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1
Introduction
In RAN1#76bis AICH and PICH were investigated in the context of S-UMTS [1]. This document presents the analysis in a format compatible with the study item TR [2] and proposes to include this text in an aggregate CR to the TR25.701 collecting all the changes agreed by RAN1#77.

2
Text proposal to TR25.701
6.8A.3.3
AICH design options for CZ-UMTS

AICH is used to acknowledge the PRACH preamble in random access procedure, and with Enhanced RACH, it may also be used to point to the UE to the common E-DCH resource. AICH is a SF256 channel, and the transmissions take place in 2-slot long access slots. The actual transmission duration is 4096 chips (1.067 ms), and the AICH transmission in a single access slot is a summation of zero to sixteen Acquisition Indications (AI) signatures and zero or one Extended Acquisition Indications (EAI) signature. The AI/EAI signatures are 32 bits long. Each AI/EAI that is transmitted is further modulated with +1 or -1. Effectively each AI/EAI carry a ternary bit (+1, -1, DTX), and is further spread with SF256 to the channel.
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Figure 6.8A.4C: Structure of Acquisition Indicator Channel (AICH) [TS25.211]

For CZ-UMTS, the spreading is effectively reduced to SF128 and the impact is the same as with BCH/P-CCPCH. The structure of AICH does not require any modifications as the AI/EAI signature construction takes place before spreading.

As the data rate of the channel is so low and the performance is limited by interference, similar to SCH, AICH could also be transmitted without chip-zeroing. This alternative is the one used with F-UMTS.

6.8A.3.4
PICH design options for CZ-UMTS

PICH is used to page the UE to read the paging record on PCH on S-CCPCH or HS-PDSCH. PICH is a SF256 channel carrying a set of Paging Indicators (PI) identifying the UEs to be woken up. The number of PIs present in a radio frame is configurable from 18 to 144. The PIs are concatenated as a string of 144 QPSK-modulated SF256 symbols to be transmitted in a PICH frame. The remaining 6 symbols are not used. Each PI is transmitting either a positive or negative paging indication, i.e. the channel is a constant-power channel over the first 144 symbols of the radio frame regardless of how many UEs are actually being paged.
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Figure 6.8A.4D: Structure of Paging Indicator Channel (PICH) [TS25.211]

	Number of PIs per frame
	Length of one PI

	18
	16 bits = 8*256 chips

	36
	8 bits = 4*256 chips

	72
	4 bits = 2*256 chips

	144
	2 bits = 256 chips


As with AICH, for CZ-UMTS, the PICH spreading is effectively reduced to SF128 and the impact is the same as with BCH/P-CCPCH. The structure of PICH does not require any modifications as the concatenated set of 288 PI bits to be transmitted in a radio frame is constructed before spreading.

As the data rate of the channel is so low and the performance is limited by interference, similar to SCH, PICH could also be transmitted without chip-zeroing. This alternative is the one used with F-UMTS.
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