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1 Introduction

In 3GPP release-10 the impact of Carrier Aggregation (CA) on performance requirements were analyzed [1]. This document discusses the impact of Non Contiguous CA (NC CA) when it comes to performance requirements in 3GPP release 11.
2 Discussion
The TS 36.808 [1] list the following impact due to the introduction of CA in 3GPP release-10, contiguous intra-band CA and inter band CA.

2.1 
Changes in 3GPP release-10 performance management due to CA

· Performance requirements for PUSCH


· Requirements in multipath fading propagation conditions

· 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.
· 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
· Requirements for high speed train

· No changes are foreseen for this clause.
· Performance requirements for PUCCH

· Two PUCCH transmit schemes were introduced for CA purposes:  

· PUCCH format 1b with channel selection: supporting up to 4 A/N bits
· PUCCH format 3
· ACK missed detection requirements for single user PUCCH format 1a

· No changes are foreseen for this clause.
· CQI missed detection requirements for PUCCH format 2

· No changes are foreseen for this clause.
· ACK missed detection requirements for multi user PUCCH format 1a

· No changes are foreseen for this clause.
· 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. 
2.2
Changes in 3GPP release-11 performance management due to NC CA

2.2.1
Performance requirements for PUSCH 

The same analysis as for release-10 apply also for rel-11 NC CA. PUSCH performance requirements for frequency-contiguous resource allocation can be re-used from Rel-10 specification, on per component carrier basis. The position of the carriers in the band, Contiguous (rel-10) or Non Contiguous (rel-11), will not affect performance requirements. 
In the TR 36.808 it was stated that “…In case of multiple TA values being allowed e.g. for inter band case, UL TA requirement might require certain clarification in release-11…”. 
   However RAN plenary has already moved dual UL interband CA to 3GPP rel-12, so no changes are foreseen regarding requirements for UL timing adjustment.
2.2.2 
Performance requirements for PUCCH
The legacy parts of 3GPP release 10 can be extended to NC CA in release 11. The position of the carriers in the band, Contiguous (rel-10) or Non Contiguous (rel-11), will not affect performance requirements.  

2.2.3 Performance requirements for PRACH

Any changes in release 11 PRACH performance requirements depend on if only one random access procedure shall be ongoing at any time, or not. However RAN2 has decided not to allow simultaneous RACH [2], So, the condition, from release-10 analysis still holds.
Therefore, no new test is foreseen to be needed due to introduction of CA. Therefore, no changes are foreseen for this clause.
3 Conclusion
PUSCH performance requirements for frequency-contiguous resource allocation can be re-used from Rel-10 specification, on per component carrier basis. 
   RAN plenary has moved dual UL interband CA to 3GPP rel-12, so no changes are foreseen regarding requirements for UL timing adjustment.
For PUCCH the requirements of 3GPP release 10 can be extended to NC CA in release 11. 
Performance requirements for PRACH do not need to be updated since only one random access procedure shall be ongoing at any time, also in 3GPP release-11.

Moreover, TS 37.104 refer to TS 36.104 clause 8 for performance requirements.

No further performance work is needed in RAN4 to enable Non Contiguous operation in the eNB.
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