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1. Introduction

Non-contiguous resource assignment per component carrier using clustered DFT-S-OFDM for LTE-A and the simultaneous multiplexing of PUCCH and PUSCH are captured in TR36.814 [4].
On RAN1#55bis this non-contiguous resource assignment per component carrier was decided: 
· PUSCH transmission (MIMO and non-MIMO) uses DFT-precoding 

· 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)

· FFS: Resource allocation based on Rel-8 DL schemes (allocation type 0 and/or 1)

· FFS: At most one new DCI format for non-MIMO

To support the non-contiguous resource allocation the appropriate signalling and DCI formats were not yet agreed and possibly new DCI formats need a further discussion. 

The contributions [6]

 REF _Ref242278176 \r \h 
[7]

 REF _Ref242278179 \r \h 
[8]

 REF _Ref242278181 \r \h 
[9][10] have discussed the subject and partially made proposals for new allocation formats for PUSCH. In this contribution the criteria for such a new format (if any) are summarized. The purpose is to agree on a set of criteria that can guide the decision and design of a DCI format for non-contiguous UL resource allocation.
2. Criteria for Non-Contiguous Uplink Resource Allocations

A similar discussion had taken place about 2 years ago when for LTE a resource allocation scheme for the DL had to be designed. In the course of this discussion a “way forward” paper [5] was agreed that contained points which seem useful again for the current discussion. 

Especially support of distributed allocation, allocation suitable for VoIP and no unoccupied RBs due to address limitations seem to be points that can be taken for the discussion here.
Further points stem from the needs of the PDCCH design and from the aim to reduce the number of options in LTE/LTE-A PDCCH design. Starting with that the following list is compiled:

· Confine proliferation of further DCI-formats
· High flexibility in resource allocation with low overhead
· Support for distributed allocation (avoid further need of frequency hopping)
· Possibilities to support traffic with small payloads and frequency diverse scheduling which allows packing and re-packing with same type of grant
· No unused spectrum due to address limitations and avoidance of creation of fragmented spectrum.
· Ability to deal with different PUCCH allocations
· E.g. RA field or payload size should be independent of size of configured PUCCH region

·  Limit the number of blind decodings, which is possible if the new payload size matches other existing DCI payloads
The list is not thought to be conclusive but may be a first basis to start a well-focused discussion.
3. Conclusion

In this contribution, the issue of new non-contiguous PUSCH resource allocation has been discussed and a list of decision/design criteria has been provided for the discussion. The design principles from LTE Rel-8 DL resource allocation can be re-used for non-contiguous PUSCH RA design. 
Introduction of any new DCI format needs to take into account the key requirements of supporting flexibility in resource allocation with low overhead,  avoiding fragmentation of spectrum, while limiting the number of blind decodings. 
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