report to B, and B would simply send a “modified RLF report” back to A (with the information about both C and B). The eNB A should then recognize the occurrence of a wrong handover.

4 Conclusion

Two alternatives to detect early handover have been discussed. In the first case, a post-handover completion timer could be standardized in the source eNB. In the second case, an eNB receiving an RLF report might send a “modified RLF report” to the previous cell in case handover from that cell had recently been completed. Obviously the first alternative is somewhat simpler, but alternative 2 has the advantage that it could also be used to detect wrong handovers.

We note that a third alternative would consist of not standardizing anything and leaving the eNB A to make such a detection in general by unspecified means.

Motorola requests RAN3 to discuss the possibilities presented and consider whether they should be documented in stage 2, in which case Motorola is happy to draft suitable text.
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