
TSG RAN WG4 meeting # 46bis
R4-080600

Shenzhen, China, 31st March – 4th April 2008
Source: 
Nokia
Title: 
Framework for the PHICH demodulation requirements
Agenda Item:
5.2.2.4
Document for:
Discussion & Decision
1. Introduction
The purpose of this contribution is to initiate discussion about PHICH requirement scenarios. The proposed way forward is to begin with a simple single-user SIMO scenario and then later proceed on to more complicated multi-antenna/multi-user scenario(s).
2. Common assumptions
The proposed common parameters (for all PHICH cases) are listed in the following:
· Practical and realisable channel and noise estimation realisation with no a-priori knowledge of CSI
· LTE channel codec assumptions (repetition code with 3 repetitions) 
· AWGN results with no interference

· TX EVM of 6% to be included in simulations

· The minimum simulation length is 1000 frames (10,000 sub-frames)
· Ten subframes per radio frame

· Normal cyclic prefix
· The PHICH performance is given in terms of the PHICH BLER 
· Block error means that either NAK is interpreted as ACK, or vice versa 
3. Possible scenario for the 1 TX antenna / single-user case

This scenario would model the simplest possible PHICH deployment. The overall setup could be e.g. as follows:
	Antenna configuration
	Channel bandwidth
	Channel model
	Antenna correlation
	PHICH duration
	PHICH groups
	Users per group
	PHICH resource (group, sequence)
	Payload (ACK/NAK)

	SIMO
	10 MHz
	ETU70
	Low
	Normal
	1 group
	1 user
	(1,1)
	Random


It is proposed that the above setup will be considered as a starting point for the alignment simulations.

4. Possible scenario for the 4 TX antenna / multi-user case

In addition to the aforementioned SIMO setup, one requirement scenario should be probably defined for the four TX-antenna case, as the utilized precoding matrix is different from the one that is used with the PDSCH and PDCCH/PCFICH. It should be noted that for two TX antennas, PHICH utilizes the same generic precoding matrix as in the PDSCH and PDCCH/PCFICH, hence implying that the two antenna case could be possibly left out from the PHICH scenarios.

The channel related parameters could be e.g.:

· 10 MHz bandwidth

· EVA5

· Moderate correlation
One important aspect that could be tested as part of the four antenna scenario is the impact of multiple users within the same PHICH group. As agreed in RAN1#51bis, up to 8 users can be IQ/code-multiplexed within one group. For a complete multi-user setup, the following parameters should be defined:
a) Number of PHICH groups 
The most feasible solution would be to assume single PHICH group, as adding more than one group would not be any extra benefit from the UE performance verification point of view. However having multiple groups active could be considered if seen relevant, for example as more typical deployment.
b) Number of users multiplexed per PHICH group

As noted, at maximum eight users can be allocated to the same group. Eight users would imply the worst case scenario in terms of interference between the PHICHs. In particular, the desired PHICH would be subject to the interference from the PHICH sharing the same orthogonal sequence in other (IQ) branch, and also to a lesser extent to the interference from PHICHs having different orthogonal sequences. It should be also noted that certain ACK/NACK combinations will produce high peaks in the RE domain (e.g. all 8 users sending ACK), and the power of those peaks would be maximized with this setup (assuming no scaling according to the number of users). Therefore it might be useful to consider a reasonable eNB deployment when deciding the number of users to be multiplexed. This also relates to the power offsets discussed below.
c) PHICH resource allocation within the group 

The PHICH resources are identified by the group number and orthogonal sequence, the allocations being linked with the index of the first PRB of uplink allocation. For simulation purposes, the uplink allocation could be static throughout the simulation, hence implying that the PHICH allocations would be static as well. 
d) Power offsets within the group 
The PHICH powers can be individually scaled by eNB according to the link budget and the target BER, hence enabling a power balancing within a PHICH group. The obvious downside from the power boosting of I/Q multiplexed users is the increased vulnerability to the phase estimation error. Furthermore, it is somewhat unclear what would be the typical distribution of power offsets within a PHICH group. 
e) Payload 
The easiest way (from the simulations point of view) would be to assume random ACK/NACK payloads. However, it should be noted that such selection would lead to a different distribution of RE power levels compared to the normal operation where the occurrences of ACK and NACK would be determined by the respective uplink transmission. 
5. Conclusions

In this contribution, a possible framework and way forward for PHICH requirement scenarios has been presented. It is proposed that the single-user SIMO scenario defined in section 3 would be considered as a starting point for the alignment simulations. The aspects listed in section 4 could be used as a starting point for the discussions for the final requirement scenarios.
