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1 Introduction

The need for parallel RRC procedures is an identified open issue. This contribution looks at the topic in more detail and make recommendations

2 Discussion

UMTS supported a concept of Transaction Identifiers.  LTE is different from UMTS in a couple of respects in this regard:  

1) Signaling over 1ms TTI shared channels in LTE is considerably faster than signaling over 3.4kb/s SRB typical of UMTS

2) The generic message defined in LTE, RRC Connection Reconfiguration can configure several things with one message.  
 So, it would seem acceptable to use this generic message to configure all required parameters with one procedure.  And with the short period taken a signaling procedure, the possibility of having of having run the reconfiguration again is remote and even if it does happen, it would be acceptable to wait the few 10s of millisecond for the completion of the ongoing procedure.
This does not need to preclude using other uni-directional messages such as DL and UL transfer messages being executed in parallel to the RRC connection reconfiguration procedure.

Indeed looking at the currently defined RRC messages, it seems that there is only the RRC connection reconfiguration procedure that is a query/response type of procedure and it is always initiated by the network.  
So it would seem that it is sufficient to allow uni-directional messages in parallel but not allow a second invocation of the RRC connection reconfiguration procedure before completion of the first.

However, some additional factors need to be considered:

1) It is not yet clear how generic the usage of RRC connection reconfiguration message is going to be – that is, will it allow all the required combinations of configurations that would need to be done?  If the combinations that are allowed are going to be limited, then it might be necessary to invoke the procedure twice and in this case, doing them sequentially can add unacceptable delay (even though smaller than UMTS), especially in congested radio conditions.
2) How are the different configuration “sets” of parameters in one RRC connection reconfiguration message responded to individually?  Would we need something like a “transaction id” for these sets?

3) If in the future new messages are defined, then the previous analysis may not be valid.

4) In fact, there is already one case being actively discussed: that of security configuration and subsequent bearer configuration in two RRC messages, with the bearer configuration being sent before the security configuration is acked.

It is quite possible to define protocols that allow parallel procedures without the use of TI.  However, then the specification text must provide explicit listing of allowed cases and handling for abnormal cases and mechanisms to associate the response to the request.

Introducing a simple transaction identifier in the request message and its associated response is not complex in itself.    In fact it provides a useful tool to specify UE behaviour, should we have to.  If only limited parallel procedures are allowed (such as the initial security and bearer establishment), and then the use of TI is not complex.  In other words, it is not the use of TI in itself that is complex but the combination of allowed procedures.
On the other hand, since we have only one message type, and it can be used to configure multiple things using just one message, we need another mechanism to differentiate between these multiple configuration sets – a sort of TI within one message.  Specification text must still capture the restrictions if we want to limit the number of things that can be simultaneously configured using one RRC Connection Reconfiguration message and which set is being responded to.
3 Summary and Proposal
It seems possible to specify LTE RRC without the use of TI for the RRC Connection Reconfiguration message and restrict use of parallel procedures to selected cases and it seems sufficient to allow additional asynchronous uni-directional messages. 
But one case where such parallel procedures is already allowed is the initial security configuration and bearer establishment.
However, just the inclusion of TI in RRC connection Reconfiguration message in itself does not increase complexity and could indeed provide flexibility should some parallel procedures need to be allowed.

We first need to define what combinations are allowed in one RRC Connection Reconfiguration message and we need to define a mechanism to handle the multiple configurations possible in this one RRC Connection Reconfiguration message and this may be by using something like a TI for each of these configuration “sets” in one message.

It is proposed that the decision on TI for the RRC Connection Reconfiguration message itself be taken after we have addressed the issue of specifying handling multiple configuration in one message.
