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1. Introduction
Up to now, it has been identified that HSPA+ RAN architecture collapsing RNC into Node B will be a most possible option. And there are totally two deployment scenarios for HSPA+, one is standalone scenario and the other is Carrier Sharing scenario.

At previous RAN3 meetings, how to support CS service in HSPA evolution based on flat architecture was discussed. It was agreed that the ongoing PS connection shall be redirected to the legacy CS+PS capable network once the CS service is triggered for this UE. Then there is a possibility that service connections are more and more accumulated to legacy network as the number of the UE with CS and PS combined service request increases. This situation will become even worse if CS connections come to an end and the remaining PS connections are still left on the legacy network. 
In the paper below, we analyze this issue and present some principles for addressing it. 
2. Discussion
As for both standalone and carrier sharing scenario, CS service will trigger the ongoing PS connection for the UE to be redirected to the legacy network, which is also called CS-triggered SRNS relocation as shown in [1][2]. As the number of the UE with PS and CS combined service increases, the load on the legacy network probably becomes high and even overloaded as shown through fig1 to fig 4. 
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Carrier sharing scenario


Fig. 1 Ongoing PS service connection
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Standalone scenario
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Carrier sharing scenario


Fig. 2 PS+CS service connection
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Standalone scenario
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Carrier sharing scenario


Fig. 3 Continue PS service, CS service terminating
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Carrier sharing scenario


Fig. 4 Case of mass UEs

AS shown in Fig 1, the UE access PS only service through HSPA+ network with very good quality. In fig2, When a CS service is trigger for the UE, the PS service is relocated to legacy RNC. Then the PS and CS combined service is provided through legacy network. Then in Fig 3, When the CS service terminates, the remaining PS connection is left on legacy network. In Fig 4, as the number of the UE with CS and PS combined service increases, more and more PS connection is accumulated at the legacy network, which causes load unbalance between the legacy network and HSPA+ network.
In order to utilize resource more efficiently, load balancing between the HSPA+ and legacy network should be considered, for instance, after the CS service for a particular UE is terminated, the PS service can be switched back to the HSPA+ network. 

Another impact of the CS triggered SRNS relocation is performance degradation of the PS service. Since the HSPA+ network is PS-oriented optimized, the PS service could be provided with better performance, e.g lower latency and higher bit rate. After the PS service is switched to legacy network due to the CS service, it may not be provided with the same performance. In order to mitigate this performance loss, the remaining PS connections could be considered to be switched back to HSPA+ network if possible.

Principle 1:  Load balancing should be considered among HSPA+ and legacy network, PS only services should be provided through HSPA+ network with a high priority. 
Due to load balancing, frequent relocation might happen in some special cases. For example, a UE with CS and PS combined service is ongoing suddenly experience call drop in the CS domain, then it is likely for the UE to be switched back to HSPA+ network derived from the principle 1. But most probably, the user will initiate a CS call again, then if the PS connection has already been directed to HSPA+ network, the CS triggered SRNS relocation is taken place again, which produce unnecessary overhead in signalling. In order to avoid this situation, hysteresis mechanism is needed. For example set a timer before relocation back to HSPA+ network.  
Principle 2: Hysteresis mechanism is needed for the PS only service to be switched back to HSPA+ network as a result of load balancing. 
3. Conclusion and Proposal
In the paper, we analyze some potential problems in supporting CS service in both standalone and carrier sharing scenarios.  Based on our analysis, the following principles are proposed:
Principle 1:  Load balancing should be considered among HSPA+ and legacy network, PS only services should be provided through HSPA+ network with a high priority. 

Principle 2: Hysteresis mechanism is needed for the PS only service to be switched back to HSPA+ network as a result of load balancing. 

Finally, we propose capturing the above principles in the TR 25.999.
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