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1. Introduction

HS-DSCH reception in Cell_PCH/URA_PCH is a Rel-7 feature which is enabled by including the parameters for HS-DSCH reception in CELL_PCH and URA_PCH state in the system information broadcast.  Basically the legacy behaviour for discontinuous reception is kept where the transmission is initiated with Page Indicator (PI) sent per Paging Occasion during DRX cycle. Afterwards, NW can initiate furher DL data transmission of the Paging Type 1 (PCCH)/Type 2 (DCCH), or system info change indication (BCCH) or user signaling/data (DCCH/DTCH). 
To facilitate the above capabilities, HS-DSCH Data Frame Type 3 is defined which can accommodate the all above mentioned data types.

In this paper, target DL sending timing for paging channel in HS-DSCH Data Frame Protocol Type 3 is analysed, and problem in current specification in case of paging transmission with Common H-RNTI is discussed.

2. Problem in Frame Protocol specification

The behaviour for paging transmission over HS-DSCH is differentiated when UE stored dedicated H-RNTI or Common H-RNTI. According to TS25.308, for UEs with dedicated H-RNTI, the paging transmission should use the stored dedicated H-RNTI to transmit over DCCH to the UE. Otherwise, if no dedicated H-RNTI stored, UTRAN should send paging message on PCCH logical channel. Furthermore, paging transmission over PCCH is HS-SCCH less transmission. Therefore, after reception of Paging Indicator on PICH, UE needs to monitor a specific HS-PDSCH code and transport block sizes broadcasted in system information.
The PICH sending timing is bound by paging occasion calculated by RRC. Basically as UE only monitors the PICH during this paging occasion, the failure to meet this limitation implies that it should wait for another paging occasion in next DRX cycle.
In Iub interface, HS-DSCH Data Frame Type 3 is a generic data frame used to carry all related information during Cell_PCH. As consequence, Paging Indicator, and the information afterward for (PCCH/BCCH/DCCH/DTCH) can be accommodated in one frame format. By using a generic data frame, complexities in Iub for defining newly data format for specific case can be avoided.  

In legacy paging using PCH over SCCPCH, two consecutive PCH frame protocols to carry Paging Indicator, and PCCH PDU is used as specified in sec. TS25.435 sec 6.2.4. However, this implies inefficiency as two separate frames are needed. This also limits the possibility to multiplex certain amount of data to same frame protocol to speed up Node B scheduling. The complexity of this method increases when UEs undergoing HS-SCCH based paging and HS-SCCH less paging have Paging occasions in consecutive CFNs.
Implication to multiplex Paging Indicator and paging related information into one HS-DSCH Data Frame Type 3 is then there will be only one target timing reference for sending DL data over Uu. This target timing reference is given by CFN IE in the HS-DSCH Data Frame Type 3, and according to current specification, CFN is set as following for FDD    

[FDD - The CFN in the HS-DSCH DATA FRAME TYPE 3 header corresponds to the Cell SFN of the frame in which the start of the HS-SCCH frame is located. The timing of the PICH frame (containing the paging indication information) is PICH prior to the HS-SCCH frame timing (TS 25.211 [5])].
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Figure  Timing relation between the HS-SCCH and the associated HS-PDSCH (excerpted from TS25.211 sec. 7.8)
However, as described above, for paging transmission with common H-RNTI, HS-SCCH less operation is performed. Therefore it doesn't provide any beneficial information for scheduling in NodeB to set DL target sending timing as HS-SCCH frame timing in case of paging transmission with Common H-RNTI.  In addition, according to TS25.211 sec 7.8 (excerpted here), the sending timing of HS-PDSCH has another 2 slots delay time compared with HS-SCCHsending timing. Whilst, the timing of PICH is 3 slots in advance to the HS-SCCH frame timing.  As consequence, it increases complexity in NodeB scheduler to handle two different time events with one given time reference.  
Hence, from current spec description, current TS25.435 doesn't fully cover the paging with common H-RNTI case for FDD.  
3. Solution Proposal
Considering the above technical discussion, there are two ways to handle the problem.

1. Introduce protocol support for solution from Release-10.

As Rel-7 is deemed as frozen release and too risky to change, a protocol support to cover a possibility for setting different time reference may be introduced from Release-10. This may need further changes in respective protocols (NBAP or FP).

2. Add textual clarification for setting different time reference from Release-10

This problem also can be considered as missing coverage in specification for FDD behaviour. For TDD, it is clearly specified for HS-SCCH less paging transmission, CFN shall be set to PICH frame timing as described below.

[1.28Mcps TDD –In case Total Number of PDU blocks IE is set to 0 and Paging Indication (PI) IE is set to 1, i.e. PI-bitmap present in payload, the CFN in the HS-DSCH DATA FRAME TYPE 3 header corresponds to the Cell SFN of the frame in which the start of the PICH frame].
RAN3 is asked to discuss the issue raised above. If RAN3 agreed to follow approach as in TDD for adding new textual clarification, a CR to capture this change is provided in ‎[4].
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