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1 Introduction

This contribution contains text proposal to the BS performance chapter of the TR36.808, implementing agreements achieved during previous RAN4 meeting in [2]. Moreover, remaining square brackets were removed and few editorial corrections were introduced (e.g. removal of irrelevant statements from simulation assumption’s annex). 
Text proposal in section 4 was created based on the latest version of the CA BS TR v1.6.0 [1].
2 Conclusion

This contribution present text proposal to the BS performance chapter of the CA BS TR. It is proposed to agree on the text proposal in section 4.  
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4 36.808 Text Proposal
------------------------------------------- Start of TP -------------------------------------------
8
Performance requirement

8.1
General

For all BS demodulation performance requirements, carrier aggregation can be introduced in Rel-10 with minimal impact on existing specifications as current requirements will be applied on a Rel-8 single component carrier basis.

Following per Rel-8 component carrier implementation of carrier aggregation, SRS transmission will not affect BS demodulation performance requirements, as its transmission was optional in Rel-8 requirements.
Power control feature was not configured for Rel-8 LTE demodulation performance tests. Therefore, aiming at re‑use of Rel-8 requirements, power control agreements for UL PC in CA are not relevant and do not have impact on the LTE-A BS performance demodulation requirements.

HARQ-ACK feedback is utilised in number of Rel-8 BS demodulation performance tests. HARQ-ACK physical transmission scheme on PHICH will be reused in Rel-10 from Rel-8. Therefore, no impact on the Rel-8 demodulation performance tests is foreseen from the PHICH point of view. PHICH will be transmitted only on the DL component carrier that was used to transmit the UL grant.

8.2
Performance requirements for PUSCH

8.2.1
Requirements in multipath fading propagation conditions
Both frequency-contiguous and frequency non-contiguous (i.e. clustered) PUSCH resource allocation are considered to be supported on each carrier in CA. 

Single RB allocation PUSCH performance requirements shall be re-used from Rel-8 for single carrier allocation and shall not be considered for CA purposes.
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 component carrier basis. 

If the CA channel bandwidths of UL CC’s are different, the test will be conducted at different SNR level for each of those CC’s, as the PUSCH performance requirements at different channel bandwidths require different SNR level, as defined in Rel-8. 
In order to reduce number of test cases for CA testing purposes, one CC combination for testing purposes is seen sufficient for maintaining PUSCH test coverage. Selection criterion of such CC combination is suggested to select the CC combination with largest aggregated bandwidth and the largest number of CC’s.

A note in 36.104 specification section 8.1 (General)  was added (similar to the DC‑HSUPA case), stating that PUSCH throughput requirements for a BS supporting aggregated carriers are defined in terms of the existing Rel‑8 single carrier throughput requirements. 

8.2.1.2
Requirements for frequency non-contiguous allocation

Performance requirements for frequency non‑contiguous RA (i.e. PUSCH/PUSCH and PUCCH/PUSCH) were deprioritized due to ITU-R submission mandatory issues to be covered first and the performance requirements for these transmit schemes will not be defined for Rel-10 timeline. Rel-11 performance requirements for frequency non‑contiguous RA are [FFS]. 

Frequency hopping is not supported simultaneously with non-contiguous PUSCH resource allocation. 

Maximum number of PUSCH clusters for clustered PUSCH resource allocation is 2 with the restriction of clustered allocation to be allowed only on one UL CC (per UE).  

Possible future BS performance requirements for clustered PUSCH will not cover dynamic switching between single cluster Rel-8 scheme and clustered Rel-10 scheme.  

8.2.2
Requirements for UL timing adjustment

For Rel-10 timeframe, intra-band CA was prioritized, leading to only single TA value in UL for carrier aggregation purposes. Therefore no changes are foreseen for UL timing adjustment performance requirement.

In case of multiple TA values being allowed e.g. for inter band case, UL TA requirement will require certain clarification.

The Rel-8/9 requirement is reused for the UL TA requirement tests, which are conducted only for the lowest and the highest channel bandwidths supported by the BS.
8.2.3
Requirements for high speed train
No changes are foreseen for this clause.

The Rel-8/9 requirement is reused for the high speed train requirement tests, which are conducted only for the lowest and the highest channel bandwidths supported by the BS.
8.2.4
Requirements for HARQ-ACK multiplexed on PUSCH

Irrespective of the conclusion on the possible simultaneous transmission of PUCCH and PUSCH, Rel-8 mechanism of multiplexing UCI onto PUSCH is always supported as the fallback mechanism when simultaneous PUSCH and PUCCH is considered as not feasible. No changes are foreseen for this requirement due to this agreement.

The Rel-8/9 requirement is reused for the HARQ-ACK multiplexed on PUSCH requirement tests, which are conducted only for the lowest and the highest channel bandwidths supported by the BS.
8.3
Performance requirements for PUCCH

PUCCH transmission of A/N and periodic CSI reporting supporting up to 5 DL CCs will be possible only within single, UE-specific UL component carrier.

Two PUCCH transmit schemes were introduced for CA purposes:  

1. PUCCH format 1b with channel selection: supporting up to 4 A/N bits
Performance requirements for PUCCH format 1b with channel selection will be defined for Rel-10. The following performance measures will be evaluated for PUCCH format 1b with channel selection: 

· DTX ( ACK: (1%);

· ACK missed detection (ACK ( NAK, DTX): 1%, after first transmission; 

Performance requirements for this PUCCH mode will be defined with 4AN bits of UL feedback, where both above listed measures shall be fulfilled at the same time. One common requirement will be defined for FDD and TDD modes, based on the alignment results analysis.

2. PUCCH format 3 (DFT-S-OFDM): supporting full range of A/N bits

Performance requirements for PUCCH format 3 will be defined for Rel-10. The following performance measures will be evaluated for PUCCH format 3: 

· ACK false alarm (DTX ( ACK): 1%;

· ACK missed detection (ACK ( NAK, DTX): 1%, after first transmission;
· NAK ( ACK: 0,1%.
In case of ACK misdetection and NAK(ACK performance measures consideration, the following structure of the requirement to be introduced: 
· ACK missed detection + ACK false alarm, as one requirement
· NAK ( ACK + ACK false alarm, as second requirement
For PUCCH format 3, generic requirements for the number of A/N bits less than 11 can be applied for both FDD and TDD. Requirements for the number of A/N bits more than 11 apply only for TDD.

Performance requirements for this PUCCH mode will be defined for the following UL feedback cases: 

· 4bits;

· 16bits (TDD only).

Simultaneous PUCCH and PUSCH transmission from single UE was introduced by CA. Performance requirements for simultaneous PUCCH and PUSCH will not be covered within Rel-10 and are [FFS] for Rel-11 timeframe.

Simulation assumptions for Rel-10 PUCCH performance requirements were captured in Annex B. 
8.3.1
DTX to ACK performance

The definition of DTX to ACK probability for multiple A/N bits for CA purposes is as follows:
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Where: 

· Each falsely received ACK bit is accounted as one error; 

· #(ACK/NAK bits) denote the number of encoded bits per subframe;

· #(PUCCH DTX) denotes the number of DTX occasions. 

 For BS not supporting CA, current DTX ( ACK definition is to be reused. 

8.3.2
ACK missed detection requirements for single user PUCCH format 1a

No changes are foreseen for this clause.

8.3.3
CQI missed detection requirements for PUCCH format 2

No changes are foreseen for this clause.

8.3.4
ACK missed detection requirements for multi user PUCCH format 1a 

No changes are foreseen for this clause.

8.4 Performance requirements for PRACH

PRACH test can be reused from Rel-8 specification. The justification is that despite of the fact that UE may be scheduled over multiple component carriers in UL, only one random access procedure shall be ongoing at any time. Therefore, no new test is foreseen to be needed due to introduction of CA. Therefore, no changes are foreseen for this clause.
------------------------------------------- Next modified section -------------------------------------------

Annex B: BS demodulation requirements: Rel-10 PUCCH simulation assumptions

This Annex captures simulation assumptions for Rel-10 PUCCH performance requirements. 

Table B.1 Rel-10 PUCCH simulation assumptions
	Performance measures
	· Below listed measures are to be considered for PUCCH performance requirements:

Measure

Threshold

ACK false alarm (DTX ( ACK)
1%

ACK missed detection 

(ACK ( NAK, DTX)

1%, after first transmission

NAK ( ACK

0,1% - for PUCCH format 3 only

· PUCCH format1b with Channel Selection 

· One generic requirement for FDD and TDD to be defined

· PUCCH format3

· Generic requirements for the number of A/N bits less than 11 can be applied for both FDD and TDD. 
· Requirements for the number of A/N bits more than 11 apply only for TDD.
In case of ACK misdetection and NAK( ACK performance measures consideration, the following structure of the requirement to be introduced: 
· ACK missed detection + ACK false alarm, as one requirement
· NAK ( ACK + ACK false alarm, as second requirement

	ACK false alarm definition
	· Measure definition: 
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· Each falsely received ACK bit will be accounted as one error, for DTX(ACK (i.e. ACK false alarm) performance evaluation. 

· #(ACK/NAK bits) denote the number of encoded bits per subframe

· #(PUCCH DTX) denotes the number of DTX occasions

	ACK missed detection definition
	· Each missed ACK bit will be accounted as one error when ACK is sent

	ACK codeword selection
	· PUCCH format 1b with Channel Selection: fixed codeword AAAA 

· PUCCH format 3: 
· Random codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered 

· 

	UL feedback size
	PUCCH format 1b with Channel Selection
	 4bits

	
	PUCCH format 3
	 FDD: 4bits

	
	
	 TDD: 4bits, 16bits

	ACK repetitions
	Disabled

	NAK to ACK definition
	· Measure definition: 
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denotes the number of NAK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits.

· NAK bits in the definition do not contain the NAK bits which are mapped from DTX, i.e. NAK bits received when DTX is sent should not be considered.

· All NAK bits shall be regarded as feedback for incorrectly detected transport blocks.

	NAK codeword selection
	· Random NAK to ACK codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered for PUCCH format 1b with Channel Selection and for PUCCH format 3 

· 

	Propagation conditions
	· EPA5, EVA70
· Propagation channel definitions to be reused from 36.104.

	Cyclic Prefix
	· Normal CP

	Channel BWs
	· 10, 15, 20MHz

NOTE: 5MHz channel BW to be considered also after specification of applicable CA scenarios

· 

	Carrier definition
	· Carrier frequency: 2.0 GHz

· PUCCH on single CC, UL feedback for 2DL CC’s 

· signal BW: 180kHz

· Number of PRBs for PUCCH: 1
· Resource allocation: edge PRB of the channel BW

	PUCCH multiplexing
	· 1UE

· [image: image6.wmf]PUCCH

shift

D

                 = 2    

	Antenna’s configuration
	· UE: 1Tx 

· BS: 2Rx, 4Rx

· correlation between branches is 0

· no power imbalance between branches

	Channel estimation
	· Noise mode: AWGN

· ML channel estimator with real noise estimation
· Pilot power consideration only, for channel estimation purposes

	Timing estimation
	Perfect timing estimation

	Frequency hopping 
	At slot boundary 

	DM RS frequency hopping 
	Disabled

	Power control 
	Off


------------------------------------------- End of TP -------------------------------------------
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