
TSG-RAN WG4 Meeting #48bis
R4-082383
Edinburgh, Scotland, UK September 29- October 3, 2008
Title:
Consideration on Performance Requirements for PUSCH Frequency Hopping
Source:
Samsung, LGE, ZTE
Agenda Item:
6.1.4.4
Document for:
Approval
1 Introduction
In RAN4 #48 meeting, it was agreed in [1] that:

Frequency hopping interested companies could provide simulation results with impairments in next meeting, based on which at the next meeting we should decide whether requirements with frequency hopping should be defined.
In this RAN4 meeting, several companies submitted the simulation results in [2, 3, 4 and 5] for evaluation on the gain of PUSCH frequency hopping. In this contribution we provide some further considerations on defining the performance requirements for PUSCH frequency hopping based on the submitted simulation results.
2 Discussion
2.1 Gain of PUSCH frequency hopping over PUSCH non-frequency hopping
According to the simulation results in [2, 3, 4 and 5], the gains of inter sub-frame frequency hopping and those of intra + inter sub-frame frequency hopping are as below:
Table 1 Gain of PUSCH with frequency hopping over PUSCH without frequency hopping with 2 RX antennas
	Test Scenarios
	Gain of frequency hopping over non-frequency hopping (dB)

	
	Samsung results in R4-082382
	LGE results in R4-082228
	ZTE results in R4-082418
	Motorola results in R4-082220

	
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping

	EVA5, QPSK,  30%
	0.7
	0.8
	0.2
	0.8
	0.3
	0.8
	0.1
	0.1

	EVA5, QPSK,  70%
	0.3
	0.8
	0.1
	0.6
	0.4
	0.7
	-0.1
	0

	EVA5, 16QAM,  30%
	-0.1
	0.1
	-0.5
	0.6
	-0.3
	-0.1
	0
	0.1

	EVA5, 16QAM,  70%
	-0.1
	0.1
	0.5
	-0.1
	-0.2
	0
	-0.2
	-0.3

	ETU70, QPSK,  30%
	0.7
	1.2
	0.5
	0.6
	0.5
	1.8
	0.2
	0.1

	ETU70, QPSK,  70%
	1.6
	2.0
	0.8
	0.8
	1.0
	1.3
	0
	0.2

	ETU300, QPSK,  30%
	0.9
	1.1
	0.7
	0.6
	0.6
	0.8
	0.2
	0.3

	ETU300, QPSK,  70%
	0.9
	1.3
	1.0
	0.9
	1.0
	1.4
	0.3
	0.3


Table 2 Gain of PUSCH with frequency hopping over PUSCH without frequency hopping with 4 RX antennas
	Test Scenarios
	Gain of frequency hopping over non-frequency hopping (dB)

	
	Samsung results in R4-082382
	LGE results in R4-082228
	
	

	
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping
	Inter sub-frame hopping
	Intra and inter sub-frame hopping

	EVA5, QPSK,  30%
	0.1
	0.3
	1.1
	1.3
	
	
	
	

	EVA5, QPSK,  70%
	0.1
	0.2
	1.0
	1.0
	
	
	
	

	EVA5, 16QAM,  30%
	-0.2
	0.5
	0.1
	1.2
	
	
	
	

	EVA5, 16QAM,  70%
	0
	0
	0.7
	0.1
	
	
	
	

	ETU70, QPSK,  30%
	0
	0.1
	1.3
	1.3
	
	
	
	

	ETU70, QPSK,  70%
	0.1
	0.3
	1.1
	1.1
	
	
	
	

	ETU300, QPSK,  30%
	0.1
	0.3
	1.4
	1.4
	
	
	
	

	ETU300, QPSK,  70%
	0.1
	0.2
	1.2
	1
	
	
	
	


2.2 Need for defining performance requirements of PUSCH frequency hopping
The intention for defining the BS requirements in spec is that the requirements can be used for the calibration on the BS performance and users of the BS can check whether the performance of the BS is acceptable or not. In the LTE core specifications there are many features, so it is not possible to test all the possible combinations and we should consider how large test coverage that will provide reasonable confidence.
In the current RAN4 work for BS performance requirements, the test for PUSCH non-frequency hopping has already been defined. RAN4 need to consider whether the performance requirements for PUSCH frequency hopping should be defined.

According to the simulation results in section 2.1, from the results of most companies, we can see that PUSCH frequency hopping provides obvious gain over non-frequency hopping. Furthermore, depending on different implementation, some different modules may be used in case without frequency hopping and that with frequency hopping. For example, for the cases without frequency hopping, with inter sub-frame hopping, and with inter+intra sub-frame hopping, different reference symbols can be used in the channel estimation, so the channel estimation module in cases without frequency hopping, with inter sub-frame frequency hopping and with inter+intra sub-frame hopping may be different depending on different implementation algorithm. So it is difficult to be concluded that a good performance BS with frequency hopping would also have good performance with frequency hopping. Hence, we believe that a more safe way is to define the performance requirements for both without frequency hopping and with frequency hopping to make sure that a BS passing the tests can have good performance both with frequency hopping and without frequency hopping.
Furthermore, besides calibration on the BS performance, BS performance requirements can also provide guidance for feature deployment by operators. As discussed before, the reason for specifying the performance requirements for frequency hopping is that that operators have plan to deploy the feature in 2010. But if without the performance requirement for this kind of feature, operators may not have the references for configuring this feature. For example, the performance requirements of FH can be used as references for coverage deployment by operators.
Therefore, by defining the performance requirements for frequency hopping, not only BS's with frequency hopping feature can be calibrated, but also guidance can be provided to operators for the deployment of this feature. 
3 Conclusion 

In this document we provide some further considerations on performance requirements for PUSCH frequency hopping, based on which we suggest RAN4 define the performance requirements for PUSCH frequency hopping.
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