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1.  Overall description
For Rel-10 component carriers (CC), RAN1 has agreed to add on top of Rel-8 operation.
· control-data decoupling (simultaneous PUCCH and PUSCH transmission) supported in addition to TDM-type multiplexing

· non-contiguous data transmission with single DFT per component carrier (CL-DFT-S-OFDM)

RAN4 has started evaluating the implications of these additions on core radio requirements such as
· E-UTRA spectrum mask and unwanted emission 

· co-existence between E-UTRA and other services

· in-band emissions (EVM)

· self-interference

· regulatory requirements 

Simultaneous transmission of PUCCH and PUSCH across aggregated CC(s) or clustered PUSCH within a CC would generate additional inter-modulation products in the UE transmitter chain that will necessitate a transmitter power back-off in order to meet the Rel-8 radio requirements. Furthermore, the inter-modulation products occur in different parts of the spectrum in-band, near-band and far-band depending on the allocations of the PUSCH/PUCCH and/or cluster location CL-DFT-S-OFDM. 
RAN4 is evaluating the required maximum power reduction in order to meet the above [1-9]. RAN4 is also evaluating whether or not certain combinations of PUCCH and PUSCH and clustered SC-FDMA should be restricted for some difficult frequency bands  

2.  Actions
To RAN1
With regard to clustered PUSCH and decoupled control-data, RAN4 kindly ask the guidance of RAN1 on the following

Question 1:
RAN1 has shown that clustered DFT-SOFDM transmission on PUSCH could increase the uplink spectral efficiency. Has the impact of UE power back-off been accounted for in the assessment of the resulting UL spectral efficiency? Certain clustered DFT-SOFDM transmissions across contiguous or non-contiguous CC or within a CC will not meet core radio requirements without a reduction of the maximum transmit power. The required maximum power back-off is in the range 4-6 dB when two RBs are allocated at two ends of the transmission bandwidth. Other RB allocations require much smaller backoff. The backoff could be up to 10 dB  in some cases. What is the impact of such a power back-off on the aggregate uplink signal per CC and for aggregated CC(s), respectively?

RAN4 would like to point out that an important limitation of using e.g. CM as a figure of merit is that it does not predict the spectral location of the non-linear distortion generated. The compliance with the spectrum mask and the spurious emission requirements is subject to the precise location of inter-modulation products..   
Question 2:

For control-data decoupling, certain simultaneous PUSCH/PUCCH and PUCCH/PUCCH transmissions across contiguous or non-contiguous CC or within a CC will not meet regulatory requirements without a reduction of the maximum transmit power. The required power back-off is in the range 4-6 dB when equal power PUSCH and PUCCH allocated at two ends of the transmission bandwidth. Larger PUSCH allocation and PSD leads to much smaller backoff. The backoff could be up to 10 dB in some cases. A restriction of the RB location may also be needed. What would be impact of such limitations on the uplink control signalling for carrier aggregation or for enhanced feedback mechanisms? 

RAN4 would also like to point out that for some deployment scenarios simultaneous PUSCH/PUCCH and PUCCH/PUCCH transmissions in non-adjacent RBs may not be feasible or possible so RAN4 kindly asks RAN1 to specify a fallback mechanism to Rel-8 and Rel-9 signalling.
3.   Date of Next TSG-RAN WG4 Meetings:
3GPPRAN4#Ad-Hoc 2  
12 - 16 Apr 2010
Dublin, Ireland   

3GPPRAN4#55 
10 - 14 May 2010
Montreal, Canada   

4.   References
1.  R4-100427, Simultaneous PUCCH-PUCCH and PUSCH-PUSCH transmissions, Nokia

2.  R4-100551, Impact of PUSCH and PUCCH on SEM, Huawei
3.  R4-100635, Non-contiguous UE transmission per CC, Ericsson, ST-Ericsson
4.  R4-100718, Simultaneous PUCC/PUSCH transmissions in LTE-A, NTT DOCOMO

5.  R4-100742 Overview of joint PUCCH/PUSCH Operation, Qualcomm Incorporated

6.  R4-100743, Implications of LTE-A distributed allocation, Qualcomm Incorporated

7.  R4-100744, Comparing PUCCH + PUSCH and clustered SFDMA emission results, Qualcomm Incorporated

8.  R4-100713, Simultaneous PUCCH/PUSCH Configurations, Fujitsu
9,  R4-101029, Simultaneous PUCCH PUSCH RF analysis based on link budget specified in 36.912, Qualcomm Incorporated
