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1. Introduction

During RAN26, [1] was approved which contained a CR introducing network sharing in RRC. After carefull rereading of Ref. [1], this text seems to leave a number of misinterpretations which should be avoided.  Therefore some corrections are proposed in this document.
2. Current functionality

W.r.t the inclusion of the IE “PLMN Identity” in the IDT, [2] indicates:

1>
if the initial direct transfer procedure is initiated in idle mode or connected mode but in a state which is not CELL_DCH state:

2>
if the IE "Multiple PLMN List" is broadcast in the current serving cell:

3>
set the IE “PLMN identity” to indicate the multiple PLMN chosen by the UE.
The choice of multiple PLMN and the indication of the chosen PLMN to RAN in the IDT message is also desribed in 24.008 e.g. in section 4.7.5 concerning the Routing area updating procedure:

In a shared network, the MS shall choose one of the PLMN identities as specified in 3GPP TS 23.122 [14]. The MS shall construct the Routing Area Identification of the cell from this chosen PLMN identity, and the LAC and the RAC received on the BCCH. If the constructed RAI is different from the stored RAI, the MS shall initiate the routing area updating procedure. The chosen PLMN identity shall be indicated to the RAN in the RRC INITIAL DIRECT TRANSFER message (see 3GPP TS 25.331 [23c]). Whenever a ROUTING AREA UPDATING REJECT message with the cause "PLMN not allowed" is received by the MS, the chosen PLMN identity shall be stored in the "forbidden PLMN list". Whenever a ROUTING AREA UPDATING REJECT message is received by the MS with the cause "Roaming not allowed in this location area", "Location Area not allowed", or "No suitable cells in Location Area", the constructed RAI which triggered the routing area updating procedure shall be stored in the suitable list.
3. Which PLMN to include ? 
The text in [2] allows different interpretations:

A PLMN identity is indicated in the IDT if a "Multiple PLMN List" is broadcast in the current serving cell at the time instance 
· when the UE initiates the IDT; or

· when the UE formats the IDT message after RRC connection establishment. 
Both interpretations lead to situations in which the SRNC receives PLMN information which it cannot really handle e.g. if the IDT is sent in another cell than the cell in which the RRC connection is established and this cell broadcasts PLMN information different from the PLMN information that is known to the original RNC. If a cell reselection takes place inbetween IDT initiation and RRC connection establishment the problem appears for the first interpretation, and if a cell reselection takes place inbetween the RRC connection establishment and the IDT formatting (and the UE looks at the current serving cell as is indicated by the current RRC text) the problem appears for the second interpretation. The situation may arise for a first IDT as well as for subsequent IDT’s:
· first IDT: before sending the first IDT, the UE reselects to a cell broadcasting PLMN information different from the information broadcast in the cell where the UE established the RRC connection (e.g. because the cell belongs to a DRNC).

· subsequent IDT: when sending a subsequent IDT, the UE may have moved far away from the SRNC, under a DRNC broadcasting different PLMN information.

Similarly, it may be questioned if the choice of PLMN to indicate in the IDT shall be based on the PLMN information broadcast in the current cell at IDT initiation or IDT formating, though at least for the case when the IDT carries a LA/RA update the choice is tied by the text in 24.008 to the PLMN indicated by NAS, and location registration information from the system information broadcast is not reported to NAS in connected mode.

The information provided to the SRNC in the IDT, should enable the SRNC to select an appropriate Iu interface. Therefore as long as no dedicated PLMN information has been received, the IE “PLMN Identity” should be a choice only amongst the PLMN’s broadcast in the cell in which the UE established the RRC connection. 

Proposal 1: 
As long as no PLMN information has been provided to the UE via dedicated signalling, the chosen PLMN should be selected from the PLMN’s broadcast in the cell in which the current RRC connection was established.
The current text in [2] does not provide any guidance to the UE on how to set the chosen PLMN in the IDT message when the UE has received dedicated signalling containing new PLMN information. 
Considering that the provided PLMN information should be usable by the SRNC for selecting a correct Iu interface, the PLMN included in the IDT should take any PLMN information received by dedicated information (e.g. provided after SRNS relocation) into account.

Proposal 2:
In case the UE has received updated PLMN via dedicated signalling in connected mode, the chosen PLMN in the IDT shall be set to the received PLMN information.
Since the PLMN chosen by NAS when sending a RAU/LAU, is used for forbidden list storage, its crucial that this PLMN is indicated in the IDT carrying the RAU/LAU. It is therefore proposed, that if AS can not indicate this PLMN, e.g. because a new PLMN was received through dedicated signalling, the IDT shall be aborted.
Proposal 3:
If NAS has indicated the PLMN towards which a signalling connection is requested, and this PLMN is not in agreement with the latest PLMN information received via dedicated RRC signalling, then the initial direct transfer procedure shall be aborted, and NAS shall be informed.

4. Not providing the information in DCH state

The current specification in [2] indicates that the UE only has to provide the chosen PLMN information when not initiated in CELL_DCH state. 
However when the UE would immediately go to CELL_DCH state at RRC connection establishment, or when sending an IDT in CELL_DCH, still the SRNC would need to know which Iu interface should be considered appropriate. 

The limitation to non-DCH states was probably introduced due to the requirement to base the PLMN selection on the PLMN’s indicated in the current serving cell. With the proposed behaviour in sections 3, there should be no problem for the UE to always include the chosen PLMN, even in CELL_DCH state.

Proposal 4:
Require inclusion of the chosen PLMN in every IDT, regardless of the state of the UE.
5. ASN.1 coding

It is currently a bit unclear whether the network sharing feature should only be considered as mandatory feature in Rel-6, or whether implementation is also intended to be allowed for earlier release UE’s.
Currently, all the network sharing related DL signalling is added as a NCE to Rel-99, Rel-4 and Rel-5 messages. Thus it would be relatively easy for a pre-Rel-6 UTRAN to support this functionality. Note that the UE cannot make any assumptions on the release of the UTRAN.
In the UL signalling, the chosen PLMN is included as a Rel-6 extension. It seems a matter of interpretation whether a Rel-99 UE is allowed to include such extensions. Ref [2] section 10.1.1 indicates:

-----------

The UE shall always comprehend the complete transfer syntax specified for the protocol version it supports; if the UE comprehends the transfer syntax defined within protocol version A for message 1, it shall also comprehend the transfer syntax defined within protocol version A for message 2.
----------
One could argue whether this statement is only intended to reflect the DL messages, or also concerns UL messages. If we assume this sentence is only applicable to DL messages, a Rel-99 UE could potentially include the network sharing extension in the IDT, if it knows how to skip Rel-5 extensions, and knows how the Rel-6 extension is coded. Note however that the Rel-6 ASN.1 is probably not going to be frozen in the near future.
Rather than relying on partly frozen Rel-6 parts and no more Rel-5 NCE’s, it might be sensible to include this type of functionality (assuming it is intended to be used by pre-Rel-6 UE’s) in the container we have for “late extensions” to a release.

6. Conclusion
The proposals above are reflected in the attached CR. In addition it is also proposed to discuss the issue in section 7, and determine whether the ASN.1 should be updated.
7. References
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CRs to 25.331 Rel-6 on Network Sharing and multiple PLMN identities (RAN WG2)
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Figure 8.1.8-1: Initial Direct transfer in the uplink, normal flow

8.1.8.1
General

The initial direct transfer procedure is used in the uplink to establish a signalling connection. It is also used to carry an initial upper layer (NAS) message over the radio interface.

8.1.8.2
Initiation of Initial direct transfer procedure in the UE

In the UE, the initial direct transfer procedure shall be initiated, when the upper layers request establishment of a signalling connection. This request also includes a request for the transfer of a NAS message.  In a shared network the request may also include an indication of the PLMN towards which a signalling connection is requested.
Upon initiation of the initial direct transfer procedure the UE shall:
1>
set the variable ESTABLISHMENT_CAUSE to the cause for establishment indicated by upper layers.

Upon initiation of the initial direct transfer procedure when the UE is in idle mode, the UE shall:

1>
perform an RRC connection establishment procedure, according to subclause 8.1.3;

NOTE:
If an RRC connection establishment is ongoing, this procedure continues unchanged, i.e. it is not interrupted. When the ongoing RRC connection establishment fails, a new RRC establishment procedure is performed, possibly using a different cause value.

1>
if the RRC connection establishment procedure was not successful:

2>
indicate failure to establish the signalling connection to upper layers and end the procedure.

1>
when the RRC connection establishment procedure is completed successfully:

2>
continue with the initial direct transfer procedure as below.

Upon initiation of the initial direct transfer procedure when the UE is in CELL_PCH or URA_PCH state, the UE shall:

1>
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

1>
when the cell update procedure completed successfully:

2>
continue with the initial direct transfer procedure as below.

The UE shall, in the INITIAL DIRECT TRANSFER message:

1>
set the IE "NAS message" as received from upper layers; and

1>
set the IE "CN domain identity" as indicated by the upper layers; and

1>
set the IE "Intra Domain NAS Node Selector" as follows:

2>
derive the IE "Intra Domain NAS Node Selector" from TMSI/PMTSI, IMSI, or IMEI; and

2>
provide the coding of the IE "Intra Domain NAS Node Selector" according to the following priorities:

1.
derive the routing parameter for IDNNS from TMSI (CS domain) or PTMSI (PS domain) whenever a valid TMSI/PTMSI is available;

2.
base the routing parameter for IDNNS on IMSI when no valid TMSI/PTMSI is available;

3.
base the routing parameter for IDNNS on IMEI only if no (U)SIM is inserted in the UE.

1> if the UE, on the existing RRC connection, has received a dedicated RRC message containing the IE “PLMN Identity” which replaced the contents of the IE “CN Information Info” contained in the same message:

2> set the IE “PLMN identity” in the INITIAL DIRECT TRANSFER message to the latest PLMN information received via dedicated RRC signalling. If NAS has indicated the PLMN towards which a signalling connection is requested, and this PLMN is not in agreement with the latest PLMN information received via dedicated RRC signalling, then the initial direct transfer procedure shall be aborted, and NAS shall be informed.
1> if the UE, on the existing RRC connection, has not received a dedicated RRC message containing the IE “CN Information Info” , and if the IE "Multiple PLMN List" was broadcast in the cell where the current RRC connection was established:

2> set the IE “PLMN identity” in the INITIAL DIRECT TRANSFER message to the multiple PLMN chosen by higher layers [5, 25] amongst the PLMNs broadcast in the cell where the RRC connection was established.




1>
if the IE "Activated service list" within variable MBMS_ACTIVATED_SERVICES includes one or more MBMS services with the IE "Service type" set to "Multicast" and;

1>
if the IE "CN domain identity" as indicated by the upper layers is set to "CS domain" and;

1>
if the variable ESTABLISHED_SIGNALLING_CONNECTIONS does not include the CN domain identity 'PS domain':

2>
include the IE "MBMS joined information";

2>
include the IE "P-TMSI" within the IE "MBMS joined information" if a valid PTMSI is available.
1>
if the variable ESTABLISHMENT_CAUSE_ is initialised:

2>
set the IE "Establishment cause" to the value of the variable ESTABLISHMENT_CAUSE;
2>
clear the variable ESTABLISHMENT_CAUSE.
1>
calculate the START according to subclause 8.5.9 for the CN domain as set in the IE "CN Domain Identity"; and

1>
include the calculated START value for that CN domain in the IE "START".

The UE shall:

1>
transmit the INITIAL DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3;

1>
when the INITIAL DIRECT TRANSFER message has been submitted to lower layers for transmission:

2>
confirm the establishment of a signalling connection to upper layers; and

2>
add the signalling connection with the identity indicated by the IE "CN domain identity" in the variable ESTABLISHED_SIGNALLING_CONNECTIONS.

1>
when the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC:

2>
the procedure ends.

When not stated otherwise elsewhere, the UE may also initiate the initial direct transfer procedure when another procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

A new signalling connection request may be received from upper layers during transition to idle mode. In those cases, from the time of the indication of release to upper layers until the UE has entered idle mode, any such upper layer request to establish a new signalling connection shall be queued. This request shall be processed after the UE has entered idle mode.
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