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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 or restrictions to introduce Iu-flex (A-interface part) as specified in 3GPP TS 23.236. This is because of fundamental interactions between these two features.

The 3GPP standard does not mention these interactions. It is therefore proposed

a) to clarify in the Rel-5 and Rel-6 standard (3GPP TS 23.236), that there is no interoperation of Iu-flex with VGCS/VBS, and

b) to discuss the creation of a Rel-7 work item in 3GPP standards with the aim to standardize a solution for those interactions.

The aim of this document is to outline one (or several) solution(s) for coexistence of Iu-flex and VGCS/VBS. 

The analysis is based on a scenario where the VGCS/VBS service area is a subset of a Iu-flex pool area which does not overlap with another Iu-flex pool area (see figure 1). 
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Figure 1

Problem 1:

A VGCS/VBS subscriber, when entering the pool area, may be registered at the VLR co-located with MSC 3 which is neither anchor nor relay MSC. When trying to setup a group call the attempt will fail since MSC3 is not capable of Group Call Control protocol and has no GCR.

To solve the problem it is required (by means of administration) to configure all MSCs within the pool (except the Anchor MSC) to be a Relay MSC.

The further analysis is therefore based on figure 2:
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Figure 2

Problem 2:

Within each GCR (co-located with an MSC within the pool) the complete list of cells belonging to the VGCS/VBS service area needs to be stored since a service subscriber shall be able to initiate a group call irrespectively of the MSC within the pool to which the VLR, where he is registered, is co-located. When a group call is setup the anchor and all relay MSCs will setup downlink connections to all cells within the service area which is not desired (as many downlinks in one cell as MSCs in the pool per VGCS call) and also cannot be handled by the BSC’s. 
To solve the problem every GCR needs additionally to store a subset of the service area containing all cells for which group call channels are under control of the MSC co-located with the GCR. (Instead of storing this subset, the cells belonging to the subset may be marked with a flag in the list of all cells belonging to the VGCS/VBS service area.)

Figure 3 shows an example:
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Figure 3

In this example a service subscriber who is roaming in area 3 and who is registered in the VLR co-located with MSC 2 sets up a group call. The call setup is routed (based on the TMSI's NRI ) to MSC 2. MSC 2 interrogates the co-located VLR for subscription checking and the co-located GCR to check whether the originating cell belongs to the group call area. MSC 2 happens to be the anchor MSC and therefore sets up links to all relay MSCs (and to dispatchers, which is not shown in the figure). All MSCs in the pool then establish downlink connections to the subset of the service area as stored in their GCR i.e. MSC 1 establishes downlinks to area 1, MSC 2 to area 2 and MSC 3 to area 3. By means of administration it must be assured that the union of all subsets is the complete service area, and that all subsets are pairwise disjunctive, i.e. do not overlap.

The simplest solution would be that the subset in a relay MSC is empty and the subset in the anchor MSC is the complete service area. The drawback would be that there is no load sharing between anchor and relay.

The functionality would be that anchor MSCs never setup calls to relay MSCs and that Relay MSCs never establish downlinks.

The role of the relay MSCs (all MSCs in the pool different from the anchor) is limited to subscription checking for the initial talker, establishing a dedicated channel to the initial talker, and establishing the call to the anchor as shown in figure 4:
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Figure 4

Problem 3:

The following problem is based on the scenario outlined in figure 4. After group call establishment a service subscriber, who is registered at a VLR associated with a relay MSC, may want to request the uplink. The request is sent on the group control channel and is therefore routed to the anchor MSC. However the anchor MSC (in this case) cannot perform subscription checking since the VLR in the relay is not accessible from the anchor.

To solve the problem it is proposed to skip the subscription check. This constitutes a further restriction.

Problem 4:

A subsequent talker roaming in area 3 (figure 4) and registered in MSC 3 can access the uplink associated with the common downlink (1 channel model) which is controlled by the anchor, but he cannot (easily) get a dedicated (ciphered) channel (1.5 channel model).

To solve the problem it is proposed not to allow the 1.5 channel model.
So far we have focussed on the scenario where the VGCS/VBS service area is a subset of one  Iu-flex pool. In the next scenario (figure 5) we do not restrict to this assumption but still do not allow overlapping of Iu-flex pool areas. 
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Figure 5

Problem 5:

Based on the solution outlined so far the anchor MSC would not setup connections to relay MSCs. Therefore areas 4 and 5 in figure 5 would not be covered.

To solve the problem it is necessary that one of the relay MSCs in pool 2 acts as "master" and covers the part of the VGCS/VBS service area that belongs to pool area 2. Furthermore the anchor MSC needs to setup connections to every master relay MSC as shown in figure 6:
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Figure 6

A service subscriber in area 4 sets up a group call. Since he is registered at the VLR associated with MSC 4, the setup is routed to MSC 4, which is a non master relay MSC and therefore simply connects to the anchor. The anchor sets up downlinks to all cells in the part of the VGCS/VBS service area belonging to pool area 1, it sets up connections to dispatchers (not shown in figure 6) and it sets up connections to all master Relay MSCs (MSC 3). The master Relay MSC sets up downlinks to all cells in the part of the VGCS/VBS service area belonging to pool area 2.

Question: is this solution feasible or shall the scenario be limited to service areas that are a subset of the pool area?

In the concept discussed so far it is possible to take (non master) relay MSCs out of service without any impacts. If an Anchor or master relay MSC is to be taken out of service it is necessary to configure the databases (GCR) first, so that the anchor or master relay becomes a relay MSC and the role of the anchor or master relay is taken over by another MSC.

Summary

The problems resulting from interactions between VGCS/VBS and Iu-flex might be solved with  proper administration and some restrictions.

A solution without restrictions, however, needs to be standardized (3GPP Rel-7).
The functionality of a solution with service restriction:

· At group call setup in anchor MSC: do not connect to (non-master) relay MSC.

· At group call setup in (non-master) relay MSC: do not establish downlinks.

· At uplink request (and other group control signals) in anchor MSC: skip subscription check if the subscriber is not registered at the VLR associated with the anchor MSC and skip ciphering of new downlink after speaker change (only valid for 1.5 channel model).

Proper administration shall assure that:

· Intersections of overlapping parts of  pool areas with a VGSC/VBS service area shall be empty (i.e. no part of the VGCS/VBS service area may belong to more than one pool area).

· The 1 channel model shall be used.

Restrictions are that:

· The subscription check for uplink request (and other group control signals) is skipped.
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