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1   Introduction
Some offline discussion about the pros and cons of context fetch support without standardization impacts took place in RAN3#83bis.During that discussion some concerns were highlighted for the implementation based solution. This discussion paper analyzes the concerns and proposes a way forward in light of the analysis.
2   Discussion
2.1   Scenario

In the context fetch scenario, a UE encounters a failure in cell A handled by eNB A and sends RRC re-establishment request in cell B handled by eNB B which is not prepared for handover (has previously not received handover request form eNB A). In this scenario, eNB A may send the context to eNB B to enable a successful re-establishment in cell B.

One possible solution would be to re-use the RLF indication sent form eNB B to eNB A to trigger a handover request from eNB A to eNB B. This could be done without adding any additional signalling to the specification, i.e. no impact on the specification. This is depicted in figure 1.
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Figure 1. Example scenario

During the discussion on this solution it was clarified that the key questions to evaluate the feasibility of this solution are if there is a need to explicitly:
- inform eNB A that eNB B is waiting for the context, or

- inform eNB B that eNB A will not send the context
These two concerns are discussed in the following sections.
2.2   Whether to inform eNB A that eNB B is waiting for the context 

If eNB A knows that eNB B is not waiting for the context, eNB A does not need to send the context. In case he anyway sends the context, this will be in vain (if the context is anyway sent, this will not be useful). This will result in unnecessary signalling

The first question is in which cases will eNB B decide not to wait for the context. One obvious example is of course if eNB B has not implemented the feature. Another example is if the feature is implemented but the feature is deactivated. Both of these two cases can be solved by proper configuration. This was for example agreed in the discussions for probing in ES where it is also agreed that no explicit signalling was needed. Further, even if we add explicit indicators, we believe that it would be desirable to configure the system in such a way that these explicit indications are not sent to eNBs not supporting the feature. Especially if a separate procedure using request/response is used. This would also result in unnecessary signalling.

It was also argued that it may be desirable to semi statically enable or disable context fetch. The assumption behind this was that context fetch may be resource demanding and may be used only in problematic areas where there is a clear need for it. The argument is further that such a semi-static reconfiguration may impose a burden on the operator. For this scenario we believe that if the feature is implemented, it would be beneficial to always enable it even if failures are rare. If the feature is re-using existing mechanisms (as proposed above), it would not impose such strict requirements on the implementation that it would be beneficial to disable it. Further the additional resource usage (delaying a re-establishment failure while waiting for context) would only occur in scenarios where the context fetch is beneficial, i.e. there would not an overhead associated by enabling this if it is seldom used. And if it implemented, it would probably always be considered beneficial to reduce the connection failures in the system, even if they are few.
Another dynamic example that has been discussed is when the load in eNB B is high. In most high load scenarios, it may still be advisable to admit the UE and e.g. move him to another frequency in order to avoid a re-establishment failure. But in some cases, where the cell is congested by high priority bearers (e.g. emergency calls) this is not possible. This scenario should first of all be considered to be a limited case. Also, it is worth noting that this scenario would not result in any more signalling compared to what would happen for the successful handover scenarios. Consider the following examples where cell B is congested:

1) eNB A attempts to handover a UE to cell B by sending a handover request to eNB B. eNB B rejects the handover request.

2) The UE encounters a failure while being served in cell A and attempts a re-establishment in cell B. eNB B immediately rejects the UE, but eNB A sends a handover request. eNB B, who knows that he recently rejected the UE (by matching the CRNTI and shortMAC-I) will reject the handover request. 

3) eNB A attempts to handover a UE to cell B by sending a handover request to eNB B. eNB B rejects the handover request. The UE then encounters a failure while being served in cell A and attempts a re-establishment in cell B. eNB B immediately rejects the UE. eNB A receives the RLF indication (containing the CRNTI and shortMAC-I) and remembers that he previously attempted a handover request that was rejected and will therefore not send the handover request. 

Observation 1: The conclusion from the above analysis is that an explicit indication from eNB B to eNB A is not needed. The solution would work without such an explicit indication.

2.3   Whether to inform eNB B that eNB A will not send the context

It has more or less been agreed that it is completely up to eNB A to decide whether the context should be sent or not. There are some scenarios where eNB B may be waiting for a handover request but where it will not be sent, and below we list some examples:

· In case the handover restriction list prohibits it

· In case the eNB A is configured not to allow HO to cell B (i.e. “no HO” flag is set by OAM)

· In case eNB A has discovered (with the help of MRO) that handovers to cell B often results in an RLF shortly after handover, due to e.g. an overshoot problem

This would result in a delay of the re-establishment reject, since eNB B would wait for the context before a timer is expired, but never receive it. On the other hand, even if an explicit indicator is used, the reject message will any way be delayed while waiting for the explicit reject message. Hence, the additional delay when using a timer based approach (if no explicit indicator is used) would depend on the variation in backhaul and processing delay. If the variation is large, the timer would need to be set larger than the average delay. In some typical network examples, we have seen that the maximum delay is roughly twice of the average delay. On the other hand it should be noted that this is an eNB internal timer, which could be adaptively adjusted and the timer would not need to be configured to cover the full range of the variation all the time. It would probably also be sufficient to set it large enough to cover the majority of the variation (e.g. 95%). Also note that the timer can be set per neighbour eNB, considering that the backhaul delay may be different for different neighbour eNB.  
Another argument for why the delay may be large is that the RLF indication has so far not been considered to be required to sent timely. This is not true. MRO is designed to identify failures occurring shortly after HO by comparing the time between reception of last context release and the RLF indication. Therefore, there is already a motivation to send the RLF indication as fast as possible after receiving the RRC re-establishment request. It is true that in case the eNB is prepared, the eNB will typically wait for the re-establishment to enable the inclusion of the RLF report which can be retrieved after the re-establishment. But in the scenario we are discussing, there eNB is not prepared. Further, a good implementation designed for context fetch would be designed to immediately send the RLF indication when receiving the RRC re-establishment request for a non-prepared UE. Therefore, we do not believe this is a valid argument.

Observation 2: Our conclusion from this analysis is that an explicit indication from eNB A to eNB B is not needed. The solution would work without such an explicit indication.
As mentioned before, even if we use an explicit indicator, we would still introduce a delay. But there are also methods to remove this delay. Similar to when OAM has configured a “no HO” flag from cell A to cell B, it would also be possible to configure the eNB handling cell B to not expect a context fetch. By this method, it would be possible to reduce many of the cases where eNB B is waiting for a context that will never be sent.

Observation 3: If there is a strong wish to reduce the delay for rejections, it seems it would be much more important to find solutions not requiring eNB B to wait at all for context fetch.

3    Conclusions

In this document we analyse the need for defining explicit indicators for context fetch. Our conclusion from this analysis is that explicit indications are not needed. Hence we believe that there is no need to introduce this in the specification.
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