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1 Introduction

Under some circumstances, it may be desirable for the eNB to attempt to close down UE associated logical connections prior to receiving a first message from the MME. This paper examines the guidelines currently available in the specification for this purpose, and the possible options for clarification.

2 Description of possible issue 

The scenario to be clarified is as follows:

1. eNB sends the INITIAL UE MESSAGE

2. For some reason (e.g. radio loss), eNB decides that its initial message is now irrelevant and decides to clear the RRC/S1 context and logical connections (this is similar to early HANDOVER CANCEL issue)

3. As a result, eNB potentially initiates a UE CONTEXT RELEASE REQUEST prior to receiving a INITIAL CONTEXT SETUP REQUEST from the MME (so the eNB has no knowledge of MME UE S1AP ID) 

The specifications provide some guidance on this scenario, as follows:

(a) Previous discussion on related scenarios led to the text in section 10.6 of 36.413. However at the time this was written, the usage of the S1 UE IDs was not fully established, so it is worthwhile to reconsider this text:
"If a subsequent message followed by the first message is to be sent before receiving a first returned message from the peer node, the subsequent message shall include the previously sent AP ID. The node which receives such a subsequent message shall not initiate an Error Indication procedure. If such subsequent message is the last message for this UE-associated logical connection, the node which receives such a subsequent message initiates a local release of any established UE-associated logical connection having the received AP ID as remote node identifier."

and

"If a node receives a message other than the first message that include an AP ID which is unknown to the node, the node shall initiate an Error Indication procedure with inclusion of only the previously received AP ID from the peer node and an appropriate cause value. The peer node shall initiate a local release of any established UE-associated logical connection having the AP ID as an identifier."

In the scenario above, if the eNB sends a UE CONTEXT RELEASE REQUEST message, this is definitely not the last message for the UE-associated logical connection, but merely a request to the MME. In this case, it would appear that an Error Indication procedure should not be started (as per the first paragraph above) as long as the AP ID included is known to the MME (as per the second paragraph).

However, the UE CONTEXT RELEASE REQUEST message (as most messages) includes both MME UE S1AP ID and eNB UE S1AP ID as mandatory elements. Now in the scenario given above, the eNB has not received the context setup message and therefore cannot include the correct MME UE S1AP ID. If it includes a random ID, then it is likely that the MME will reject such a message.

A reasonable interpretation is that according to current specification, it is in fact NOT possible to send a “subsequent message” that will not be rejected by the MME, even though the text in 10.6 appears to allow this. There seems to be therefore a mismatch between the text of 10.6 and the detailed AP specification in 36.413.

3 Possible solutions

Given the scenario above, and the current specification guidelines, we can see the following options:

· Agree that it is not possible to send a subsequent message (from the eNB) prior to receipt of a first MME message containing the MME UE S1AP ID. In that case, it may be advisable to redraft the text in section 10.6. In this scenario, the nodes must first handshake two messages to establish the IDs.

· Enable sending a subsequent message as per 10.6 from the eNB, specifically the UE CONTEXT RELEASE REQUEST message, without the MME UE S1AP ID. This would likely be followed by the MME sending a UE CONTEXT RELEASE COMMAND including both IDs, such that the first MME message received at the eNB would be the command to release the context.

To enable this case, the MME UE S1AP ID would become optional in the UE CONTEXT RELEASE REQUEST message, but procedural text should be added to specify that it shall always be included except in the case of early release request. The text in 10.6 may need some slight editing.

· As above, enable sending a subsequent message as per 10.6 from the eNB, specifically the UE CONTEXT RELEASE REQUEST message, but with the MME UE S1AP ID set to a random or fixed number that the MME should disregard. Again, this would likely be followed by the MME sending a UE CONTEXT RELEASE COMMAND including both IDs, such that the first MME message received at the eNB would be the command to release the context.

To enable this option, procedural text would also need to be added to specify MME behaviour on receipt of an early message with an unknown MME UE S1AP ID. This would require some rewriting of 10.6 too.

· Agree that the last case can be used for release, since sending of mismatched entities should lead to an error indication and MME local release. The eNB should also interpret the error indication as a command to release the logical connections and context. However this last option is less controlled, and may lead to IOT issues.

4 Conclusion

Motorola requests RAN3 to discuss this issue and provide a view on the best interpretation and course of action. Motorola offers to draft any subsequent CRs, should they be deemed necessary.
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