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1 Introduction
At RAN #56 a proposal R2-063210 “Enhanced paging procedure” [1] was proposed by Ericsson and Nokia, which suggested the PCH also can be mapped onto HS-DSCH. 
The modifications needed to transmit the paging message over HS-DSCH as mentioned in [3] is this:
Like enhanced CELL_FACH, PCH is mapped onto HS-DSCH and a specific H-RNTI for UE’s paging group is introduced on HS-SCCH to indicate UEs belong to its paging group to receive paging message on HS-PDSCH. The mapping is show below:
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Figure 1. Mapping of transport channels onto physical channels
Main changes are:
· 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. 

2 Further discussion on enhanced paging procedure
There may be two options on how to transmit a paging message to UEs belonging to its paging group.
2.1 Option 1: Send paging message alone
Like the existing Mac-c/sh/m, PCCH is mapped onto the PCH without any overhead in Mac-c header. When PCH is mapped onto the Mac-hs, paging message is transmitted alone on HS-PDSCH indicated by HS-SCCH with a specific H-RNTI. So there is nothing to be changed on Mac-c/sh/m in this option. 
2.2 Option 2: Multiplex PCCH with other logical channels
In this option, we MUX the paging message with other Mac-c PDUs such as PDUs from CCCH/CTCH (possibly with DCCH/DTCH in enhanced CELL_FACH as well) in one HS-DSCH TTI. So there may be some modifications in the UTRAN Mac-c/sh/m structure. The possible UTRAN Mac-c/sh/m structure of enhanced paging on HS-DSCH could be considered as below:
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Figure 2. Modified MAC-c/sh/m entity in UTRAN
When PCCH/PCH mapped onto HS-DSCH, PCCH is connected to TCTF MUX process. With a TCTF added in the MAC-c header, Mac-c PDU from PCCH can be MUXed with PDUs from CCCH/CTCH (possibly with DCCH/DTCH as well) in Mac-hs PDU. 
Furthermore, CCCH/CTCH and PCCH (possibly with DCCH/DTCH in enhanced CELL_FACH as well) may share a common H-RNTI as the TBs can be distinguished by UEs indicated by TCTF field in Mac-c header. 

3 Comparison
It seems both options are feasible for transmitting paging message on Mac-hs. Some comparisons are listed below:
· Changes in PICH/PCH

· There is no change in PICH and PCH in both options except that PCH is mapped onto the HS-DSCH instead of S-CCPCH. And when detecting the PI on PICH in UE’s paging occasion, UEs start to decode the HS-SCCH.
· H-RNTI
· Option 1 may use a specific H-RNTI for each paging group or a common H-RNTI for all paging groups. The latter seems more preferable because one H-RNTI can schedule multiple paging groups at a time. Even though the common H-RNTI is used, due to existence of PICH, the UEs not indicated on PICH in this paging occasion will not decode the HS-SCCH.
· Because option 2 can MUX PCCH with CCCH/CTCH (possibly with DCCH/DTCH in enhanced CELL_FACH as well), it is recommended that option2 use a common H-RNTI to indicate that all UEs should receive data on HS-PDSCHs. Also due to the existence of PICH, the common H-RNTI makes no impact on UEs in IDLE, XXX_PCH when Node B uses the common H-RNTI to indicate that data from CCCH/CTCH (possibly with DCCH/DTCH in enhanced CELL_FACH as well) is transmitted on HS-PDSCH.
· Utilization of code resource
· Due to restriction on RLC PDU size and Mac-c PDU pattern of paging message, it is possible that option 1 can not efficiently utilize the code resource. The PCCH RLC PDU size is fixed at 240bits (alt. 80) and one HS-PDSCH can carry at most 461bits Mac-hs PDU size (with CQI=6). So when this option is used to transmit paging message, there will be 43.4% ((461-240-21)/461) padding overhead in Mac-hs PDU. Furthermore the HS-SCCH which is used for the paging message can not be used to schedule other UEs in XXX_PCH, enhanced CELL_FACH and CELL_DCH. Hence, one paging message will occupy one SF=128 HS-SCCH and one SF=16 HS-PDSCH code resources at 2ms TTI duration.
· Option 2 is designed for MUXing and high data rate transport, so it can maximize the utilization of code resources. In this method one HS-SCCH can schedule different UEs in IDLE, XXX_PCH (possibly with enhanced CELL_FACH as well) by the common H-RNTI. In addition, due to MUXing, the Mac-hs PDU size can be bigger and transmitted on several HS-PDSCHs, which enhances the transport data rate of Mac-hs. Of course, the Mac-hs PDU can not reach the maximum size restricted by the CQI.
· Consumption of UE’s power
· Without MUXing, Option 1 can save UE’s power consumption because when detecting H-RNTI for corresponding paging message a UE only needs to decode the paging message filled into the Mac-hs PDU. For other UEs, as there is no need to decode the Mac-hs PDU in HS-PDSCH because of the unknown H-RNTI, power consumption can be saved.
· Option 2 MUXes the paging message with other Mac-C PDUs in one Mac-hs PDU and uses a common H-RNTI to indicate UEs to receive it. Due to the common H-RNTI, UEs always need to decode the Mac-hs PDUs when detecting the common H-RNTI in HS-SCCH, whether the Mac-hs PDU has its data. Therefore, this leads to more power consumption than in option 1. But due to the existence of PICH, the power consumption could be significantly reduced.
· Complexity of Node B’s scheduler
· Option 1 is easier for Node B’s scheduler, whereas option 2 is more complex but robust.

4 Conclusion and proposal
According to comparisons above, there exist advantages and disadvantages in both option 1 and option 2. Option 1 seems to be low efficient in utilization of code resources, whereas option 2 will consume more UE’s power. How to compromise these two options in terms of efficiency and power consumption?
We hope RAN2 would consider and discuss MUX of the PCCH and other logic channels with a TCTF header.
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