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Introduction

RAN2 has been discussing proposals to map the paging channel on the HS-DSCH.  If the proposals are agreed, it will be necessary to define the timing relation between the PICH carrying the paging indication and the HS-SCCH used to schedule the page message.  RAN2 is also considering the possibility of sending user specific information on this HS-DSCH meant for UEs in CELL_PCH state.
Discussion

The current RAN1 specification describes the timing relation between the PICH and the associated S-CCPCH carrying the PCH.  If the PCH can be mapped on a HS-DSCH, the timing relation between PICH and HS-SCCH has to be specified.
A possible definition of the timing relation is described below:

PICH/HS-SCCH timing relation

Figure 30a illustrates the timing between a PICH frame and its set of [X] associated HS-SCCH subframes. The first subframe of the associated HS-SCCH starts PICH + HS-SCCH chips after the transmitted PICH frame. A paging indicator set in a PICH frame means that a paging message, UE specific upper layer signalling, or UE specific data is scheduled in one of the associated HS-SCCH subframes. HS-SCCH < 7680 chips. PICH is defined in subclause 7.1. 
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Figure 30a: Timing relation between PICH frame and associated HS-SCCH subframes

Conclusion

A draft CR to 25.211 is attached
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5.3.3.10
Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to carry the paging indicators. The PICH is associated with an S-CCPCH to which a PCH transport channel is mapped or it is associated with the HS-SCCH that will be used to schedule the UE while in CELL_PCH and URA_PCH states.

Figure 24 illustrates the frame structure of the PICH. One PICH radio frame of length 10 ms consists of 300 bits (b0, b1, …, b299). Of these, 288 bits (b0, b1, …, b287) are used to carry paging indicators. The remaining 12 bits are not formally part of the PICH and shall not be transmitted (DTX). The part of the frame with no transmission is reserved for possible future use.
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Figure 24: Structure of Paging Indicator Channel (PICH)

In each PICH frame, Np paging indicators {P0, …, PNp-1} are transmitted, where Np=18, 36, 72, or 144.

The PI calculated by higher layers for use for a certain UE, is associated to the paging indicator Pq, where q is computed as a function of the PI computed by higher layers, the SFN of the P-CCPCH radio frame during which the start of the PICH radio frame occurs, and the number of paging indicators per frame (Np):
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Further, the PI calculated by higher layers is associated with the value of the paging indicator Pq. If a paging indicator in a certain frame is set to "1" it is an indication that UEs associated with this paging indicator and PI should read the corresponding frame of the associated S-CCPCH, or the corresponding subframes of the associated HS-SCCH.

The PI bitmap in the PCH data frames over Iub contains indication values for all higher layer PI values possible. Each bit in the bitmap indicates if the paging indicator associated with that particular PI shall be set to 0 or 1. Hence, the calculation in the formula above is to be performed in Node B to make the association between PI and Pq.
The mapping from {P0, …, PNp-1} to the PICH bits {b0, …, b287} are according to Table 24. 

Table 24: Mapping of paging indicators Pq to PICH bits

	Number of paging indicators per frame (Np)
	Pq = 1
	Pq = 0

	Np=18
	{b16q, …, b16q+15} = {1, 1,…, 1}
	{b16q, …, b16q+15} = {0, 0,…, 0}

	Np=36
	{b8q, …, b8q+7} = {1, 1,…, 1}
	{b8q, …, b8q+7} = {0, 0,…, 0}

	Np=72
	{b4q, …, b4q+3} = {1, 1,…, 1}
	{b4q, …, b4q+3} = {0, 0,…, 0}

	Np=144
	{b2q, b2q+1} = {1, 1}
	{b2q, b2q+1} = {0, 0}


When transmit diversity is employed for the PICH, STTD encoding is used on the PICH bits as described in subclause 5.3.1.1.1.

[…]

7
Timing relationship between physical channels

7.1
General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for all the physical channels, directly for downlink and indirectly for uplink.

Figure 29 describes the frame timing of some of the downlink physical channels; the timing of the remaining downlink physical channels and of the uplink physical channels is specified in the remaining subclauses. For the AICH the access slot timing is included. Transmission timing for uplink physical channels is given by the received timing of downlink physical channels.
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Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

-
SCH (primary and secondary), CPICH (primary and secondary) and P-CCPCH have identical frame timings.

-
The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. S-CCPCH,k = Tk ( 256 chip, Tk ( {0, 1, …, 149}.

-
If the PICH is associated to the S-CCPCH, the PICH timing is PICH = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also subclause 7.2.  If the PICH is associated to the HS-SCCH, the PICH timing is PICH + HS-SCCH chips prior to the timing of the first HS-SCCH subframe in the set of [X] [FFS if it is a fixed value or configured by upper layers] HS-SCCH associated subframes, where PICH = 7680 chips  and HS-SCCH is determined by the respective frame offset of the PICH frame and HS-SCCH subframe, see also subclause 7.2a.
-
AICH access slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH timing is described in subclauses 7.3 and 7.4 respectively.

-
The DPCH timing may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. DPCH,n = Tn ( 256 chip, Tn ( {0, 1, …, 149}. The DPCH (DPCCH/DPDCH) timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

-
The F-DPCH timing may be different for different F-DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-DPCH,p = Tp ( 256 chip, Tp ( {0, 1, …, 149}. The F-DPCH timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

-
The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

-
The E-HICH, E-RGCH and E-AGCH downlink timing are respectively specified in subclause 7.10, 7.11 and 7.12. The E‑DPCCH and E‑DPDCH uplink timing are specified in subclause 7.13.

7.2
PICH/S-CCPCH timing relation

Figure 30 illustrates the timing between a PICH frame and its associated single S-CCPCH frame, i.e. the S-CCPCH frame that carries the paging information related to the paging indicators in the PICH frame. A paging indicator set in a PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH frame starting PICH chips after the transmitted PICH frame. PICH is defined in subclause 7.1.
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Figure 30: Timing relation between PICH frame and associated S-CCPCH frame

7.2a
PICH/HS-SCCH timing relation

Figure 30a illustrates the timing between a PICH frame and its set of [X] associated HS-SCCH subframes. The first subframe of the associated HS-SCCH starts PICH + HS-SCCH chips after the transmitted PICH frame. A paging indicator set in a PICH frame means that a paging message, UE specific upper layer signalling, or UE specific data is scheduled in one of the associated HS-SCCH subframes. HS-SCCH < 7680 chips. PICH is defined in subclause 7.1. 
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Figure 30a: Timing relation between PICH frame and associated HS-SCCH subframes
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