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1
Introduction
Grouping was first proposed in RAN2 in January 2006 [1]. Since then, a baseline has been agreed and it is important to understand what is the performance difference of grouping compared to the baseline. The purpose of this paper is to assess such performance difference based on simulation results contributed to 3GPP. Some issues related to grouping are also echoed.
2
Performance
Performance of grouping can be found in R1-061551, R1-061724 and R1-062981 (=R2-070335) [2] [3] [4]. They are all related to uplink and should be compared to R2-070476 where performance of the baseline is given.
First of all, a few general comments can be made on [2] [3] [4] :

-
Improvements of grouping are measured in comparison with a scheme where retransmissions are never scheduled. Since it seems to be commonly understood that retransmissions must be scheduled for the system to be efficient, a more realistic reference should have been considered.

-
Improvements of grouping have not been measured in comparison with dynamic scheduling. Since dynamic scheduling was agreed as a baseline, it should not be ignored. 

-
Ideal grouping without L2/L3 signalling overhead any has been assumed. Since grouping aims at reducing the signalling overhead, all kind of overhead needs to be carefully modelled, especially the one related to group management.
-
The voice activity factor that was assumed in the simulations was 0.3. A value of 0.5 should be have been used to give realistic figures as agreed by RAN1 in e.g. [6] and used in [5].

-
The PER criteria used for measuring capacity was 1%. It should have been 2% as agreed by RAN1 in e.g. [6] and used in [5].
Then, when looking at the performance, the following general observations can be made:

-
Reading R1-061551, R1-061724 and R1-062981 in order, one can see a clear improvement in the results: the more the flexibility is added the grouping, the better the results. Unfortunately this also means that grouping becomes increasingly complex and difficult to manage - two aspects that were not modelled.

-
Results shown in R1-062981 (=R2-070335) differ a lot from other papers and cannot be compared directly, because of the simulation assumptions. For instance 100ms delay budget was assumed. A maximum of 50ms has been agreed later in [6].

In order for us to be able to compare the results shown in R1-061551, R1-061724 to the results show in R2-070476, a 1% PER criteria was used to update the results of R2-070476, and results with VAF of 0.5 were interpolated from the results shown with VAF of 0.3. Table 1 below summarizes the comparison:
Table 1: Scheduling Methods Performance Comparison

	Method
	
	Contribution

	
	Case
	BW
	Delay
	Codec
	Activity
	Users
	VAF=0.5
	

	Grouping
	4
	1.25
	40 ms
	AMR 7.95
	0.32
	83
	53
	R1-061551

	Grouping
	4
	1.25
	40 ms
	AMR 7.95
	0.32
	90
	58
	R1-061724

	Dynamic
	4
	1.25
	40 ms
	AMR 7.95
	0.5
	80
	80
	R2-070476

	Semi-Persistent
	4
	1.25
	40 ms
	AMR 7.95
	0.5
	74
	74
	R2-070476


From a performance viewpoint, grouping does not appear as an attractive solution. Even with a model where grouping is ideal and where no overhead related to group management is included, grouping is shown as decreasing VoIP capacity by 28% compared to the baseline.
3
Issues
In addition to performance, there are other issues to consider: 

-
Control overhead

-
Coding overhead: the worst UE in the group always dictates the coding of group signalling;

-
L1/L2 control signalling overhead : resource allocation to a group and resource allocation to individual UEs still require L1/L2 control signalling;

-
L2/L3 control signalling overhead: group management requires frequent L2/L3 control signalling, possibly to all UEs within a group;

-
Group management

-
Adding/Removing UEs from a group is not straightforward but required as grouping is based on common characteristics;

-
Unused resources of silent UEs cannot be reused efficiently unless the groups contain either one UE or all UEs (in both cases we are back to dynamic scheduling);

4
Conclusion
Based on simulation results contributed to 3GPP, this paper has compared the performance of grouping to the performance of the baseline. Even with a model where grouping is ideal and where no overhead related to group management is included, grouping was shown as decreasing VoIP capacity by 28% compared to the baseline. Furthermore, a number of issues related to grouping have been highlighted. In brief, from complexity and performance viewpoint, grouping does not appear as an attractive solution.
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