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1 Introduction
At TSG RAN #33 in September a new Work Item “Enhanced CELL_FACH state in FDD” was approved to improve packet data and signaling performance in power saving states [1]. This contribution shows how the HS-DSCH channel can also be used to transmit paging messages to users in CELL_PCH and URA_PCH. 
2 Discussion
Currently, both Paging Channel (PCH) and Forward Access Channel (FACH) are mapped on the Secondary-Common Control Physical Channel (S-CCPCH). In [3], a method is described how the FACH traffic can be mapped onto HS-DSCH by using H-RNTI. The same principles can also be used to transmit paging messages over PCH. Doing this provides better power and code multiplexing support between paging messages and other traffic. Eventually, in a pure Rel-7 system, the S-CCPCH is not needed and can be switched off releasing more power and code to be used for HS-DSCH.
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Figure 1. Mapping of transport channels onto physical channels

2.1 Enhanced paging procedure
Most aspects and definitions of the paging procedure remain as specified today, e.g. usage of PICH, paging occasions, paging groups, paging message format etc. In the following description, we focus on the modifications needed to transmit the paging message over HS-DSCH:
· Information on how to read paging messages from the HS-DSCH can be hard coded, broadcasted or configured by RRC.

· The rules for selecting paging group can remain as specified today. UEs that are in CELL_PCH, URA_PCH or Idle mode select a paging group and start monitoring the Paging Indication Channel (PICH).
· When a paging indication on PICH is given for the paging group the UE is listening to, the UE starts to decode the HS-SCCH instead of the S-CCPCH. On the HS-SCCH the UE listens for scheduling information for the H-RNTI specified for its paging group. Then the UE follows the scheduling information and receives the paging message on the HS-DSCH. 

Better time diversity for paging messages over HS-DSCH is achieved by letting the UE listen on the HS-SCCH for several TTIs after the PICH was received to get the scheduling information. The number of TTIs to monitor HS-SCCH can be hard coded, broadcasted or configured by RRC. By using the MAC-hs header the paging message can be repeated over several TTIs, and the repetitions soft combined by the UE to improve probability of correct reception.

2.2 Iub handling
The PCH DATA FRAME [25.435] used on Iub to transmit the Paging Indication Information and the Paging Message to NodeB remain. PICH operation remains with PCH mapped on HS-DSCH. The 12 bit CFN in the PCH DATA FRAME corresponds to the cell SFN in which the PCH message will be scheduled on the HS-DSCH.
3 Benefits of enhanced paging procedure

The main benefit of the enhanced paging procedure is better power and code multiplexing support with HSPA traffic and the possibility to turn of the S-CCPCH in a pure Rel-7 system. This frees codes and power that is normally hard coded for S-CCPCH to be used for HSPA. Since paging messages are now transmitted on the same transport channel as other traffic, power and code multiplexing can now be performed on TTI basis, whereas S-CCPCH code allocation requires RRC signaling and is much slower. Support for legacy terminals is explained in section 4. 
4 Handling of legacy UEs

Legacy UE support puts some limitations on the usage of the enhanced paging procedure. Since the RNC has no information of the UE capability for CN paging of idle terminals, it must use the Rel-6 procedure, as long as Rel-6 or older terminals are still around. This means that the enhanced paging procedure cannot be used for terminals in idle state. This also means that there is little gain of using the enhanced paging procedure in this case, if the S-CCPCH must anyway be supported for legacy terminals.

However, operators having more than one carrier may decide to dedicate one or more carriers to Rel-7 use. The network would use inter-frequency handover to move Rel-7 users to the Rel-7 carrier, once they have attached and transmitted UE capability information. On such a carrier, legacy terminal support is not needed, S-CCPCH is not needed and the enhanced paging procedure can be used as the sole paging channel.
5 Conclusion and proposal
In this contribution we have shown how paging messages can be transmitted over the HS-DSCH by following similar principles as outlined in the Work Item “Enhanced CELL_FACH state in FDD” [1]. We have also shown the gain of doing so in a carrier dedicated to Rel-7 use. 
We propose to agree to support transmission of the paging messages over the high speed shared channel and especially to the mapping of the PCH to the HS-PDSCH. 
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