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1 Introduction

In RAN4 AH#10-04, some requirements for BS demodulation performance were discussed.  This contribution summarizes some of the requirements and proposes some changes to the requirements for CA. 
2 Discussion
2.1 PUSCH

In case of contiguous PUSCH, from the BS point of view, there is no difference between CA and multiple Rel-8/9 UEs, since a Rel-8/9 eNB already receives multiple PUSCH (from different users). Therefore no new tests are required for this case, and same performance metrics as Rel 8/9 can be use.  The proposal to reuse the PUSCH performance requirements from Rel-8 was approved in RAN4 AH meeting #4 ‎[1]. According to ‎[1] “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”. 

2.2 PUCCH

In carrier aggregation, ACK/NACK feedback is sent within single uplink component carrier. According to ‎[2], it has been agreed that 

· 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 PUCCH Format 3 are supported
· PUCCH format 1b with channel selection up to 4 A/N bits
· PUCCH Format 3 for the full range of A/N bits
· UE is configured by higher layers between PUCCH Format 3 and PUCCH format 1b with channel selection
This means that, for Rel-10 UEs, the multi-bit ACK/NACK feedback can be sent either with PUCCH format 1b with channel selection (supporting 1 to 4 bits), or using PUCCH format 3. 
Channel Selection is similar to ACK/NACK multiplexing scheme used in Rel-8/9 for TDD. Already in Rel-8/9 it has been decided not to develop channel selection tests since the underlying PUCCH format is PUCCH format 1b. The same also applies here,  therefore no new tests are required. In case of PUCCH format 3, for UEs supporting more than 4 A/N bits, which is based on DFT-S-OFDM transmission scheme, new tests are required.
2.2.1 PUCCH format 3
In case of FDD, as long as the number of component carriers is limited to 2 (with 2 codewords in DL transmission) the number of A/N bits is limited to 4. A terminal supporting only 2 component carriers does therefore not implement PUCCH format 3. Since RAN4 is initially focusing on the two component carrier case no new tests are required initially. Once RAN4 is developing demodulation requirements for cases with more than two component carriers new tests are required. 
In case of TDD, and without A/N bundling, even a terminal supporting only 2 component carriers may require more than 4 HARQ feedback bits. This means that only PUCCH format 3 can be used for A/N feedback. Therefore, new tests are required in this case. In ‎[3] it was proposed that 

“to consider BS demodulation performance requirement for PUCCH Format 1b with channel selection transmit scheme within Rel-10 timeframe. Performance requirement for PUCCH format 3 is proposed to be re-considered when real scenarios requiring more UL feedback would be allowed for CA (i.e. in case of more than 2 CCs being allowed)”

The above statement is also supported by the case of  TDD for carrier aggregation. Therefore, new tests required for PUCCH format 3 since this is used in case of TDD with carrier aggregation.
2.3 Simultaneous PUSCH and PUCCH

A Rel-8/9 eNB already receives PUSCH and PUCCH simultaneously from different users. There is no difference between that case and CA from a BS demodulation point of view. Therefore no new tests are required for this case. In ‎[4], it was proposed that this case is deprioritized. However we propose that no new tests required since this is not a new case.
2.4 PRACH
Since physical random access in CA is similar to Rel-8/9, no new tests required for PRACH. 

3 Conclusion
In this contribution, demodulation performance requirements for BS for carrier aggregation is discussed. The following was proposed.

Proposal 1: New tests required for PUCCH format 3.
Proposal 2: All other cases can reuse the requirements for Rel 8/9.
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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 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) resource allocation are being considered to be supported on each carrier in CA. PUSCH performance requirements for frequency-contiguous resource allocation will be re-used from Rel-8 specification, on per carrier basis. Performance requirements and resource allocation details for frequency non‑contiguous RA are [FFS]. Frequency hopping is not supported simultaneously with non-contiguous PUSCH resource allocation.
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).
Single RB allocation PUSCH performance requirements shall be re-used from Re-8 for single carrier allocation and shall not be considered for CA purposes.
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.
8.2.3
Requirements for high speed train
No changes are foreseen for this clause.

8.2.4
Requirements for HARQ-ACK multiplexed on PUSCH
Irrespective of the conclusion on the possible simultaneous transmission of PUCCH and PUSCH, which is [FFS], no changes are foreseen for this clause.

8.3
Performance requirements for PUCCH
PUCCH transmission for A/N for CA purposes will be possible only within single, UE-specific UL component carrier.

PUCCH resources for UL feedback support of up to 5 DL carriers will be allocated by [FFS].
The multi-bit ACK/NACK feedback can be sent either with PUCCH format 1b with channel selection (supporting 1 to 4 bits), or using PUCCH format 3. Channel selection is similar to Rel-8/9 TDD, therefore no new tests are required. In case of PUCCH format 3:
· In case of FDD, if the number of component carriers is more than 2 (with 2 codewords in DL transmission) the number of A/N bits will be more than 4, and PUCCH format 3 must be used. Therefore new tests required once RAN4 develops tests for scenarios with more than two component carriers.
· In case of TDD, and without A/N bundling, even a terminal supporting only 2 component carriers, may require more than 4 HARQ feedback bits. This means that only PUCCH format 3 can be used for A/N feedback. Therefore, new tests are required in this case.

Simultaneous PUCCH and PUSCH transmission form single UE is [FFS], which would depend on RAN1 decision.
A Rel-8/9 eNB already receives PUSCH and PUCCH simultaneously from different users. There is no difference between that case and simultaneous PUSCH and PUCCH from a BS demodulation point of view. Therefore no new tests required for this case.

8.3.1
DTX to ACK performance

[FFS]
8.3.2
ACK missed detection requirements for single user PUCCH format 1a
[FFS]
8.3.3
CQI missed detection requirements for PUCCH format 2
[FFS]
8.3.4
ACK missed detection requirements for multi user PUCCH format 1a 
[FFS]
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.
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