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Discussion and Decision
1.  Introduction

At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD " was approved as a new work item (WI) in RP-070925[1]. The objectives of this work item are to provide necessary modifications to Rel-8 specifications to improve the CELL_FACH state by:

· Increase the available peak rate for UEs in CELL_FACH state by utilising HSPA in CELL_FACH state.
· Reduce the latency of user and control plane in the CELL_FACH, CELL_PCH and URA_PCH state by higher data peak rate.
· Reduce state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state.
· Allow lower UE power consumption in CELL_FACH state by discontinuous reception.
When investigating enhancement in CELL_FACH state in 1.28Mcps TDD, we can refer to the work done in FDD CELL_FACH Enhancement WI [2] and most can be reused by TD-SCDMA. For the DL enhancement in CELL_FACH state, the basic concept is to use HS-DSCH and HS-PDSCH instead of FACH and S-CCPCH. This concept is also used in the paging procedure in CELL_PCH and URA_PCH state, where PCCH is transmitted on HS-DSCH. Doing this provides better power and code multiplexing support between paging messages and other HS-DSCH traffic. 

In this contribution, we’d like to give some consideration specific to TD-SCDMA on PCCH transmission on HS-DSCH in CELL_PCH state and URA_PCH state.
2．Basic Physical Layer Consideration
In current 1.28Mcps TDD, PICH is established only on primary frequency, which is a basic design in multi-frequency TD-SCDMA system. Since the traffic is relatively small in CELL_PCH state and URA_PCH state, the HS-DSCH transmission can be restricted on primary frequency. This also allows reduce the operation complexity for PICH transmission. 

Like today’s PCH transmission, a PICH is associated with a HS-PDSCH. One or several PICH - HS-PDSCH pairs can be configured to meet the capacity requirements.

Proposal 1: HS-DSCH transmission in CELL_PCH and URA_PCH is only on primary frequency.
3.  Paging Block Structure
In current PCCH transmission in TDD, a paging block structure is defined to consist of one PICH block and one PCH block. Each PCH block comprises NPCH paging sub-channels. NPCH is configured by higher layers. Each paging sub-channel is mapped onto 2 consecutive PCH frames within one PCH block. Layer 3 information to a particular UE is transmitted only in a paging sub-channel. By division of paging sub-channel, the number of PI in one PICH block can match the number of paging records in Layer 3 information and also allows more efficient DRX. 

The same paging block structure can be used when PCCH is mapped on HS-DSCH, which is depicted in the following figure. The NPICH is the number of frames for PICH transmission and is equal to the PICH repetition length. The value NGAP is the number of frames between the last frame carrying PICH for this Paging Occasion and the first frame carrying paging messages for this Paging Occasion (the Paging Occasion is the SFN of the first frame of the paging block). The value NPCH is the number of paging sub-channels. NPICH, NGAP, and NPCH are configured by higher layer and broadcast in system message. 


[image: image1]
Fig 1 the paging block structure

UE needs only to monitor one Page Indicator, PI, in one Paging Occasion per DRX cycle. The calculation of Paging Occasion and the actual Page Indicator within a Paging Occasion keeps the same as today. The Paging Message Receiving Occasion is calculated using the following formula:

Paging Message Receiving Occasion = Paging Occasion + NPICH + NGAP + {PI mod NPCH } *m

where PI = IMSI div 8192 mod Np, Np is the number of Page Indicators per paging block; m is the number of consecutive frame for a paging sub-channel.
The above formula is similar to today’s Paging Message Receiving Occasion calculation. In PCH transmission, m equals to 2; in HS-DSCH transmission, m is configurable and can be configured as the blind retransmission times, i.e. Layer 3 paging message in a paging sub-channel will be transmitted repeatedly in consecutive 2*m sub-frames. 
Proposal 2: Same paging block structure used in PCH transmission remains for PCCH transmission on HS-DSCH. 
4．Conclusion 

In this document, we give some consideration on PCCH transmission in enhanced PCH state. 2 proposals are analyzed. We suggest RAN1 discuss and approve these proposals. 
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