3GPP TSG RAN WG1 Meeting #61bis

  

   











R1-103908
Dresden, Germany, 28th June - 2nd July 2010




Agenda Item:
6.2.4.1
Source: 
Philips

Title:
Summary of email discussion on PUCCH A/N multiplexing for CA
Document for:
Discussion
1.  Introduction 
In RAN1#61 contributions were presented on different schemes for using PUCCH for transmission of multiple ACK/NACK bits to support carrier aggregation. However, no consensus was reached.

It was agreed that there would be an email discussion until RAN1#61bis covering simulation assumptions and merits / demerits of different schemes, and aiming to narrow down the list of schemes under consideration.

This document summarises the outcome of that email discussion ([61-01-LTE-A] PUCCH A/N multiplexing for CA). A more detailed document also resulted from the discussion ([1] which is formally recorded as a RAN1#61 document and [2] which is the version provided to RAN1#61bis as R1-104140). 
2.  Discussion

2.1 Simulation assumptions

Consensus was reached among participating companies on the following link level simulation assumptions (captured in [1]):-
	Parameter 
	Value 

	carrier frequency 
	2.0 GHz 

	System bandwidth 
	5 MHz for ETU, 10 MHz for EPA 

	channel model 
	ETU 3km/h 5 MHz, ETU 120km/h 5 MHz, EPA 3km/h 10 MHz

	frequency hopping 
	at slot boundary 

	antenna setup 
	1Tx, 2Rx 

	RX antenna correlation 
	uncorrelated 

	channel estimation 
	practical 

	CP type 
	normal CP 

	signal bandwidth 
	180 kHz 

	RX false alarm detection threshold 
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Note1: One error for each falsely generated ACK bit
Note2: Companies shall indicate which definition is used in simulations 

	Noise estimation 
	Ideal 

	Number of UEs 
	1 

	Number of PRBs for PUCCH 
	1 
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Proposal: The above simulation assumptions are agreed.

2.2 Additional simulation assumptions

Consensus was reached among participating companies on the following additional simulation assumptions (captured  [1]):-

· Conditions for reporting performance results:

· ACK ( DTX/NAK error
· Probability (PUCCH ACK ( NACK, DTX) = 1%
· Note one error for each falsely generated ACK bit  
· NAK ( ACK error
· Probability (PUCCH NACK ( ACK) = 0.1%
· Note one NACK error for each falsely generated ACK bit
· UE transmission back-off for multiple simultaneous PUCCH transmissions, if applicable:
· 2 simultaneous PUCCHs: 1.0 dB
· 3 simultaneous PUCCHs: 1.7 dB
· 4 simultaneous PUCCHs: 2.1 dB
· 5 simultaneous PUCCHs: 2.3 dB
Proposal: The above additional simulation assumptions are agreed

2.3 Schemes under consideration

A number of different schemes were proposed for further evaluation, together with the number of ACK/NACK bits to be considered. Consensus was reached among participating companies on those listed as follows:

· Channel selection: 2, 3, 4 bits
· Enhanced channel selection: 3, 4, 5, 6 bits
· SF2: 4 bits
· Channel selection with SF2: 4, 5, 6 bits
· PUCCH format 2: 2, 3, 4, 5, 6, 8, 10 bits
· DFT-S-OFDM: 2, 3, 4, 5, 6, 8, 10 bits
· PUCCH format 2 with MSM: 2, 3, 4, 5, 6, 8, 10 bits
· DFT-S-OFDM with FDM: 2, 3, 4, 5, 6, 8, 10 bits 
Note that some schemes may support additional numbers of bits beyond those listed above.  

Further details are captured in [1]
Proposal: No further schemes than those listed above are considered for Release 10 

2.4 Mapping of ACK/NACK bits for transmission on PUCCH
Mapping tables for mapping multiple ACK/NACKs to the different transmitted signals were proposed in [1]. Most participating companies agreed that these mapping tables could be used at least as a basis for aligning simulation results.  

Other points were also raised, including:

· Different mappings may be adopted for Release 10.  

· DTX should also be considered

Proposal: The mapping tables in [1] are agreed as a basis for aligning simulation results
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