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Summary of email discussion
An email discussion took place following RAN1#60, where the following companies participated:

· Ericsson/ST-Ericsson, Philips, Interdigital, CATT, Fujitsu, RIM, ZTE, NEC, Qualcomm, Panasonic, Samsung, Motorola, NTT DOCOMO, Huawei, Asustek, Nokia/Nokia Siemens Networks, Intel, LGE, LG-Nortel, Potevio, Alcatel-Lucent, Texas Instruments, CMCC, HTC.
This documents summarizes the views expressed by different companies on the issues that were discussed, where the proposals are intended as a starting point for a discussion on possible agreements. A more detailed summary of the company views expressed by April 11 midnight is included in an excel file. 
1 Linkage between PDSCH/PUSCH and PDCCH
We had good discussions at the previous meeting that helped to better understand the different company positions, with the result that we still have three options.

Companies were invited to give their views on: 

1.1 Benefits/costs of extending option 1 – primarily scheduling flexibility / blocking versus complexity

The following summarizes the views expressed by different companies.

· Option 1 as baseline
· Ericsson/ST-Ericsson, Philips, Interdigital, Fujitsu, RIM, ZTE, NEC, Panasonic, Samsung, Motorola, NTT DOCOMO, Nokia/Nokia Siemens Networks, Intel, LGE, LG-Nortel, Potevio, Alcatel-Lucent, CMCC, HTC
· Modified option 1 useful 
· CATT, Huawei, Texas Instruments, Qualcomm, Potevio (reduced blocking, better scheduling flexibility)
· LGE (no additional specification effort)

· Modified option 1 of limited use

· Interdigital, RIM, NEC, Samsung, Motorola, NTT DOCOMO, Nokia/Nokia Siemens Networks, Alcatel-Lucent
· Option 2  useful (reduced blocking, better scheduling flexibility and trunking efficiency, no increase in BD for same BW and TM)
· CATT, Qualcomm, Huawei
· Option 2 of limited use

· Motorola, NTT DOCOMO, Nokia/Nokia Siemens Networks, LG-Nortel

· Modified option 1 or option 2 FFS

· Philips, Asustek, CMCC, HTC
Proposal:

As suggested by most companies, agree on option 1 as the baseline. Additional support for modified option 1 or option 2 is FFS.
1.2 Scenarios applicable for schemes beyond option 1 

The following scenarios were mentioned, in which schemes beyond option 1 could be useful:
· Heterogeneous deployments or other ICIC scenarios (Huawei, CATT)
· Other scenarios

· Further reduce PDCCH blocking probability and PDCCH overhead (CATT, Asustek, Huawei, HTC)
· Possibly dedicate one carrier for low data rate applications (possibly outside Rel10 scope) (Alcatel-Lucent)

· Service continuity (Asustek)
2 Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space with explicit CIF
It was agreed at the previous meeting that cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always. Companies were invited to give their views on the following two issues:
2.1 Reconfiguration issue raised by Panasonic / NTT DoCoMo

The following summarizes the views expressed by different companies.

· No CIF for PDCCH for the same DL CC or the paired UL CC
· NEC, Panasonic, Samsung, NTT DOCOMO, LGE (only for DCI format 0/1A), Alcatel-Lucent, RIM
· Prefer simple solution

· CATT

· No additional standardized solution needed

· Motorola, Qualcomm, Huawei, Asustek, Nokia/Nokia Siemens Networks, LG-Nortel, Texas Instruments
· Need more discussion (e.g. how often this case happens)

· Ericsson/ST-Ericsson, Interdigital, ZTE, Samsung, HTC
Proposal:

Discuss further whether there is need for an additional standardized solution, i.e. no CIF for PDCCH for the same DL CC or the paired UL CC.
2.2 Handling of overlap between common and UE-specific search spaces
The following summarizes the views expressed by different companies.

· See no problem
· Interdigital

· Prefer padding to the DCI on UE-specific SS
· Philips, CATT, ZTE

· Prefer scrambling PDCCH payload by a specific sequence when the DCI contains a CIF
· Panasonic, NTT DOCOMO

· Prefer restricting scheduling (only allow transmit DCI on common SS or DCI on UE-specific SS in the overlapped SS)

· Samsung, Huawei, LGE, Potevio, HTC
· Rule based solution (e.g. give priority to the common search space DCI format interpretation)

· Nokia/Nokia Siemens Networks

· FFS

· Fujitsu, RIM, LG-Nortel
Proposal:

Different solutions have been suggested by several companies. Further discussion will be needed.
3 Blind decodings

It was agreed that the transmission mode is not constrained to be the same on all CCs scheduled for a UE, and that the maximum number of blind decodes that must be supported by a UE even with cross-carrier scheduling is FFS, but in any case it was agreed that it will not exceed Nx60.

Companies were invited to give their views on the following points:

3.1 Dependency on UE categories, including whether CA is within 20 MHz or >20MHz

The following summarizes the views expressed by different companies.

· For 20MHz intra-band
· Same as single carrier

· Ericsson/ST-Ericsson, Interdigital, CATT, Nokia/Nokia Siemens Networks
· Some limitation

· Philips, ZTE

· For >20MHz or inter-band

· N x single carrier

· Ericsson/ST-Ericsson, Interdigital, CATT, Nokia/Nokia Siemens Networks
· N x single carrier, regardless of BW

· Qualcomm, Panasonic, Motorola, Huawei, Potevio, Texas Instruments, NTT DOCOMO, Asustek
· Minimize number of BDOs, regardless of BW

· Samsung

· Related to UE capabilities
· RIM, LGE, Potevio, HTC
Proposal:

Most companies suggest N x single carrier or N x 44 as the limit, at least for allocations larger than 20MHz, where N is the number of carriers or 20MHz allocations. Further discussion is needed whether the number of BDs should be limited for intra-band allocations up to 20 MHz.
3.2 Independent or shared search spaces for multiple carriers
The following summarizes the views expressed by different companies.

· Independent or separate
· Philips, Panasonic, Samsung, Motorola, NTT DOCOMO, Huawei, Asustek, LGE, CMCC, HTC
· Independent for different DCI format size, FFS for same DCI size
· RIM

· Extend search space

· ZTE, Qualcomm 

· Shared/overlapping search space

· CATT, Potevio
· Separate SS can overlap

· Motorola

· For same DCI format size

· Philips, RIM, Huawei, CMCC, LGE (within a PDCCH CC)
· FFS: Panasonic

· Extended search space

· Philips, Fujitsu, ZTE, Qualcomm

· FFS

· Nokia/Nokia Siemens Networks, Intel
Proposal:

Many companies prefer independent or separate search spaces, and some companies support shared search spaces. Some companies suggest to discuss extension of search spaces. Further discussion is needed.
3.3 Actual max number of blind decodes, considering impact of asymmetric UL/DL configurations 

It was suggested to discuss after 3.1 and 3.2.
Nx44 using option 1 was suggested by Nokia/Nokia Siemens Networks, even considering UL MIMO.
Proposal:

Further discussion needed, after reaching agreement on 3.1 and 3.2.












































































