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Pool-area identification by means of the RNI

The NRI identifies CN elements within the pool-area. The UE gets the NRI of its serving CN element as part of the TMSI.  The UE includes the NRI derived from its current TMSI in any  initial NAS signalling message. The RNC establishes a signalling connection the CN element identified by the RNI regardless whether this RNI is derived from a TMSI allocated by this CN element or by another. If the RNC has no CN element configured for the RNI the RNC selects an available CN element and establishes the signalling connection with this CN element. 

Some examples describe potential applications.

Network configuation example 1

This example configures 9 pool-areas each with 3 CN elements serving within a pool-area. When a UE moves from one (RNI:1,2,3) to another pool-area (RNI:4,5,6). It indicates the old NRI (3) derived from its old TMSI to the RNC in the new pool-area (NRI:4,5,6). This RNI 3 is not configured in the RNC of the pool-area (NRI:4,5,6). The RNC selects a CN element out of the available NRIs 4,5,6 and establishes the signalling connection for the UE with the selected CN element. This new CN elements allocates a new TMSI to the UE and thereby the new NRI for the new pool-area.
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Network configuation example 2

In this example one RAN serves two core networks.  For this purpose the RNI space is divided between the core network. The example configures only one node per core network node within a pool-area. After the initial assignment to a core network every UE is assigned again to CN elements of the same core network when the pool-area is changed. The example corresponds to an overlay of two core networks each without IuFlex as per core network only one CN elements serves an pool-area. This configuration can be extended by multiple CN elements serving a pool-area per core network.
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Network configuation example 3

In this example overlapping pool-areas are configured by a grouping of sub-pool-areas. A sub-pool-area in the figure is for example the area served by the CN elements with the NRIs 4,5,6. An overlapping pool-area in this example is defined by a sub-pool-area and all its adjacent sub-pool-areas. The pool-area around the sub-pool-area defined by the NRIs 4,5,6 is the pool-area with the NRIs 1,2,3,4,5,6,7,8,9,10,11,12,16,17,18,19,20,21. A UE is assigned to this pool-area if a new NRI/CN element has to be assigned the UE and it is located in the sub-pool-area with NRIs 4,5,6. The RNCs of this sub-pool-area are configured to select only from the NRIs 4,5,6 of this sub-pool-area. After this assignment to a CN element according to the NRIs of the sub-pool-area the UE may roam within the pool-area defined by the 18 NRIs listed above without changing the CN element. For this purpose all RNCs have to be configured to route the NRIs of their adjacent sub-pool-areas. But no RNC selects an NRI of an adjacent sub-pool-area for assigning a UE to a CN element. When the UE leaves the pool-area the new RNC will not know the old RNI and selects a new CN element out of its sub-pool-area.
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