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1. Introduction
At the RAN2#57 meeting, solutions for LTE downlink scheduling were extensively discussed, but no consensus was reached. As recorded in the RAN2 meeting report, the main point of discussion was selection of group scheduling or blind decoding, for both of which text proposals had been prepared in R2-070968 and R2-070966, respectively.

As mentioned in the previous contributions for RAN2 meetings, Sharp is of the opinion of strongly supporting group scheduling and proposing an adoption of the group based scheduling scheme into the LTE specification. Even though many discussions have already taken place, this document again provides the benefits of grouping based solution, focusing on some important aspects. Thus, this document proposes to make a decision on adoption of group scheduling for the LTE downlink and the corresponding signalling scheme, for which the text proposal can be found in R2-070968. Detailed specification will be left for further study within the scope of stage 3 level of work.

2. Benefits of Grouping Based Optimization
2.1. Optimization for Various Types of Traffic 
Though it has been discussed that VoIP is a typical example for optimized scheduling, group scheduling or persistent scheduling, we raise a concern that VoIP is not the only service which needs optimization. For LTE, considering that a wide variety of traffic types and a temporal variation of traffic volume should be supported efficiently, various IP-based services having semi-constant traffic (e.g., video) are subject to optimization of scheduling method, in which dynamic resource allocation to UEs should be efficient enough along with the traffic characteristics. On the other hand, even with persistent scheduling, resources can be allocated to UEs having different traffic patterns, thus some flexibility should be introduced to persistent scheduling as well. Taking these into consideration, a solution somewhere in-between persistent and dynamic could be optimum. 
2.2. UE Power Saving
It is a common understanding that UE power saving is quite important for considerations in LTE design, although the detailed methodology still needs further study. Grouping based optimization of L1/L2 Control Signalling, where only those UEs which detect their own group identity in control signalling are required to decode the DL-SCH for finding their data, is a quite straight forward solution. A UE power saving gain, i.e. micro sleep mode of operation, can be easily realised by sending a scheduling command for scheduled UEs only.
2.3. The Number of Scheduling UEs

Dynamic scheduling using a 16-bit C-RNTI provides one side of a solution for trade-off relationship between scheduling flexibility and signalling overhead. On the other hand, assuming that many UEs (for VoIP, etc) require a small amount of traffic, many (a large enough number) of those UEs have to be scheduled in one sub-frame. Thus, we need another side of the solution in which overhead of the L1/L2 control signalling is kept to a minimum but enough freedom is preserved. It should be noted here that such a property is required not only for VoIP but also for other types of service traffic appearing now and future.

3. Drawbacks of Blind Decoding
The main characteristic of blind decoding is to enable signalling-less operation, which might provide the best solution in terms of signalling overhead. However, such a solution from only one view point will introduce a burden for other aspects. For example, UE processing complexity and lack of flexibility are important concerns. A UE power saving concern also needs careful consideration.

Since blind decoding is utilized in combination with persistent scheduling, the solution to the above identified issues relies on the scheduling strategy. Assuming a very simple service model composed of VoIP with particular codec and best effort traffic, it can be very easy to imagine practical resource scheduling. However, this is not a case for LTE, which should extensively support various types of services (i.e., traffic patterns) including new services that cannot be modelled exactly today. Thus, preserving flexibility to a maximum possible extent is more important than making a too simple solution.
There may be a thought that we will still be able to find a scheduling strategy for supporting a wide variety of services. This could be valid, but a concern is raised that the actual scheduling method is outside the scope of standardization. Considering the nature of blind decoding whose functionalities depend on the persistent scheduling methodology, adoption of blind decoding as the optimized scheduling is quite risky and may degrade the quality of standard.
As a particular example of UE power saving, there is no guarantee that a UE can monitor and decode the minimum amount of data. Thus, practical implementation may force the UE into carefully-watching-detection for all candidate data instead of reducing unnecessary processing.
4. Conclusion

In this document we have again discussed the benefits of group based optimization of downlink scheduling and corresponding L1/L2 control signalling scheme, focusing on some important aspects, and also have identified drawbacks of blind decoding with persistent scheduling. We propose that the text proposal in R2-070968 should be adopted for the LTE specification as stage 2 level of definition.
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