3GPP TSG-RAN WG4 Meeting #48

R4-082189
Jeju, South Korea, August 18-22, 2008

Agenda Item:
6.1.2.3
Source: 
Motorola 
Title: 
Simulation assumptions for out-of-sync and in-sync detection in LTE
Document for:
Discussion and Approval
1. Introduction
In this contribution, simulation assumptions for detection of out-of-synchronization and in-synchronization status of the radio link in LTE are listed. 
In the second RRM adhoc during RAN4#48 meeting, the following way forward was agreed to by the group [1].
Agreed way forward:

· Things that need to be agreed: PDCCH formats 1A, 1C to be initially investigated for levels (other formats can be looked in too), hypothetical BLER , eg 200 ms period, sufficient channels (RS, PCFICH, etc) have to be part of the conditions to derive requirement. It’s up to UE implementation how to use these channels. Proposal 3 from Tdoc 1998 basis
· Metrics to study: link simulations, difference between actual and hypothetical BLER  

· further details of simulation assumptions (eg PDCCH boost value) to be aligned on reflector, Motorola will share simulation assumptions to initiate discussion

· inputs on testing methodology welcome 
· further inputs on signaling / optimizing Qin, Qout welcome for next meeting
It is expected that the simulation assumptions listed in this contribution would serve as a baseline for interested companies to evaluate the feasibility of detection on out-of-sync and in-sync events based on hypothetical PDCCH formats and the BLER criterion.
2. Simulation assumptions
To begin with Format 1A and Format 1C will be investigated for evaluation of out-of-sync and in-sync respectively, although interested companies could investigate other formats that are deemed appropriate.

Table 1 lists the parameters for PDCCH Format 1A. 
	Parameter
	Value

	# of uncoded bits + CRC
	42

	Aggregation level
	8

	Start CCE location
	start CCE location = 0 (beginning of the common search space)

	Ratio of RS RE  energy to average RE energy
	0 dB

	Ratio of  PDCCH RE energy to average RE energy
	4 dB

	# of control symbols in the subframe
	2

	Evaluation period
	200 ms (other periods may be considered)


Table 1. Format 1A assumptions for out-of-sync
Table 2 lists the parameters for Format 1C. 

	Parameter
	Value

	# of uncoded bits + CRC
	32

	Aggregation level
	4

	Start CCE location
	start CCE location = 0 (beginning of the common search space)

	Ratio of RS RE energy to average RE energy
	0 dB

	Ratio of  PDCCH RE energy to average RE energy
	0 dB

	# of control symbols in the subframe
	2

	Evaluation period
	100 ms (other periods may be considered)


Table 2. Format 1C assumptions for in-sync
Table 3 lists common system assumptions to be used in the simulations.
	Parameter
	Value

	System BW
	10 MHz

	Carrier frequency
	2 GHz

	REs per CCE
	36

	Frame structure
	Type 1

	Transmit antenna configuration
	1x2, 2x2 (SFBC) and 4x2 (SFBC-FSTD)

	DL signals available
	CRS, PCFICH, PHICH with 1 PHICH group

	Propagation channels
	AWGN, ETU 5 Hz

	Noise + Interferer model
	AWGN noise

	Channel and noise estimation
	Practical channel and noise estimation to be used

	Receiver impairments
	None


Table 3. System assumptions
The BLER thresholds are defined as in Table 4.
	Qout
	BLER threshold for Format 1A for detection of out-of-sync (eg. 10% or a more suitable threshold to determined)

	Qin
	BLER threshold for Format 1C for in-sync (eg. 1% or a more suitable threshold to be determined)


Table 4. BLER threshold definitions
3. Metrics to study
The objective of the simulations would be to study the following aspects.
1. Difference between estimated BLER for the hypothetical PDCCH format and the actual BLER to be investigated.

2. The evaluation periods required for reliable detection of out-of-sync and in-sync (eg. 200 ms and 100 ms respectively) to be determined.
3. Suitable BLER thresholds Qout and Qin.

4. Conclusion
Simulation assumptions were listed in this contribution to achieve alignment between interested companies to evaluate the feasibility of using BLER criterion on hypothetical PDCCH formats for the purpose of detection of out-of-sync and in-sync events. Interested companies are invited to bring results for RAN4#48bis.
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