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Introduction

This contribution discusses the assumptions which seem explicit from CN1 expectations on the services provided by the RRC layer. It provides some historical background to the current situation, lists some already discovered discrepancies, and tries to build on this experience to understand the areas which should be scrutinised urgently.

It describes the opinion of its author based on his experience as a RAN WG2 member, and as such may contain incorrect or incomplete descriptions.

Implicit assumption on RRC services

The work in the radio interface architecture has been based on 23.110 which was specifying the primitives between the AS and the NAS. This is the way the AS architecture was defined.

Today RRC refers to the 24.007 for the primitives to upper layers; however it seems clear that in reality the architecture described in 24.007 does not describe UTRAN. Note that this has never been reviewed in RAN WG2.

However, it seems clear that for the CS Domain, the same services are expected by CN1 from RRC as those that were provided by RR.

Regarding the PS Domain, since the PMM layer is new, the assumption is unknown to the author. Is it the same services as for MM? In theory, GMM works with different requirements, but PMM seems closer to MM than PMM, at least when looking at its states. For example, it is expected that the Signalling bearer is without message loss? What happens in case of SRNS relocation?

Dedicated mode vs RRC connected

 24.008 seems not to handle RRC states; it seems that the term “dedicated mode” is identical to “RRC connected mode”. However, in some cases there are some differences, eg:

· 22.011 was referring to Idle mode only for PLMN re-selection, until it was explicitly added “URA_PCH and CELL_PCH”

· Certain companies seem to interpret CELL_FACH as non-dedicated when it refers to certain UE procedures

Is it clear in all cases that RRC connected mode is not always equivalent to dedicated mode, in particular when considering UE processes?

Another example of difference is the lack of support of handover to 2G in CELL_FACH state, which creates an immediate problem when wanting to establish a CS call on FACH (which was intended to be used also like a SDCCH). The CN does not allow for call re-establishment since such a situation was not supposed to happen in 2G.

SAPI0 vs SRB3

One big difference with GSM is the fact that the Signalling Bearer is not on the same radio bearer as the RRC protocol. There are important benefits, since the RRM should be improved, but there are some specific cases which have already been discovered as being difficult.

In 2G, many principles were based on the fact that RR and DTAP signalling were sent on SAPI0. because of this, the implementation of handover is straightforward in a BSC. In a RNC, the DL DTAP requires a more complex solutions. However, this can be resolved.

A more interesting but complex problem (the solution in RAN2 can be discussed since not everyone may see it as complete), is the cases of the Security Mode Command (Cipher Mode Request). In GSM, the message is sent on SAPI0, and DTAP also. So DTAP cannot be quicker than the security procedure. In UTRAN, the SMC and DTAP are on a  different SRB, leading to a case where a DTAP message can be received in the UE before the Integrity protection is actually complete. There is also a small problem found on ciphering.

Are RR and RRC connection separate or not?

The Data Link Layer in GSM and UTRAN differ i.e. LapDm vs RLC. It was discussed recently on who should take care of retransmitting the UL DTAP messages in case on 2G/3G handover. A cleaner model would be that it is up to the NAS layer to .submit again the message after handover. However, here also the CN1 answer was that RAN2 should do it alone, which leads also tot believe that NAS has to remain unchanged, despite the fact that this makes a strange model. It should however be noted that this is purely a model of the UE stacks as described by the standard, but not tan implementation.

So here, it goes even further, which is to say that the RRC connection and the RR connection are one unique “connection” which has to be maintained irrespective of handovers. This is valid of course for the CS only, since there is no connection in GPRS (although we hear sometimes the TBF referred to as a connection…).

Conclusion

Certain questions raised in this contribution should be discussed, not only because there are problems which are known already, but so that the expected services provided by RRC become explicit. 

This contribution aims also at showing that the implicit assumption that RRC is equivalent to RR, and that RRC connected mode is equivalent to RR dedicated mode (probably because both have a RR(C) connection!!) should be reviewed very carefully because this has not been looked at from the beginning, and the problems may be discovered one by one. 







