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1 Introduction
In this contribution, we provide a preliminary analysis on demodulation performance requirements due to the introduction of CA WI. Possible changes to the minimum requirements are discussed based on the progress in RAN1.
2 Discussion
New demodulation performance requirements should be taken into account due to the introduction of carrier aggregation in LTE-A. From these aspects, we would like to mention those impacts on demodulation performance requirements for CA scenarios in Rel.10. Performance requirements for some physical channels are analyzed below.
1. PDSCH
The PDSCH channel structure is backwards compatible to Rel.8 in CA scenarios. Thus we can reuse Rel.8 demodulation requirements to verify PDSCH performance based on each component carrier. 
2. PDCCH
Two PDCCH transmission scheme are supportedin Rel.10:

Case1: PDCCH on a component carrier assigns PDSCH resources on the same component carrier and PUSCH resources on a single linked UL component carrier.
· No carrier indicator field i.e. Rel-8 PDCCH structure (same coding, same CCE-based resource mapping) and DCI formats.
Case 2: PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers using the carrier indicator field.

· Rel-8 DCI formats extended with 3 bit carrier indicator field and Rel-8 PDCCH structure (same coding, same CCE-based resource mapping) can be reused.
For case 1, Rel.8/9 demodulation performance requirements can be reused to test PDCCH performance on the component carrier.
For case 2, the 3 bits CIF will be added in some DCI formats in Rel.10.It may lead to the impact on PDCCH demodulation performance, especially for PDCCH transmission with 4 or 2 CCEs aggregation. Therefore, new demodulation performance requirements for PDCCH in Rel.10 may be further considered, whether to add new requirements or not depending on the impact on demodulation performance due to 3 bit CIF inclusion.
3. PCFICH 
It has been decided in RAN1 that each component carrier has its own independent control region size. 
In case one PDCCH is only associated with its corresponding PDSCH on the same CC, the design of Rel-8 PCFICH is reused which means that the PDCCH detection could be considered as a kind of implicit check to the PCFICH detection. So the Rel-8 requirement of PCFICH joint detecting with PDCCH could be reused.
For certain kind of scenarios such as het-net and inter-band carrier aggregation, cross-scheduling is used. In this case, PCFICH reception on the carrier on which PDSCH is assigned may be unreliable. The UE may have an erroneous PCFICH detection on the PDSCH carrier without the UE’s PDCCH, which leads to the HARQ buffer corruption on this carrier. 
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Taking an example as figure shown above, if a UE is cross-carrier scheduled and its resource allocation on CC2 is carried by PDCCH2 on CC1. In this case, UE will demodulate PCFICH1 and PDCCH2, and also need to learn CFI value on CC2 to get the resource allocation on CC2. However, this may enable UE not to detect the PCFICH2 correctly due to the interference on CC2, which will further result in PDSCH demodulation failure on CC2.

To solve this problem, a standardised solution will be supported to provide CFI related information to the UE for the carriers on which PDSCH is assigned. Possible solutions are discussed in RAN1. No matter which solution will be adopted, the UE would not detect the PCFICH on the cross-scheduled CC, and the UE will get CFI value of CC2 in a reliable way without the need to demodulate PCFICH2. As a result, introduction of CA would also have no impact on the demodulation performance requirement of PDCCH and PCFICH joint detection.
4. PHICH

It has been concluded in RAN1 that the physical transmission aspects of PHICH from Rel-8 such as orthogonal code design, modulation, scrambling sequence and mapping to REs can be reused. And PHICH transmitted only on the DL CC that was used to transmit the UL grant.
For 1:1 or many:1 mapping between DL and UL without CIF, the same mapping rules in Rel-8 can be reused. 
For 1:many DL:UL mapping case, or case with CIF, the details are still under discussing. From test point of view, the possible difference is that more interfering users may be needed to set the new performance requirement.
5. PUSCH

Both contiguous and non-contiguous frequency resource allocation are being considered to be supported on each component carrier in Rel.10. 
For contiguous frequency resource allocation, the Rel.8 demodulation performance requirements can be reused. However, for non-contiguous frequency allocation, a number of clustered PRB will be allocated for PUSCH transmission which may lead to various performance.. The number of clusters and cluster PRB size are still discussing in RAN1. Therefore, new demodulation performance requirements of PUSCH for non-contiguous frequency allocation may be defined, taking into account some typical combinations of cluster number and cluster PRB size.
6. PUCCH

Simultaneous A/N on PUCCH transmission from one UE on multiple UL CCs is not supported. A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N.
So far PUCCH ACK/NAK multiplex method is still TBD and a number of candidate solutions have being discussed in RAN1. From those candidate solutions such as ‘Channel Selection’, some of them will not change PUCCH structure, enabling us to reuse Rel.8 demodulation performance requirements to verify PUCCH performance. However, the other solutions such as ‘DFT-S-OFDM based ’lead to the changes to PUCCH structure, which will require us to define new demodulation requirements to verify PUCCH performance. Whether to define new requirement or not depends on the final solution of PUCCH multiplexing methods in RAN1.
7. PRACH
PRACH structure and access procedure keep the same as Rel.8. Therefore Rel8 demodulation requirements can be reused in Rel.10
3 Conclusion


This contribution generally analyses the potential impact of carrier aggregation on the demodulation performance requirements for both DL and UL physical channels. Based on the above analysis, most Rel8 requirements can be reused in Rel.10. However, some of the detailed requirements are FFS depending on the final RAN1conclusions on those channels design.  
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