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1.
Introduction

This document dicusses LTE paging.
2
PICH 
PICH channel may be necessary to allow dynamic scheduling of PCH channel and to achieve better UE power saving.
2.1
Dynamic Scheduling of PCH channel
It is assumed in TR25.813 that PCH channel is mapped to physical resources which can be used dynamically also for traffic/other control channels. This working assumption could be easily achieved by allowing PCH channel to be dynamically scheduled.

In case of dynamic scheduling of PCH, PICH could be used to indicate which resource blocks carries PCH channel in a sub-frame. Alternatively, L1/2 control information could be used to indicate that.

2.2
UE Power Saving
Another benefit of PICH channel is to save UE batter power. This benefit comes from small reception interval i.e. reception of only one symbol and small number of decoded PICH bits. 

3
Frequency Allocation of Paging Channel
3.1
Static Allocation of Paging Channel
A specific resource block could be statically allocated to PCH channel. In this case, system information needs to indicate which frame and resource block PCH channel is transmitted on. 
Based on static allocation of PCH in system information, idle UEs will decode only the resource block allocated to PCH. 
In this approach, UE knows when and where PCH channel is transmitted at a cell by receiving system information. Thus, either PICH or L1/2 control information dose not need to indicate dynamic allocation of PCH transmission. Furthermore, this option can work without PICH channel and so there could be no overhead of PICH.
However, it seems to be a working assumption in TR25.813 that PCH channel is mapped to physical resources which can be used dynamically also for traffic/other control channels. Thus, flexible allocation of PCH seems to be more in line with the assumption of TR25.813 than fixed allocation.
3.2
Dynamic Allocation of Paging Channel
A specific resource block could be dynamically allocated to PCH channel. However, timing of PCH transmissions may need to be fixed to help UE to perform DRX operation. Thus, dynamic allocation of PCH is limited within a specific TTI of PCH. In this case, system information of BCH needs to indicate which frame PCH channel is transmitted on. But, system information of BCH does not need to indicate which resource block PCH channel is transmitted on.
In this approach, UE does not know which resource block PCH is transmitted on. Thus, at the timing of PCH transmissions, L1/2 control information or PICH needs to indicate which radio resource is used for PCH. In this case, there is overhead due to use of L1/2 control information or PICH. 
In this case, UE needs to monitor either L1/2 control information or PICH channel to know if its own paging message is transmited on PCH and which resource block the PCH is transmitted on.
This option supports dynamic allocation of PCH channel. Thus, after resource allocation of DL SCH channels, eNB can dynamically give a remaining resource block to PCH channel.
4
Combining of Paging Channel
In LTE, the same paging message would be transmitted across multiple cells over the same Tracking Area. Thus, PCH channel could be optimized with a combining scheme from multi cells because it is assumed that pagings may not be cell specific. 
4.1
SFN Combining of PICH/PCH Channel

As the combining scheme, SFN combining or selective combining could be considered. Between them, the SFN combining is better than selective combining in terms of performance. And, impact of SFN combining is minimal in the UE side.
However, it is difficult that SFN combining is applied among several Node Bs because network synchronization needed. Also, if different cells have different cell bandwidths, e.g. 10 Mhz and 20 Mhz cells on the same Tracking Area, PCH channel could not be carried on the same time and sub-carrier on the different cells.
But, if SFN combining of paging is applied to cells within the same Node B, there are no drawbacks. Thus, we propopose to apply SFN combining to PICH/PCH channel.
4.3
Support for More than one Tracking Area on a Cell
In the case of combining, either SFN or selective combining, Since a cell can be placed in more than one Tracking Area, different cells could have different combinations of Tracking Areas. Due to this, it may be difficult to combine PCH channels from different cells over one Tracking Area. To solve this problem, multiple PCCH or PCH channels could be configured in one cell. 
5. Conclusion

It is proposed in this document that:
· PCH channel is dynamically allocated to radio resources that are also used for DL SCH.
· PICH is used to support dynamic allocation of PCH channel and UE power saving.
· SFN combining of PICH/PCH channel is supported in cells within one Node B.
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