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Abstract of the contribution: During SA2#65, it was agreed that the I1 issue related to addressing a specific SCC AS for the USSD signalling would be resolved when CT had agreed on a protocol transport for I1. This contribution provides some guidance on this issue and concludes that this is an implementation issue. This document discusses both dynamic and static allocation of users to SCC ASs.
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Discussion:
Cast your minds back to the middle of Release 7 (mid to late 2006) and TR 23.818 on Optimisations and Enhancements for Realtime IMS Communication, in particular the chapter on Dynamic Allocation of Users to Application Servers. A number of solutions were discussed and it was agreed to document options in an Informative Annex in 23.228 (Annex J to be exact). One of the options for supporting multiple ASs was the support of a Representative AS (or Front-End AS). The Representative AS is the application server which allocates the user to the application servers and keeps the user allocation information and relevant data for the service during the duration of a session or longer than that. The incoming call for the service is received and forwarded to the allocated application server by the Representative AS. Figure 1 below is lifted from Annex J in 23.228.
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Figure 1: Dynamic User Allocation using Representative AS

The AS address associated with the iFC in the HSS represents a Representative AS for the service and not the actual AS. In fact, there may be more than one Representative AS per service.
When using Gm signalling for ICS, if there are many SCC ASs configured in the network, then one possible way of managing the allocation of users to an appropriate SCC AS for the lifetime of a session is to use a Representative AS.

The same functionality can be applied to I1 with the use of USSD (if chosen as the protocol for 3GPP CS access) and the same set of Representative ASs that is used for Gm signalling would be configured for the I1 signalling. 
USSD works by using the HLR as a Conduit. Although USSD can be terminated at the HLR, the more usual use of USSD is where the HLR inspects the Service Code or Service Key in the USSD message and matches that against configuration in the HLR that indicates what E.164 address to send the USSD message out to. USSD comes in two flavours. One flavour of USSD routes solely on the Service Code or Service Key. The other flavour of USSD routes on the Service Code/Service Key and the subscriber’s IMSI. Through configuration on the HLR, a range of IMSIs can be configured with an E.164 address that acts as the Representative AS for that range of subscribers for a specific Service Code/Service Key. It is an implementation issue how this configuration is achieved on the HLR. However, a possible implementation could be (where string “#*23” refers to the USSD-string that is matched in the HLR for ICS):
	IMSI
	USSD String
	E.164 address

	456231234567890
	#*23
	611231234567890

	
	#AB1
	611238888888888

	
	##BC43
	611234444444444

	456236666666666
	#*23
	611231234567890

	
	#FG1
	611238888888888

	456237777777777
	#*23
	611231234567890

	
	#*#49
	611237777777777

	456238888888888
	#*23
	611231234567890

	456239999999999
	#*23
	611231234567890



Table 1: Possible USSD configuration in the HLR
In the above table, all IMSIs are allocated an E.164 address of 611231234567890 for the ICS service code. If the network operator has just one SCC AS, then this E.164 address can be the SCC AS E.164. If the network operator has a bank of SCC ASs, then this E.164 number defines the “next hop”. The next-hop is the representative AS that is responsible for allocating users to an SCC AS. Another implementation could be using more than one representative AS to remove any bottle-necks and to allow for redundancy.
If a static allocation of users to application servers is required, then the E.164 address represents the actual SCC AS used for that user or range of users.

Conclusion:
Allocating an SCC AS in the HLR for a particular user when the network operator has more than one SCC AS in the network is an implementation issue and can be easily solved by the use of a Representative AS for per-session dynamic allocation. If the network operator wants to implement a static allocation scheme that this can be achieved purely by configuring the subscriber or range of subscribers with the actual SCC address for the ICS service code. 
Consequently, this issue can now be closed.
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The HSS can be configured with an E.164 number for the ICS service code for a range of subscribers and this E.164 number can represent the actual SCC AS or a Representative AS that performs dynamic allocation of users to an SCC AS 
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