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Discussion:

The SA2 drafting session on Iu flexibility, Düsseldorf 19th –20th April 2001, described in S2-IuFlex-024 two different mechanisms for the identification of pool-areas. Alternative A) introduces a new structure into the Location Area Code (LAC). One octet of the LAC shall identify the pool-area. By this means the UE discovers a change of the pool-area and indicates this to the RNC to initiate the selection of a core network element from the available elements in the new pool-area. Alternative B) uses the Network Resource Identifier (NRI) defined in TS25.331 to discover pool-area changes. This discovery is done completely on the network side. 
Advantages and drawbacks of alternative A)

This alternative identifies a pool-area independently of the NRI. All possible NRI values can be used to address core network elements within the pool-area. Compared to alternative B) this causes in a simple configuration less impact for the available TMSI/P-TMSI space. But if UEs shall be distributed to network elements belonging to other pool-areas (e.g. if a network element fails and the remaining capacity in the pool-area is not sufficient) then the NRI values need also co-ordination in adjacent pool-areas as required for alternative B). The drawback of  alternative A is the effort to standardise, implement, plan and configure the pool-area coding in the LAC which requires re-configuration of established networks. In addition this alternative does not support the configuration of overlapping pool-areas (example in S2-IuFlex-024). And the pool-area code of alternative A) is not needed if the NRI is used to identify different core network operators sharing a RAN (example in S2-IuFlex-024).

Advantages and drawbacks of alternative B)

This alternative identifies pool-area changes from the NRIs (where necessary ). The pool-area identification is only used to distribute all the UEs between the core network elements available for that pool-area. With Alternative B) one just needs to configure  different NRI values in adjacent pool areas, if all UEs shall be allocated to a core network element in a new pool-area based only on a load balancing mechanism. In this case the number of available NRIs and therefore TMSIs (which contain the NRI) may reduce considerably. But it is not necessary to configure only different NRI values in adjacent pool-areas. A few different NRI values are sufficient for load balancing purposes. All UEs with an old NRI value (from old pool-area) which is also configured as NRI in the new pool-area are assigned to the new core network element according to the old NRI which is then also used in the new pool-area.

A potential problem identified in the drafting was: If a core network element identified by one of the few different NRIs (or the only different NRI) fails then a reduced number of UEs (or no UEs) will be distributed by load balancing to new core network elements when changing the pool-area. However, this will not degrade the load balancing in the new pool-area as the UEs with different NRIs coming from other adjacent pool-areas will be distributed accordingly to balance the load.

Alternative B) requires no changes for the location area or routing area coding and configuration. It enables the configuration of overlapping pool-areas which center the UE in a pool-area when it is assigned to a core network element of the pool-area. Furthermore, alternative B) supports configurations where one RAN serves multiple core networks. After the initial allocation of a UE to one of the core networks the UE will always be assigned to a core network element of the same network as each network has a set of the NRIs reserved.

Conclusion and Proposal

Alternative A) has in basic configurations less influence on the available NRI values and therefore on TMSI/P-TMSI space. This is the only advantage of alternative A). If core network elements of adjacent pool-areas shall be used if a core network element fails, then both alternatives have the same impact on available NRI values: at least a few NRIs of adjacent pool-areas should have different values. Alternative B) provides higher flexibility for network configurations. It enables for example overlapping pool-areas and it enables a sharing of RAN resources between multiple core networks. Alternative B) requires no changes to area identities or area configuration compared with alternative A).

The advantage of alternative A) is small compared with the advantages of alternative B) and not existing for certain network configurations. It is proposed to adopt alternative B) and describe this mechanism accordingly in TS 23.xyz.

