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1 Introduction
The current agreed TP [1] for CA PUSCH performance requirements in multipath fading propagation conditions stated:
For CA throughput performance testing, per Rel-8 carrier tests will be reused and the final throughput will be calculated as sum of throughputs achieved on each UL carrier. A note in existing specification is needed (similar to the DC‑HSUPA case), stating that PUSCH throughput requirements for a BS supporting aggregated carriers are defined as the sum of the existing Rel‑8 single carrier throughput requirements. Following DC-HSUPA way of implementation, appropriate statement will be introduced in section 8.1 (General).
But there would be some issues needing further study: 
·      Firstly, it would be not clear how to calculate the final throughput as sum of throughputs. For some CA bands in Rel-10 or later release, there would be up to more than two different CCs supported on BS side, but on UE side the maximum supported CC number is two in Rel-10. There would be a number of bandwidth combinations for one CA deployment scenarios. So it would be unclear based on what CCs that the sum of throughputs be calculated. 
·     Secondly, when the bandwidths of each CC are different, the corresponding requirements would be set at different SNRs. It would be unclear at what SNR the sum of throughputs could be achieved.
In this paper, we give our view on the above questions.
2 Discussion

CA deployment scenarios

The CA deployment scenarios are listed as following:
Table A.2-1 Intra-band contiguous CA [2]
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_40
	40
	2300
	–
	2400
	501
	2300
	–
	2400
	501
	TDD

	CA_1
	1
	1920
	–
	1980
	40
	2110
	–
	2170
	40
	FDD

	Note 1: BS requirements will be developed for both 50 MHz and 40 MHz aggregated channel BWs for the CA_40 scenario in release-10 timeframe


Table A.3-1 Inter-band non-contiguous CA
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA 1-5
	1
	1920
	–
	1980
	10 (Note*)
	2110
	–
	2170
	10
	FDD

	
	5
	824
	–
	849
	10 (Note*)
	869
	–
	894
	10
	

	Note*: 
Only one uplink component carrier is used in any of the two frequency bands at any time


For CA_40, four typical deployment scenarios with different bandwidth combinations were given in [2]. For CA 1-5, only one uplink component carrier with bandwidth 10MHz is supported in Rel-10. For CA_1, there was no very clear agreement related to the detailed deployment scenarios. But 20MHz+20MHz would be typical one.
We take band 40 as an example. In Note 1 of Table A.2-1 Intra-band contiguous CA, it is read that BS requirements will be developed for both 50 MHz and 40 MHz aggregated channel BWs for the CA_40 scenario in release-10 timeframe. In the other note in agreed [2], it is read that the maximum number of CCs to be aggregated for LTE-A TDD on the UE side is two for R10. We observe that both 50 MHz and 40 MHz aggregated channel BWs would be important from the PUSCH demodulation performance perspective. 
Therefore, quite a number of CC combinations might be needed for calculating the sum of throughputs, e.g. 10 MHz+20 MHz+20MHz, 15MHz+15MHz and 15MHz+20MHz etc. And in the future release, the sum would be even three or more CC’s sum. If all the combinations be tested, using sum of throughputs as the test metric would result in some kind of redundancy of requirements.
Moreover, not all CCs in the band 40 in Rel-10 could be arranged for one UE and as the result the sum of throughputs from all CCs could not be obtained for one user actually.
SNR problem
For CA_40 or the future CA band, we could not preclude the different bandwidth combination cases, such as 15MHz + 20MHz. 
The following table lists part of performance requirements for BS with bandwidth 20MHz, 15MHz and 10MHz, which are copied from TS36.104. We just highlight some requirements with obvious gaps. For example, for EPA5 2Rx 64QAM case, the span between requirements for 10MHz and 20MHz is 19.7-18.3 = 1.4dB. If reusing Rel-8 requirements, sum of throughputs could be used as test metric only when different SNRs were set for each CC. It would be quite different from DC-HSUPA where the SNRs for each CC are equal. So following DC-HSUPA way of implementation would cause some misunderstanding, since the component carriers of DC-HSUPA are with the same bandwidth and the test points are set at the same SNR.
Table 8.2.1.1-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth (part)
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-5
	70%
	-0.4

	
	
	
	A5-5
	70%
	18.3

	
	
	EVA 70Hz
	A3-5
	70%
	0.1

	4
	Normal
	EPA 5Hz
	A5-5
	70%
	14.7

	
	
	EVA 70Hz
	A4-6
	70%
	8.0

	Note*: Not applicable for Local Area BS and Home BS.


Table 8.2.1.1-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	70%
	-0.8

	
	
	
	A5-6
	70%
	18.8

	
	
	EVA 70Hz
	A3-6
	70%
	-0.3

	4
	Normal
	EPA 5Hz
	A5-6
	70%
	15.0

	
	
	EVA 70Hz
	A4-7
	70%
	8.5

	Note*: Not applicable for Local Area BS and Home BS.


Table 8.2.1.1-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	70%
	-0.4

	
	
	
	A5-7
	70%
	19.7

	
	
	EVA 70Hz
	A3-7
	70%
	0.2

	4
	Normal
	EPA 5Hz
	A5-7
	70%
	15.9

	
	
	EVA 70Hz
	A4-8
	70%
	8.6

	Note*: Not applicable for Local Area BS and Home BS.


Therefore, we think that the sum of throughputs as the generic test metric might not be appropriate.
Proposal: For CA performance testing, per Rel-8 carrier tests will be reused and the existing Rel-8 throughput requirements are suggested to be applied to each component carrier separately under one CA deployment scenario for an E-UTRA CA band. Which CA deployment scenarios should be tested is FFS.
3 Conclusions
In this paper, we give our view on PUSCH test metric and the proposals are included in the attached text proposal.
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5 Annex
<Text proposal on PUSCH performance>

8.2.1.1
Requirements for frequency contiguous allocation

PUSCH performance requirements for frequency-contiguous resource allocation will be re-used from Rel-8 specification, on per carrier basis. 
For CA throughput performance testing, per Rel-8 carrier tests will be reused and  the existing Rel-8 throughput requirements are suggested to be applied to each component carrier separately under one CA deployment scenario for an E-UTRA CA band. What CA deployment scenarios should be tested is FFS.









