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1 Introduction

RAN2 meeting has decided on a combined procedure, RRC connection reconfiguration message, which can be used to simultaneously carry or configure different parts of the RRC.  Recently, RAN2 also agreed that on failure of any part of the message, the whole message fails and other parts of the message are discarded.  This raises some unexpected interactions between procedures over S1 and radio interface and is discussed below in more detail.

2 Discussion

While RAN2 has agreed on “concatenating” configuration of many RRC parameters simultaneously, the details on when and what to concatenate is left to implementation.  There is no correspondence defined between RRC concatenation and S1 concatenation.  In other words, messages received over S1 could almost arbitrarily be combined into one RRC message.
One simple way to see such concatenation is to take each configuration independently.  For example, one message could configure the RB, measurements and also carry a NAS message.  Over the S1, there is a one to one correspondence between a RAB establishment sequence and the RB establishment procedure.   However the NAS message can be considered independent of the RAB assignment.  The measurement configuration is done by the RRC and independent of the RB and NAS message.

At the receiving end, using this model, each part is treated independently and the fact that they were carried in one message is only relevant as far as the failure is concerned.  That is, for the successful sunny day scenario, the fact that the measurement configuration, RB configuration and NAS message are all processed independently and the fact that they were carried in one message is not relevant.

However, as per the agreement at the last RAN2 meeting, there is a dependence between the different parts of the message when there is a failure in one of the parts of the message.  If any one part fails, the whole message is discarded and none of individual parts are progressed.

In terms of implementation, this raises some complexity in that the terminal must first test each part for possible success and only if all of them can be processed successfully, should it proceed.

Should in the example above, the measurement configuration fail, the RB configuration and the NAS message are discarded and this is reported back to the eNB along with the details of the failure including which section failed.
In the above example, the eNB can then decide on the next course of action and this is again expected to be largely implementation dependent.  For example, the eNB may execute another message with a new measurement configuration concatenated with the previous RB configuration and NAS message.  Alternatively, the eNB may reject the RB configuration and NAS message over S1.  This is further aggravated by the fact that the eNB is unaware of the nature of the NAS message it is carrying.  However, the EPC is unaware of the concatenation performed by the eNB and would not for example, normally expect the failure of the NAS message.    New procedures have to built into the EPC to handle these cases.  In other words,  this has resulted in an unexpected and unnecessary propagation of error messages.   

One possibility to avoid this is to impose rigorous restrictions on what is allowed to be concatenated into one message.  This could be captured in TS36.413 (S1-AP) or RRC specifications but would impose quite a lot of interaction between S1 and RRC spec.  Further, every time any extension is made on the S1 procedure, the possible allowed RRC combinations should be discussed and agreed.    However, since eNB is unaware of the nature of the NAS message in the Direct transfer message, it becomes almost impossible to specify which NAS procedure can be combined. 
A simple way out could be to also introduce a concatenation of procedures over S1.  Only where the procedures are concatenated over S1 would they also be done over the radio.  Even if it is then concatenated with an RRC procedure such as measurement configuration, it is more manageable.  For example, in the scenario above, if the measurement configuration failed, the entire S1 message is discarded or re-progressed by the eNB.    Here, only one S1 procedure needs to be rejected and the number of different possibilities that need to be handled by the CN is reduced.

3 Summary and proposal

In summary, the decision last RAN2 meeting to reject the entire RRC message if one segment of it fails can simplify RRC handling but it does introduce some complex interactions between RRC and S1-AP (and possibly NAS).  One has to depend on sensible implementations on what is concatenated and when an S1 procedure is re-executed over the radio by the eNB.  Alternatively, exhaustive restrictions can be imposed in the specifications on what combinations are allowed in one message.  
It is proposed to discuss in RAN3 the new situation created by the decision in last RAN2.

It is proposed to investigate the different scenarios to select one among these proposals:

Scenario 1- failure of an S1 procedure (concatenated or not) due to concatenation of one RRC procedure over the radio:  

- either mirror the RAN2 decision by introducing a new cause value over S1 to let the EPC know the reason of the failure,

- or specify strict rules (TS36.413 or RRC) that one should not concatenate a pure radio procedure with an S1-derived procedure over RRC.  Send LS to RAN2.

Scenario 2- failure of a concatenated  S1 procedure due to partial failure of the corresponding RRC procedure

- either accept a partial failure of procedures concatenated over S1 to be reported to EPC in TS36.413 encoding,
- or donnot allow partial failure of procedures concatenated over S1.
