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1
Introduction

This document provides a proposal to give a kind of stage 2 structure to the discussion performed so far on the WI for radio access network sharing.

2
Discussion

It is proposed to leave for a while the discussions on comparing complete solutions and to rather discuss the problem based on identifying functional units required to support shared RANs. 

Afterwards each functional unit will be described in terms of the tasks it performs, the node(s) where it may be executed and the inter-relation to other entities, i.e. its interfaces and the information needed on these interfaces. 

In a last step the data layout of the information required per functional unit in order to perform its tasks needs to be designed.

Finally, it should be possible to select the ‘optimum’ solution by assembling optimally designed functional units.
2.1
Functional units required to support shared RANs

Subscriber’s Access Right Classification

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

In Rel-5 this function will be based on evaluating the subscriber’s IMSI (i.e. based on MCC and MNC) and on information on national/international roaming agreements. Note, that in later releases additional HLR based subscription information may be available which may influence the resulting access-rights.

This process needs to be performed per subscriber whenever a dedicated signalling context shall be established towards a RAN.

Location: This function may be performed in CN, SRNC, D(C)RNC.

Data:
Input: IMSI, roaming agreements, additional subscription information (possible in later releases)


Output: access right information (so far proposals like “SAG member info”, “SNA Info for UE”, “Access Rights in authorised PLMNs” are proposed).

Input and output data may be exchanged on Iu and Iur interfaces.

LA (Cell) Access Right Classification

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.

Location: This function should be performed in CN

Data:
Input: LA, roaming agreements


Output: Set of subscriber-categories for which access to a given LA (cell) is allowed (so far proposals like “SAG access info”, “SNA Area info” are available)

LA (Cell) Access Right Info Distribution

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 nodes or between CN and RAN.

This function needs to be executed along with node setup procedures (via O&M or open interfaces) and whenever the access right of a LA (cell) changes or a new LA (cell) object was created.

Subscriber’s LA (Cell) Access Determination

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.

Location: This function may be performed in SRNC or DRNC

Data:
Input: Result of Subscriber’s - and LA (cell) Access Right Classification functions.


Output: granting or rejecting access, deleting cell-entries in the measurement (neighbour cell) list.

UE’s local Access Right Determination

When the UE is in Idle, cell-fach, cell-pch, ura-pch state, the subscriber’s access right determination is performed locally by the UE. It is based on the stored equivalent PLMN-Id list, forbidden LA-list and received System Information. 

The determination may result in a cell-update attempt which might be rejected either by the CN (in idle mode), or by the UTRAN (in all other ‘shared’ states).

The configuration of equivalent PLMN id lists and the broadcasted PLMN id’s needs to be performed at least in a way that it doesn’t prevent the UE to access areas where it’s access is granted. 

This function is outside RAN3’s responsibility but needs to be mentioned for completeness.

2.2
Comparing the existing solution based on the identified functional units

In order to reflect the current status of discussion it was tried to compare the solutions in terms of identifying per solution the node which executes the function and the data processed per function. 

Subscriber’s Access Right Classification

	
	executing node
	input data
	result

	SAG based solution
	CN
	IMSI, roaming agreements (subscription info)
	SAG member info, 

(provided on Iu)

	SNA based solution
	CN
	IMSI, roaming agreements (subscription info)
	Shared Network Area Information for UE

(provided on Iu)

	LA based solution – connection dependent
	CN
	IMSI, roaming agreements (subscription info)
	subscriber’s Access Rights in authorised PLMNs = LA list per PLMN

(provided on Iu)

	LA based solution – connection independent
	SRNC
	IMSI
	PLMN-Id


LA (Cell) Access Right Classification

	
	executing node
	input data
	result

	SAG based solution
	CN
	LA
	SAG access info per LA

	SNA based solution
	CN
	LA
	Shared Network Area Information per LA 

	LA based solution – connection dependent
	n/a
	n/a
	n/a

	LA based solution – connection independent
	CN
	LA, roaming agreements
	LA access info per HPLMN-Id of potential users


LA (Cell) Access Right Info Distribution

	
	executing node
	distributed data
	interface, method

	SAG based solution
	CN
	list (SAG access info per LA)
	O&M

	SNA based solution
	CN
	list (SNA info per LA)
	O&M 

	LA based solution – connection dependent
	n/a
	n/a
	n/a

	LA based solution – connection independent
	CN, CRNC
	list (per potential HPLMN-Id 

         list (access info per LA)  )
	common procedures on Iu and Iur


Subscriber’s Cell Access Determination

	
	executing node
	input data
	result

	SAG based solution
	SRNC
	SAG member info

SAG access info
	access granted / rejected

	SNA based solution
	SRNC
	Share Network Area Information for UE

Share Network Area Information
	access granted / rejected

	LA based solution – connection dependent
	SRNC
	LA

Access Rights in authorised PLMNs
	access granted / rejected

	LA based solution – connection independent
	SRNC
	PLMN Id derived from IMSI

LA access info per PLMN-Id
	access granted / rejected


2.3
General Considerations on identified functional units

Subscriber’s Access Right Classification

As later releases might provide additional (subscriber specific, i.e. HLR info based) input for this function it is seen advantageous to keep this function within the serving CN node as the natural place to obtain such kind of information. 

Further, this approach will minimise the impact on the Iu interface in later releases. 

The ‘price’ of this approach is the abstraction of access rights to an information structure that needs to be invented - at least - on Iu.

Further it needs to be mentioned that SA2 prefers an Iu based solution, i.e. a solution where the IMSI classification is performed in the CN.

LA (cell) Access Right Classification

The distribution of this information may be performed either by co-ordinated O&M procedures or via open interfaces. In any solution the respective information within the RAN need to represent the LA based roaming information already available within the CN for idle-mode.

Consequently, it is assumed the definition of access rights is performed per LA within a single node and that this information is distributed among the nodes dealing with a certain LA.

LA (Cell) Access Right Distribution

This function represents one of the key questions in assessing the proposed solutions, i.e. the impact on O&M in certain scenarios.

The advantage of not abstracting roaming information into e.g. SAG or SNA information is paid in the connection independent solution by the fact that the whole roaming information as available in the CN needs to be duplicated to the RAN.

With regards to the transfer of LA based roaming information a clear preference is given by Siemens for a solution via open interfaces. This kind of information exchange can be performed at node set-up and whenever LA based info changes.

Subscriber’s Cell Access Determination

No doubt is given in the proposals so far available that this function will be performed within the SRNC.

With regards to signalling efficiency this function could be performed within the DRNC as well in case of RL setup procedure, i.e. the neighbourhood cell-list might be filtered already within the node that ‘owns’ the RL resource.

3
Conclusion and proposal

As can be seen from section 2.3, the location of 2 functional units seem to be self-evident. 

The remaining questions are:

· whether and how to abstract the access right information on a complete new information structure (SAG and SNA solution) or an information structure derived from already existing ones (LA connection dependent)

· which solution gives the least impact on O&M with regards to the scenarios agreed for assessment

It is proposed to add section 2.1 and 2.2 to chapter 6 and to discuss the WI in the way started within section 2.3
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