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1 Introduction

During RAN3 #29, Siemens provided a contribution showing how it would be possible to compare the solutions provided so far (SAG- , SNA- , LA-based, RAN based IMSI analysis) based on the definition of functional units.

This contribution tries to be a step forward in analysing the present situation and extracting “the best of” every solution for assembling the final one.

2 Discussion per functional unit

Subscriber’s Access Right Classification:

Definition: Subscriber’s Access Right Classification denotes the function where the category of a subscriber in terms of access-rights is determined.

Discussion on the node where this function shall be executed:

SA2 indicated that they prefer the IMSI classification to be performed by the serving CN node. The requirement that the RAN3 solution for shared networks shall be extendable in future releases to handle a per subscriber differentiation points out that the serving CN node is the natural place to execute this function, as it holds a replica of the subscriber’s HLR data.

Note, that this rules out the IMSI evaluation method of the 4th (RAN based IMSI analysis) solution.

(
It is proposed to agree that this function shall be performed in the CN node which serves the subscriber (anchor MSC or serving SGSN).

Discussion on the resulting data format:

During last meeting an Alcatel contribution pointed out that due to already specified regional, subscriber specific access restrictions there exists the requirement that the resulting data format is able to signalise (represent) a potential large number of different access areas. Note, that this clearly rules out the data format used in the SAG approach.

If the serving CN node sets the access rights, this would require in case of the LA based solution, that the serving CN nodes gets knowledge of all the LAs the AN node would potentially require information of UEs access rights, as most likely it will control only a minor subset of it. Additional co-ordination effort to ensure proper information distribution among the CN nodes controlling certain LAs can be seen as disadvantage compare to the SNA and SAG solution. Therefore it is proposed not to agree on the data format of the LA based solution.

On the actual data format for the SNA there was debate about whether SNA should be signalled with or without a PLMN specific prefix. Although it is assumed that most shared network consortiums will have to co-ordinate the SNA number space, there could be the demand to extend globally unique SNA’s with an PLMN prefix. (e.g. an operator changes from one shared consortium to another or shared consortiums are created to commonly serve coverage at the border between two countries).

In order to be able to extend the SNA it is proposed to specify the SNA IE as a choice between the global variant and PLMN specific variant. The ASN.1 code could be as follows:

SNA-Id ::= CHOICE {


global-SNA-ID


OCTET STRING (SIZE (2)),


pLMN-spec-SNA-ID

SEQUENCE {



pLMN-ID



OCTET STRING (SIZE (3)),


global-SNA-ID

OCTET STRING (SIZE (2)),



...


}


...

}

Another debate was held on the question whether the SNAs should be allowed to overlap. The simple case of two overlapping SNAs shows that a rule prohibiting overlapping SNAs will requried three - instead of two - SNAs. 

(
Therefore it is proposed to decide for the SNA data format, allowing flexibility with regards to the scope of SNAs (global and PLMN specific) and with regards to the relation between SNAs, i.e. allowing overlapping SNAs. 

LA (Cell) Access Right Classification

Definition: LA Access Right Classification denotes the function where the set of subscriber-categories in terms of access rights is defined per LA (cell). Subscribers which are members of the defined categories are allowed to access mobile services from a given cell.

Discussion on the node where this function shall be executed:

It has been already discussed at length that co-ordination of the result of this function is required between AN and CN and between the involved nodes in AN and CN. So it can be concluded that it will be advantageous to execute this function at one network (or node) and distribute the resulting information among the nodes requiring the same information.

As it is a requirement that the RAN sharing in connected mode aligns with the access restrictions in idle mode the serving CN node will be the natural place to execute this function, as the relevant information for idle mode is already there.

( It is proposed to agree that this function shall be performed in the CN node which controls the LA.

As an AN node requires access right information from neighbouring LAs (neither controlled by its serving CN node nor by itself) for handover purposes, the fact that serving CN node will have to get the relevant information represents an additional requirement.

Discussion on the resulting data format:

Subscriber’s- and LA Access Right Classification needs to be compared during the Subscribers LA Access Determination. So it is a requirement the the resulting data format of both functions is aligned.

(
It is proposed to agree that the resulting data format is SNA, as described for the Subscriber’s Access Right Classification above.

LA (Cell) Access Right Info Distribution

Definition: LA Access Right Classification Distribution denotes the function where the result of the LA (cell) Access Right Classification is distributed among concerned nodes. Depending on the solution, LA (cell) Access Right information needs to be exchanged between RAN or CN nodes or between CN and RAN nodes.

Discussion on the node where this function shall be executed:

Assuming that the CN node controlling the LA is responsible to set the Access Rights it is obvious that this entity is the adequate one to execute the distribution function.

The additional requirement that a CN node needs to get access right information on LAs neighbouring the ones it controls requires that a CN node needs to get knowledge of its neighbouring LAs and needs to receive the corresponding access right information.

It should be noted that dealing with neighbouring LAs is not completely new for CN nodes. On the cs side, for GSM access, the serving 2G MSC is task to maintain an LA database for E-interface mobility. In case it received a CGI it had to decide based on the LA whether this CGI is part of the LAs it controls or part of a “foreign” LA. On the ps side, for mobility via Routing Area Update, the SGSN receiving the RAU has to check whether the RA within the NAS message (representing the old RA) is controlled by itself or if it has to start to transfer the UEs contexts from the old SGSN.

Further it should be noted, that co-ordination among the domains is required - but this is not a new requirement as it was already required for the idle mode sharing case.

On the debate on the method, whether the distribution should be performed via O&M or specified procedures on the relevant interfaces, Siemens’ position is to specify a distribution procedure on the Iu interface and to inform CN4  on the required database entries and co-ordination effort.

It has been already pointed out that an interaction with Iu-flex is given in case of an specified Iu procedure and CN4 co-ordination, however, if the corresponding message definition foresees an CN identifier (as this will most probably be a common, connection independent procedure, foreseeing node identifiers in the messages is recommended) the RAN node would be able to decide whether an information sent by a CN node which is not the default CN node shall be taken into account.

On the Iur interface, it seems that an distribution function is not required.

· It is proposed to agree on the specification of a distribution function on Iu. (It can be an operator’s choice to decide when the migration from possibly O&M based distribution functions will be performed.)

· Further, it is proposed to inform CN4 on the findings regarding the neighbouring LAs.

Subscriber’s LA (Cell) Access Determination

Definition: Subscriber’s LA Access Determination is the function where a UTRAN node verifies whether a given subscriber has access to a particular LA (cell). This may result in rejecting the service request / RL setup / cell(URA)-update or filtering the list of neighbour cells for neighbour cell measurements.

Discussion:

There seems to be no doubt about the fact that this function will be executed in the SRNC.

However, there is the possibility to optimise signalling data size in a way that in case of Iur based mobility the DRNC will be informed about the subscriber’s access rights and already filters out those cells where no access can be granted for the UE.

In the UL Signalling Transfer case the DRNC will have to sent the cell’s access rights to the SRNC as it has no information on the subscribers access rights to perform the determination function.
3 Proposal

It is proposed to discuss the arguments given and the resulting proposals. The representation of the discussion should find its way into the TR.
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