TSG-RAN Working Group 4 (Radio) meeting #43bis
R4-070985
Orlando, USA, 25-29 June 2007
Source:
Ericsson
Title:
Simulation assumptions for eNodeB demodulation requirements – PUCCH
Agenda item:
6.3.3
Document for:
Discussion
Introduction

In this contribution we suggest performance requirements for the uplink control channel (PUCCH). In an LS [1] RAN1 have target quality assumptions for errors in the control channel. These have been used as an initial assumption in this contribution.

The control channel utilizes the resource blocks at the edge of the carrier combined with frequency hopping so that the one resource block on each edge is used. Thus is can be expected that the correlation properties between the resource blocks depend on the channel bandwidth.

This would require separate tests for each used bandwidth. However since we expect the operating point of LTE systems with different bandwidths to be similar the same requirements can be used for all bandwidths, thus avoiding specification work for each channel bandwidth. The target qualities for the control signaling from RAN1 also indicate that the same requirements could be used for all bandwidths. On the narrow channels, i.e. 6 RB allocations, the available diversity is lowest. Thus the critical bandwidth is 6RB and we suggest that this bandwidth should be used for alignment.
The need for and design of CQI block error tests are left FFS.
Suggested Tests PUCCH

The simulation assumptions are elaborated in [2]. For the PUCCH tests the following common assumptions apply:

· Frequency hopping. As specified for the control channel.

· Bandwidth used for alignment: 6
DTX to ACK test

In some cases it is possible that the UE does not send any message at all even if it was supposed to. This may occur, for example, if the UE was in a DTX period and did not wake up to correctly receive the data intended for it. In that case the UE will transmit nothing, but the receiver may interpret the silence as ACK.

This requirement is independent of eNodeB bandwidth, channel model and utilized frame structure. Thus we get the following requirement:

	Transition
	Probability

	DTX to ACK
	< [ 10-2 – 10-1 ]


FDD - 2 receive antennas
The following requirements apply for eNodeB receivers with 2 receive antennas and UEs with one transmit antenna. The requirements should be met for all bandwidths that the eNodeB is specified for.
	Cyclic prefix length
	Channel model
	Received signal level 
	Transition
	Probability

	Normal
	EPA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	Extended
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]


FDD - 4 receive antennas

The following requirements apply for eNodeB receivers with 4 receive antennas and UEs with one transmit antenna. The requirements should be met for all bandwidths that the eNodeB is specified for.
	Cyclic prefix length
	Channel model
	Received signal level 
	Transition
	Probability

	Normal
	EPA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	Extended
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]


Additional assumptions for TDD modes

In the TDD mode it is possible to include multiple ACK/NACKs in each subframe. The assumptions for multiple ACK/NACS in a subframe is FFS.

For the TDD modes an UL/DL ratio of 50% should be assumed.

TDD Frame structure type I – 2 receive antennas
The following requirements apply for eNodeB receivers with 2 receive antennas and UEs with one transmit antenna. The requirements should be met for all bandwidths that the eNodeB is specified for.
	Cyclic prefix length
	Channel model
	Received signal level 
	Transition
	Probability

	Normal
	EPA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	Extended
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]


TDD Frame structure type I – 4 receive antennas

The following requirements apply for eNodeB receivers with 4 receive antennas and UEs with one transmit antenna. The requirements should be met for all bandwidths that the eNodeB is specified for.

	Cyclic prefix length
	Channel model
	Received signal level 
	Transition
	Probability

	Normal
	EPA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 5Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	EVA 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	Extended
	ETU 70Hz
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]

	
	High speed
	
	ACK missdetection
	< [10-2]

	
	
	
	NACK to ACK
	< [10-4 – 10-3]


TDD Frame structure type II

The possibility of using common requirements for TDD frame structure type I and II is left FFS. In addition the need for frame structure specific assumptions is also FFS.
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