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1
Introduction
In scalable bandwidth UMTS standalone scenario the AICH and PICH need to be adapted to the new transmission format. In this document the two channels are looked at, and it is concluded that no special attention is needed for the two channels.
2
Discussion
2.1
Design of AICH
AICH is used to acknowledge the PRACH preamble in random access procedure, and with Enahnced 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 1: Structure of Acquisition Indicator Channel (AICH) [1]
For S-UMTS, if chip-zeroing is to be used, 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.

Observation: AICH structure is compatible with chip zeroing, but it should be possible to transmit AICH also without chip-zeroing.
2.2
Design of PICH

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 2: Structure of Paging Indicator Channel (PICH) [1]
	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 S-UMTS, if chip-zeroing is to be used, the 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.

Observation: PICH structure is compatible with chip zeroing, but it should be possible to transmit PICH also without chip-zeroing.
2.3
STTD and TSTD operation

The STTD encoding takes place in the symbol level rather than in the chip level, and thus it is natively compatible with S-UMTS with chip zeroing. Also the P-CPICH transmit diversity mode operation is compatible with S-UMTS as the antenna 2 pilot pattern is generated before spreading, and thus could be chip-zeroed. The performance of STTD in S-UMTS cell (whether chip-zeroing is used or not) has not been investigated. However, it is however suggested that STTD is not supported in S-UMTS cells. 

TSTD may be used for SCH. where in even numbered slots the SCHs are transmitted on antenna 1, and in odd numbered slots the SCHs are transmitted on antenna 2. It is however suggested that TSTD is not supported in S-UMTS cells.
2.4
DL closed loop transmit diversity

The transmit processing of closed loop Tx diversity is compatible with S-UMTS with chip-zeroing, as the actual transmit processing takes place at the chip-level. However, it is suggested that closed loop transmit diversity is not supported in S-UMTS cells.

[image: image3.wmf]Spread/scramble

w

1

w

2

D

P

CH

DPCCH

DPDCH

 å

CPICH

1

 å

CPICH

2

Ant

1

Ant

2

Weight Generation

w

1

w

2

Determine FBI message

from Uplink DPCCH


Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity for DPCH transmission. [2]
2.5
2x2 MIMO for HSDPA

The DL processing for 2x2 MIMO for HSDPA is a direct extension to the closed loop mode transmit diversity processing, and as such is feasible with S-UMTS. If chip-zeroing is not used, the overfiltering of the BB signal can be expected to lead to too high self-interference for the dual-stream transmissions to be possible. With chip-zeroing this should not be the case, but MIMO performance in S-UMTS cell has not been investigated.
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Figure 4: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission. [2]
It is suggested that 2x2 MIMO for HSDPA is not supported in S-UMTS cells.

2.6
4x4 MIMO for HSDPA

It is suggested that 4x4 MIMO for HSDPA is not supported in S-UMTS cells.

3
Conclusions

In this document AICH and PICH constructions were analysed and concluded that AICH and PICH are suitable for chip-zeroing and do not call for any redesign in order to be suitable for Scalable Bandwidth UMTS standalone operation.
Further in this contribution, the downlink multiantenna transmission techniques were briefly discussed. No performance analysis on STTD, Closed loop transmit diversity, 2x2 MIMO and 4x4 MIMO in Scalable Bandwidth UMTS context has been made, and it is further suggested that these are considered as outside the scope of the study item and eventually not supported by the S-UMTS system.
	Channel/feature
	Applicable S-UMTS scenario
	Observations/suggestions

	AICH
	Standalone
	No design modifications needed due to S-UMTS

	PICH
	Standalone
	No design modifications needed due to S-UMTS

	STTD
	Both
	No design modifications needed, suggest not supporting in S-UMTS cells.

	TSTD
	Both (if SCH on aggregation not excluded)
	No design modifications needed, suggest not supporting in S-UMTS cells.

	Closed loop mode 1
	Standalone (DCH only in standalone, CL1 not supported for secondary serving cells for HS-PDSCH)
	No design modifications needed, suggest not supporting in S-UMTS cells.

	2x2 MIMO
	Both
	No design modifications needed, suggest not supporting in S-UMTS cells.

	4x4 MIMO
	Both
	Suggest not supporting in S-UMTS cells.
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