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1 Introduction

On the RRC ad-hoc meeting, it was identified that there is not stated in the RRC specification when a confirmation is given to upper layers when a signalling connection is established. This paper discusses and proposes when this confirmation should be given.

2 Discussion

The access stratum provides signalling connections to the non-access stratum to support the exchange of upper layer’s information flow. The RRC layer maps the signalling connections on an RRC connection.

From TR 21.905 (3GPP vocabulary):

-
“Signalling connection: An acknowledged-mode link between the user equipment and the core network to transfer higher layer information between the entities in the non-access stratum.”
There is maximum one signalling connection for each CN domain (CS domain and PS domain). TS 24.008 defines:

-
“RR connection: A RR connection is a dedicated physical circuit switched domain connection used by the two RR or RRC peer entities to support the upper layers' exchange of information flows. “

-
“PS signalling connection is a peer to peer UMTS connection between MS and CN packet domain node.”

NOTE: The RR connection is currently applied in 24.008 for both “GSM” and “UMTS”, but only for the CS domain set of protocols and corresponds therefore to what may be defined as the “CS signalling connection”.

At the establishment of a signalling connection, upper layers in the UE provide an initial message to be transferred to the CN by the access stratum.

According to the model of the interaction between RRC and upper layers being defined in 24.007, RRC give a confirmation to the upper layer entity when the signalling connection is established. The question is at which point in time this is confirmed.

In TS 25.303, there is an interlayer procedure example for signalling connection establishment, from which the illustration in figure 1 below is copied.

As illustrated as a part of signalling connection establishment, an RRC connection is established if not already existing.

The interpretation of 25.303 is that the RRC layer will confirm the signalling connection establishment to NAS when RLC has confirmed the successful delivery of the INITIAL DIRECT TRANSFER message to UTRAN.

However, since the acknowledgement on RLC may be delayed, this could cause timing problems. For example, while RLC in the UE is waiting for RLC acknowledgement, the NAS message could be delivered to the CN. Moreover, the CN may reply on NAS level (e.g. AUTHENTICATION REQUEST). Theoretically, the NAS reply may be received in the UE before the RLC acknowledgement on the initial message.

If RRC has not confirmed the establishment of a signalling connection when the NAS reply message is received, and RRC forwards this NAS reply message to NAS in the UE, the NAS protocol entity may not be in a proper state to receive that message.
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Figure 1.
Signalling connection establishment procedure according to 25.303

In TS 24.008, chapter 4.5.1.1 “MM connection establishment initiated by the mobile station” it is said that the MM sublayer starts timer T3230 and changes state to WAIT FOR OUTGOING MM CONNECTION, when the “establishment of an RR connection is indicated by the RR sublayer (this indication implies that the CM SERVICE REQUEST or NOTIFICATION RESPONSE message has been successfully transferred via the radio interface)”.

The latter part suggests that RRC should wait for RLC confirmation for the INITIAL DIRECT TRANSFER message before confirming signalling connection establishment to NAS. But, as said above this could cause timing problems when the RLC window is larger than 1. For GSM case the statement in 24.008 is true since the initial message is transferred during the contention resolution part of the RR connection establishment (SABM – UA exchange).

3 Proposal

The proposal is that confirmation of the establishment of the signalling connection is given to NAS when RLC has been requested to transfer the INITIAL DIRECT TRANSFER message.

Changes to TS 25.331 and TS 25.303 are needed. 

It is also suggested to align the understanding in the working groups R2 and N1 on the terms “Signalling connection”, “RR connection”,  “PS signalling connection” and “CS signalling connection”. To avid confusion between “RR connection” and “RRC connection”, which in the “UMTS” case would mean totally different things, we propose that “RR connection” is replaced by “CS signalling connection” for the “UMTS” case.

An LS should be sent to N1.
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