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1. Introduction

RAN WG2 and CN WG1 have discussed over the past years various issues regarding the protocol states in RAN WG2 specifications, in particular the RRC specification, TS 25.331, and their relationship with the procedures described in CN1 specifications, especially TS 24.008 and TS 23.122.

Recently at the joint RAN2/CN1/SA2 AdHoc on paging it was once again recognized that there are issues related to PLMN selection due to various interpretations of the terms "idle mode" and "connected mode". It was agreed that RAN2 would send a LS to CN1 detailing the terms used in the RAN WG2 protocol specifications and their definitions. CN WG1 would then go through their specifications and in particular TS 23.122 to ensure that the terminology used in the specification is in line with the terminology used in the RAN WG2 specifications and more importantly that it captures the intent of CN WG1 regarding the PLMN selection procedure. An example of the issues RAN WG2 is dealing with can be understood from the attached contribution to RAN WG2.

CN WG1 is therefore requested to go through the following discussion on the terminology and ensure that their specifications are in line with the usage of this terminology. 

2. Discussion

The following is an extract from the RRC specification, TS 25.331, providing an overview of the various states in the RRC protocol and the allowed transitions, followed by further explanations and discussion of the different RRC states. The procedures of the RRC protocol in TS 25.331 specify detailed UE actions on performing the transitions between the states.

-------------------Beginning of extract from TS 25.331, Sub-clause 7-----------------------------------

7
Protocol states

7.1
Overview of RRC States and State Transitions including GSM

Figure 7.1-1 shows the RRC states in UTRA RRC Connected Mode, including transitions between UTRA RRC connected mode and GSM connected mode for CS domain services, and between UTRA RRC connected mode and GSM/GPRS packet modes for PS domain services. It also shows the transitions between Idle Mode and UTRA RRC Connected Mode and furthermore the transitions within UTRA RRC connected mode.
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NOTE:
1: The indicated division within Idle Mode is only included for clarification and shall not be interpreted as states.

Figure 7.1-1: RRC States and State Transitions including GSM

The RRC connection is defined as a point-to-point bi-directional connection between RRC peer entities in the UE and the UTRAN characterised by the allocation of a U-RNTI. A UE has either zero or one RRC connection.


---------------------------end of extract TS 25.331------------------------------------

2.1
Usage of RRC Connection and Signalling Connection vs RR connection 

The UE in UMTS can be either in RRC Idle mode or in RRC Connected Mode. In RRC idle mode, the UE has no context in the RNC. The UE enters RRC connected mode via the establishment of a RRC Connection Request triggering the establishment of a RRC Connection by the RNC. The RRC Connection Request procedure is triggered by the UE on request from the NAS layer. The establishment of a connection between the peer NAS entities is enabled through the Signalling Connection Establishment procedure that then provides a context for the UE in the CN. After establishment of the signalling connection for a particular domain between the peer entities, NAS messages can be exchanged between the NAS entities of the UE and the CN entities of the particular domain. Note that in GSM, the RR connection provided a connection between the RR and NAS entities. In UMTS, however, the RRC connection can exist without a signalling connection while a signalling connection requires the establishment of a RRC connection. 







An example of potential mis-interpretations due to the usage of terminology is given below:

In TS 24.008 in section 4.4.4.7 'Location updating not accepted by the network' it is required in some cases that the UE shall perform PLMN selection on returning to MM-IDLE. However, in the case of UMTS the UE could return to MM-IDLE and still have an RRC connection and possibly a dedicated physical channel. It is not clear how the UE can comply with a requirement to perform a PLMN selection while having a dedicated physical channel.

2.2
RRC States in Connected Mode

RRC connected mode consists of the following RRC states:

· CELL_DCH - the RRC connection is mapped to a dedicated physical channel over the radio interface.

· CELL_FACH - the RRC connection is mapped to a FACH transport channel which is mapped to a common physical control channel over the radio interface. In the uplink UE uses the RACH. The UE performs cell re-selection, and additionally in case of out-of-service, cell selection and, PLMN selection if RPLMN is not found.

· CELL_PCH/URA_PCH - the RRC connection is not mapped to any channel. The UE monitors the physical paging channel and performs cell re-selection and in case of out-of-service, cell selection and, PLMN selection if RPLMN is not found. Furthermore the UE performs the periodic search for the HPLMN or higher priority PLMNs in these states if required. 

Thus while the UE is RRC connected, it may or may not have a dedicated channel in the sense of a dedicated physical channel over the radio interface. 

As shown in the above figure from TS 25.331,  the UE can be out-of-service in CELL_FACH, CELL/URA_PCH states per the following, which is extracted from TS 25.133. 

OoS in CELL_FACH: The UE is “out of service area” if the UE has evaluated for 4 s that that the serving cell does not fulfil the cell selection criterion S and if the UE has not found any new suitable cell based on searches and measurements of the neighbour cells indicated in the measurement control system information during these  4 s. When the UE is “out of service area” it shall initiate cell selection procedures for the selected PLMN as defined in TS 25.304.

OoS in CELL/URA_PCH: If the UE has not found any new suitable cell based on searches and measurements of the neighbour cells indicated in the measurement control system information for 12 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 25.304. 

3.
Actions

To CN WG1

ACTION: 
To note the above and ensure that the CN1 specification terminology and intent is in line with the above RAN WG2 specified behavior and terminology.

Date of Next TSG RAN WG2 Meetings

TSG RAN WG2 Meeting #33
25 – 29 August 2003
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