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1. Introduction
In RAN4 AH#10-02 meeting, three carrier aggregation scenarios have been approved as shown in the tables below [1]. The performance of the BS demodulation and consequential parameters should be firstly appraised on these scenarios.

Intra – band contiguous:

	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
	[50]
	2300
	–
	2400
	[50]
	TDD

	CA_1
	1
	1920
	–
	1980
	40
	2110
	–
	2170
	40
	FDD


Inter - band 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


Based on the rule of per CC demodulation, the scenarios above can be categorized into four basic types: 

· 10MHz UL CC for (2×10) MHz DL CC, CA1-5.

· 20MHz UL CC for (2×20) MHz DL CC, CA_1.

· 20MHz UL CC for (2× 20+10) MHz DL CC, CA_40.

· 10MHz UL CC for (2×20+10) MHz DL CC, CA_40.

2. Discussion
2.1 PUSCH
The four categories mentioned above only differ in the bandwidth: 10MHz and 20MHz, which have already been included in the [2]. Meanwhile, as the power control scheme in RAN1 is per CC, the power allocated to each cluster should scale with its RB number and hence has no effect on the demodulation performance. Nonetheless, with the introduction of non-frequency spectrum allocation, and the concurrent transmission of both the PUSCH and PUCCH, the RB number and frequency position of the PUSCH may not be confined to single RB or full RB which is incorporated in the 36.104. 
2.1.1 PUSCH only
According to the latest agreement in RAN1 [3], [4]:

For single antenna transmission,

· Maximum number of clusters is 2
· All clusters within one PUSCH transmission have the same resource granularity [5]
· Resource allocation scheme

· CQI RB indexing scheme is used

· Number of bits for the RA scheme
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· where PUL is RBG size for uplink and is equal to the DL RBG size as defined for Rel-8 in 36.213 section 7.1.6.1

So totally, there are ((2NRA CQI_10MHz+ 2NRA CQI_20MHz)×38 test points) kinds of FRCs need to be tested in Rel10 if non-contiguous RA is considered in BS demodulation. And the FRCs which duplicate in the two bandwidth configuration, or which are the replica of R8 FRC could be excluded to reduce the workload of course.

2.1.2 PUSCH concurrent with PUCCH
For PUSCH transmitted simultaneously with PUCCH, the RB resources on the edge will be taken over by the PUCCH, and this may constitute some new tests to be performed, and whether this kind of scenario can be incorporated in the resource allocation scheme mentioned above is depend on the unsettled conclusion concerning the format of PUCCH in RAN1.
2.1.3 PUSCH with UCI
Two performance requirements are defined in [2] for HARQ-ACK multiplexed on PUSCH: ACK false detection and ACK missed detection requirements, and the performance tests have been performed for one bit HARQ-ACK information in R8, with the introduction of CA, the consequential result for ACK/NACK is discussed in the following section 2.2.2. Also, since no tests relevant with PUSCH performance are required, no change is needed.
Proposal 1: For single antenna PUSCH only CC with non-contiguous RA, there are at most ((2NRA CQI_10MHz+ 2NRA CQI_20MHz)×38 test points) kinds of FRCs need to be tested in Rel10 if non-contiguous RA is considered in BS demodulation. For PUSCH transmitted simultaneously with PUCCH, this may constitute some new tests to be performed, or be incorporated in the non-contiguous resource allocation scheme mentioned before. For PUSCH with UCI, no need to call for new test.
2.2 ACK/NACK

The main difference coming with CA is the increasing ACK/NACK bits transmitted in a UE-specific CC, no matter in the PUCCH or piggybacked in the PUSCH. More specifically, 4 A/N bits for 2 FDD DL CC and 24 bits for 3 TDD DL CC (MIMO and 4DL sub frames) will transmit simultaneously, with multiplexing or separate RB for particular for a specific CC.
2.2.1 ACK/NACK in PUCCH

The following statement has been approved in RAN1 [6].

For Rel-10 UEs that support up to 4 A/N bits: PUCCH Format 1b with channel selection

· For Rel-10 UEs that support more than 4 A/N bits: 

· Both PUCCH format 1b with channel selection and DFT-S-OFDM are supported

· PUCCH format 1b with channel selection up to 4 A/N bits

· DFT-S-OFDM for the full range of A/N bits

· UE is configured by higher layers between DFT-S-OFDM and PUCCH format 1b with channel selection
However, the following relevant issues remain FFS in RAN1:
· The mapping table for channel selection with PUCCH format 1b on which the FDD PUCCH FRC for 4bit A/N mainly bases [7].

· The maximum bit number to be supported in DFT-S-OFDM in R10 remains uncertain, as utilizing spatial multiplexing to reduce the payload of the A/N has been proposed [4].
Therefore, once the mapping Table and the proposals concerning payload are settled, some new FRCs for PUCCH accompanying with channel selection or employing DFT-S-OFDM should be introduced. Moreover, PUCCH employing DFT-S-OFDM is more like a cluster of PUSCH with a fixed frequency allocation which is the edge of the configured bandwidth, although the criteria is not a minimum required throughput for a given SNR either. Whether this FRC can be reused with PUSCH is FFS.
2.2.2 ACK/NACK piggybacked in PUSCH
For the ACK/NACK transmitted piggybacked in the PUSCH, in addition to block coding, the convolutional coding plus the HARQ-ACK multiplexing rules, will need to be defined. Hence, the new test should be performed for this kind of scenario [8]. 
Proposal 2: For the 4bits PUCCH format 1b with Channel Selection, some new FRCs based on the mapping table to be settled should be introduced. For the PUCCH employing DFT-S-OFDM, some new FRCs based on the maximum bit number to be supported should be introduced. And whether these FRCs can be reused with PUSCH is FFS. For the ACK/NACK piggybacked in the PUSCH, the new test should be performed.
2.3 Periodic CQI transmission

Although no standard rule concerning the configuration of periodic CQI transmission for multiple CC has been achieved in RAN1, whether it is a ‘explicit cycling’ guaranteeing no overlapping of reporting instances between different carriers assigned to a UE or ‘independent configuration’ method allowing dropping CQI reports when CQI reporting instances for multiple carriers are overlapped [9] . No extra CQI payload will come with CA on the UE-specific CC at a certain sub frame. And the performance in R8 can be reused.
Proposal 3: No extra CQI payload will come with CA on the UE-specific CC at a certain sub frame. And the performance in R8 can be reused.

2.4 LS to RAN1
As the contributions in RAN1 such as [10], [11], [12] have presented some initial simulation results of performance for every alternative schemes, we may cooperate with RAN1 to make a comprehensive plan and to avoid the unnecessary double work.
3. Conclusion
In this contribution, more discussion on PUCCH and PUSCH performance requirement concerning CA is given. We propose RAN4 to take the above aspects into account when deriving the PUCCH and PUSCH performance requirements. 

Proposal 1: PUSCH 

For single antenna PUSCH only CC with non-contiguous RA, there are at most ((2NRA CQI_10MHz+ 2NRA CQI_20MHz)×38 test points) kinds of FRCs need to be tested in Rel10 if non-contiguous RA is considered in BS demodulation. For PUSCH transmitted simultaneously with PUCCH, this may constitute some new tests to be performed, or be incorporated in the non-contiguous resource allocation scheme mentioned before. For PUSCH with UCI, no need to call for new test.
Proposal 2: ACK/NACK

For the 4bits PUCCH format 1b with Channel Selection, some new FRCs based on the mapping table to be settled should be introduced. For the PUCCH employing DFT-S-OFDM, some new FRCs based on the maximum bit number to be supported should be introduced. And whether these FRCs can be reused with PUSCH is FFS. For the ACK/NACK piggybacked in the PUSCH, the new test should be performed.
Proposal 3: Periodic CQI transmission

No extra CQI payload will come with CA on the UE-specific CC at a certain sub frame. And the performance in R8 can be reused.
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