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1. Introduction

In LTE as mentioned in Ref [1], the eNodeB MAC scheduler allocates radio resources to UEs using one of the two types of resource allocation schemes called Localised allocation and Distributed allocation.
Localised allocation consists of a set of resource blocks, each of which consists of a number of contiguous subcarriers. eNodeB schedules the best suitable resource block(s) for the UE in the next scheduling period based on the CQI reports from the UE. To support this scheme eNodeB requires an active UE reporting individual CQI values, each per resource block. 

Localised allocation offers efficient spectrum usage and also exploits the benefits of multi-user diversity but this scheme also demands the detailed CQI reporting which may be a big UL signalling overhead.

Distributed allocation consists of a set of resource blocks, each of which consists of a number of subcarriers that are arbitrarily distributed over the entire bandwidth. To support distributed allocation, eNodeB requires the overall CQI that indicates the overall channel quality in the entire band. 
Distributed allocation exploits the benefits of the frequency diversity, and the CQI reporting overhead associated with this scheme is minimal but spectrum usage with this method is not efficient.

The following sections discuss the necessity of switching between these two schemes and how UE can help in this process. 
2. Discussion
When UE is moving slowly and experiencing flat (or frequency non-selective) fading channel conditions, the overhead of CQI reporting necessary for localised allocation is minimal because CQI variations are small and varies slowly with respect to time, But

· When UE is experiencing fast fading because of high mobility of the UE, CQI varies fast and UE has to report CQI frequently, so there is significant UL signalling overhead
· Or When UE is experiencing frequency selective fading some of the sub-carriers of the resource block may be suitable for that UE but not all, so allocating contiguous sub-carriers to UE using localised scheduling does not work well.
In these scenarios, it is better to choose the distributed allocation scheme which is more robust and also has little overhead by reporting single CQI on the whole band.
In the same way when UE is in distributed allocation but experiencing good radio channel conditions (slow and frequency non-selective fading), it is better to switch to localised allocation which offers multi user diversity and efficient spectrum utilisation.
So, enodeB should switch between these two allocation schemes based on the channel conditions experienced by the UE.
3. Proposal

Switching between these two schemes can be done in following methods
· Existing method: based on the CQI reports from UE

· Proposed method: using special indication from the UE based on the fading estimation to switch between these resource allocation schemes. 
NEC believes that switching between scheduling schemes only based on the CQI reports may not be efficient, because
· When the UE has got localised allocation and is experiencing frequency selective and or fast fading, sending single CQI value for a whole resource block does not show the real channel conditions to the network. 
· When the UE is scheduled in distributed allocation and is experiencing good radio channel conditions (slow and frequency non-selective fading), it is not very obvious for enodeB to identify the situation and switch to localised allocation scheme.
· So, only CQI report based switching scheme may not enable timely switching between allocation schemes and hence this scheme may cause an extra CQI reporting overhead and less efficient spectrum utilisation. 

If the UE doesn’t switch from localised to distributed allocation in a timely manner, localised scheduling scheme causes unnecessary overhead, while providing poor quality.

If the UE doesn’t switch from distributed to localised allocation in a timely manner, the advantages of localised scheduling are not possible, resulting in sub optimal system used and lower transmission rate.
The UE can estimate the fading it is experiencing more effectively than the eNodeB, so having a fading estimation algorithm in the UE makes more sense:
· Fading estimation algorithm can be implemented in the UE and parameters required for this algorithm can be transmitted from the eNodeB to the UE in either broadcast or dedicated signalling.

· By implementing this algorithm in the UE (rather than in the eNode B), it is possible to reduce processing power of the eNodeB and hence the cost of the eNode B is reduced.
4. Conclusion
In this contribution UE assisted scheduling switching mechanism is proposed and the benefits of it are explained. This document should be discussed in RAN meeting and if agreed this can be included in standard.
5. References
[1] TR 25.814 Physical Layer Aspects for Evolved UTRA



































































































































































































































































