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Introduction

In mobile networks that support VGCS/VBS as specified in 3GPP TS 43.068 / 3GPP TS 43.069 it is not possible without any additional measures to introduce RANflex as specified in 3GPP TS 23.236. This is because of fundamental interactions between these two features. 
The Rel-5 and Rel-6 versions of the 3GPP standard indicate in chapter 4.9 that these interactions should be avoided by not allowing operating both features within the same area of the network (see TS 23.236, chapter 4.9). 
The aim of this document is to outline a solution for the coexistence of RANflex and VGCS/VBS in 3GPP Rel-7. 
Basic Scenario

The basic scenario to be analysed is where the VGCS/VBS service area is a subset of a RANflex pool area which does not overlap with another RANflex pool area (see figure 1). 
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Figure 1
Problem 1:

A VGCS/VBS subscriber, when entering the VGCS-Service-area (e.g. cell 16 in figure 1), may be registered at the VLR co-located with MSC 4 which is neither anchor nor relay MSC for a specific voice group call. When trying to setup the group call the attempt will fail since the GCR associated with MSC4 (if any) cannot derive the anchor-MSC address and the group call reference from the dialled GroupId and the originating cell. 
Proposed solution:

For a given Location Area within the pool area only one MSC within the MSC pool is associated with a GCR that is capable of deriving the anchor MSC address and the group call reference from the dialled GroupId and the originating cell within the Location Area. This MSC is called the Location Area's Group Call Serving MSC (see figure 2). 
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Figure 2
If  a VGCS/VBS subscriber sets up a group call from a cell (e.g. cell 16 in figure 2) that belongs to a Location Area for which his Visited MSC (e.g. MSC4) is not the Group Call Serving MSC, then (after subscription check) the Visited MSC derives from the originating cell's LAC (LAC6) the Group Call Serving MSC (MSC3) and interrogates it (its GCR) by means of a new MAP message (SendGroupCallInfo) which contains the originating cell (16) and the dialled GroupId (in addition it also contains the IMSI, Talker Priority and Additional Information. This information is temporarily stored in the receiving MSC (MSC3) and used when SEND GROUP CALL END SIGNAL is sent). The response (SendGroupCallInfoAck) contains the derived group call reference and anchor MSC address. When receiving the response, the visited MSC (MSC4) sends an IAM to the anchor MSC routed with the group call reference in the same way as dispatcher originated calls. The IAM's calling party number shall be set to the Group Call Serving MSC address (MSC3). This allows the anchor to accept the IAM (see figure 3).
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Figure 3
Problem 2:

The following problem is based on the scenario outlined in figure 4. After group call establishment (and after the initial talker ceased to be talker) a service subscriber, who is located in cell 4 and registered at the VLR associated with MSC 5, may want to request the uplink. The request is sent on the group control channel and is therefore routed to MSC 1. However MSC 1 (in this case) cannot perform subscription checking since the VLR associated to MSC 5 is not accessible from MSC 1.
Proposed solution:

To solve the problem the new MAP message (SendGroupCallInfo) routed with NRI is sent from MSC1 to MSC5 to request subscription data (from MSC5's VLR) for the subscriber requesting the uplink (see figure 4).
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Figure 4
Conclusion

In order to allow co-existence of RANflex anf VBS/VGCS it is proposed to introduce a new MAP message SendGroupCallInfo that can be sent 
a) from the group call initiating service subscriber's Visited MSC to the Group Call Serving MSC of the group call initiating service subscriber's current Location Area in order to retrieve the Anchor MSC address and the Group Call Reference, and
b) from the Group Call Serving MSC of the uplink requesting subscriber's current Location Area to the uplink requesting subscriber's Visited MSC in order to retrieve subscription data.
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