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1
Introduction

In RAN2#56bis meeting in Sorrento, various approaches for optimized scheduling for VoIP were considered.  One approach is to group multiple UEs and schedule resources to them using a single group grant. This contribution examines different resource assignment options available with group scheduling.  In particular we address a persistent misunderstanding of the grouping scheme wherein proponents of other schemes associate grouping with fixed resource pre-assignment using L3. L3 is one approach to do the resource assignment. As has been mentioned in [1], [2], [3], [4], L1/L2 can also be used to assign resources to the group dynamically..
2
Resource Allocation Alternatives
In order to reduce UE decoding complexity and to simplify scheduler operation while allocating L1/L2 control channels, we believe that the size of the group scheduling grant should be the same size of the grants used for baseline dynamic scheduling. While the actual payload size for dynamic scheduling grants is still being discussed in RAN1, preliminary studies [5] indicate that the size of a downlink dynamic scheduling grant is around 46 bits. We assume this as the size of group grant for the discussions in this contribution. It should be noted that the proposals mentioned in this contribution are meant to merely serve as an illustration of the significant resource allocation flexibility provided by group scheduling. The actual group grant format to be adopted is left for further study during Stage 3 discussions and after RAN WG1 makes more progress on control channel definition.
Table 1 lists some alternatives for constructing a group grant for supporting UEs using an AMR voice codec (or some generic service requiring a small sub-set of MCS, RB sizes). Grants for all alternatives are protected using a 16bit CRC color coded using the group ID. Further, another 5 bits (
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) are reserved in each grant to indicate the start of group resource allocation in that TTI. Figure 1 illustrates this group grant format. 
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Figure 1 – Illustration of group grant format
It should be noted that by signaling information about both the group resource area and the individual resource assignment for each UE as part of the group grant, all the resources within a TTI can be efficiently shared between UEs belonging to different groups and UEs receiving dynamic scheduling grants.  This is further illustrated in figure 2.  Here, we show resource allocation for UEs in two groups G1 and G2 and UEs receiving dynamic grants D.  While the figure illustrates frequency localized allocations, it should be clear that the same mechanism can be extended for frequency diverse allocations. Further, for higher bandwidths (10MHz or 20MHz) it is possible to earmark a 5MHz allocation using L3 signaling and use the same signaling options shown in Table 1  
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Figure 2 – Illustration of group resource partitioning flexibility
	Option#
	TF set size
	#UEs/ group
	Additional comments

	1
	1[>1 possible]

	25

	1 bit to indicate UE assigned resources/not. Implicit signaling of TF supported.

	2
	4 
TF0-TF3
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	2 bits is used to signal the TF; hence number of supported UEs is floor (25/2) = 12. Sample TFs for this option might look like

TF0 - 00 – OFF
TF1 - 01 – SID, 1RB allocation
TF2 - 10 –Voice, 1RB allocation
TF3 - 11 – Voice, 2RB allocation 

	3
	8
TF0-TF7
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	3 bits is used to signal the TF; hence number of supported UEs is floor (25/3) = 8. Allows wider set of transport format choices to support more MCS formats/codec rates/codec types. 

	Notes:
1. DL grant = 46 bits. 16bit CRC. 5 bits indicate start of group allocation leaving 25 bits for TF.

2. TFS signaled to the group using L3 signaling (All UEs in the group have to use a common definition). Column 2 is the size of the TF set, i.e., it is the set of TFs that can be dynamically signaled.



Table1 – Sample group control channel format options 

3
Summary

This contribution clearly demonstrates that group scheduling does not suffer from any inflexibility in terms of resource allocation since the current control channel formats can be re-used to provide the necessary resource allocation information on a dynamic basis thereby permitting resource re-use among group allocation and regular dynamic scheduling allocations. Furthermore, this is achieved while also simultaneously avoiding complex UE implementations relying on blind decoding, etc.
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