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1
Introduction

During the RAN2#85bis meeting, it was discussed how the WiFi dedicated rules should behave in different UTRA states. In particular, it was agreed that a UE keeps and uses dedicated rules in the CELL_DCH state, and also upon re-configuration to the CELL_FACH state. However, a final decision was not reached for the CELL_PCH state, for which RAN2 made a working assumption that it should follow the same principles as for the IDLE state.

In this discussion paper we present further considerations regarding WiFi dedicated rules in the CELL_PCH state and what the UE behaviour should be.  

2
WiFi dedicated rules in CELL_PCH

During the RAN2#85bis discussion a few companies were proposing to adopt for the CELL_PCH state the same behaviour as for the IDLE state, motivating it by a similarity between the aforementioned states. However, CELL_PCH is much closer to CELL_FACH than to IDLE; in fact, CELL_PCH is the CONNECTED mode state. Furthermore, a UE in CELL_PCH follows the same cell re-selection rules as for CELL_FACH, and a UE sends the CELL UPDATE message upon cell re-selection as in CELL_FACH allowing the network to know in which cell a UE is. The only noticeable difference between the CELL_PCH and CELL_FACH states is that a UE in CELL_PCH does not listen continuously to the DL channels. Whenever the network wants to send DL data, it has to page first the corresponding UE. From that point of view one can argue that a UE is not “connected” to the network. However, paging of a UE with its further transition to CELL_FACH state takes only marginal time; with introduction of stored H-RNTI and E-RNTI in CELL_PCH that transition occurs seamlessly not even involving exchange of CELL UPDATE and CELL UPDATE CONFIRM messages. 

Since the CELL_PCH state offers better power saving opportunities for a UE than in CELL_FACH, it is anticipated that the network can and will move a UE to CELL_PCH in absence of user plane data. In turn, depending on the user plane activity, UE time spent in CELL_PCH may vary a lot. Thus, on the one hand a UE may spend long time in CELL_PCH, and at the same time a UE can always move quickly to CELL_FACH to exchange data with the network. From the point of view it is more logical for a UE to follow the same principles as in CELL_FACH.  

If a UE in CELL_PCH state follows the IDLE mode behaviour, then it can lead to the following inefficiencies. If a UE clears dedicated rules in CELL_PCH, then a UE starts to behave differently when compared to CELL_FACH even though CELL_PCH does not differ from CELL_FACH as described above. As an example, frequent state transitions between CELL_FACH and CELL_PCH may lead to different WiFi offloading behaviour. Another issue is that if a UE forgets dedicated rules in CELL_PCH, which are needed in CELL_FACH as per operator preference, then they should be provided to a UE every time it moves back to CELL_FACH. It requires the network to either provide that information in CELL UPDATE CONFIRM, or exchange additionally RADIO BEARER RECONFIGURATION messages after the seamless transition.

There are other related problems if a UE follows IDLE mode behaviour in the CELL_PCH state. As an example, consider a scenario when the SIB information directs a UE to use WiFi, but the dedicated parameters provided by the network instructs a UE not to go to WiFi (e.g. based on the subscription parameters). In this case the network will have to wake up unnecessarily UE to update parameters before timer expiry, otherwise a UE might move to WiFi. The similar problem might occur in the opposite case when the SIB does not contain any offloading information, but the dedicated parameters instruct a UE to use WiFi. After transition to the CELL_PCH state and expiry of the timer, a UE will not use WiFi because the dedicated parameters will be discarded. 

It bears mentioning that in additional to the “WiFi offload” cases described above, there might be discrepancies also in the “cellular onload” scenarios when a UE stays in WiFi and evaluates whether it should stay there or switch to cellular. If a UE is in the CELL_PCH state and discards its dedicated parameters, then it can lead to a UE moving unnecessarily to cellular instead of continuing to offload data via the WiFi network. 

3
Conclusion

In this discussion paper we have presented our general considerations regarding the WiFi dedicated rules and UE behaviour  in the CELL_PCH state. According to our analysis, there is quite a marginal difference between the CELL_FACH and CELL_PCH states. Taking into account the fact that a UE can be moved between those states, it is more efficient to adopt the same behaviour for the CELL_PCH state as for the CELL_FACH state. It will ensure that a UE will be using the same rules and it also avoids increasing amount of reconfiguration signalling. Even more important, it will ensure that a UE in CELL_PCH will not forget dedicated parameters thus not causing potential disruptions in the offload behaviour if SIB and dedicated rules are not the same.
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