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Introduction
In the RAN2 ad hoc meeting on LTE Cannes, it is agreed that per-RB group reporting will be a working assumption. From then on, there was no further progress on buffer status reporting (BSR). In this paper, instead of touching the detailed design of BSR, we discuss the ways forward on RB grouping and group configuration. Since BSR has a close connection with transmission scheduling at eNB, this paper also briefly discusses the radio resources scheduling with BSR. 
Discussion
According to the current agreement on uplink scheduling, UE serves all the radio bearer(s) (RB) in decreasing priority order up to their PBR. In case of lack of radio resources, high priority RBs should be allocated resources before low-priority RBs. On the other hand, UE only reports the buffer status of RB groups. Consequently, it is reasonable to assign a priority level to a RB group. This priority level can be used by the MAC scheduler at eNB to determine resource allocation among inter RB groups of UEs. In contrast, the priority level of a RB is used by UE to determine transmission order after given the radio resources. 
Proposal 1: Each RB group is assigned a priority level. eNB determines resource allocation to UEs according to the priority level and buffer status of reported RB groups. 
A RB should be assigned to a RB group. There are several methods of doing this. It is possible to assign a RB to a RB group according to its traffic type. For example, one or more traffic type may be assigned to the same RB groups as shown in Fig. 1. Another alternative is to do the assignment according to RB’s priority. We think that the former one is a special case of the latter one so proposing the latter one. For the latter one, RB grouping can be seen as the mapping of RB priority to RB group priority.

[image: image1.emf]Group 1

Type 1/2

Group 2

Type 3

Group 3

Type 4/5/6

Group 4

Type 7/8


Fig. 1: RBs to RB group mapping is based on traffic type.

Proposal 2: RBs are grouped by specifying the mapping of a RB priority level to a RB-group priority level.
Let “grouping configuration” denote the mapping of RB priority levels to RB group priority levels. For example, in Fig. 2, we show three grouping configurations, assuming 5 RB priority levels for simplicity. In the configuration 1, each RB priority is mapped to a unique RB group. In the configuration 2, more than one RB priority level is mapped to the same RB group. The configuration 3 is an extreme case that all RBs are mapped to the same RB group. Now the question is which configuration is best. Since each configuration has its cons and pros, we propose to have multiple configurations. In this way eNB can choose suitable one of them to use. 
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Fig. 2.1: Configuration 1.
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Fig. 2.2: Configuration 2.
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Fig. 2.3: Configuration 3.

Fig. 2: Three grouping configurations.
Proposal 3: More than one grouping configuration can be pre-defined for eNB to use.

If the proposal 3 is agreed, the next question is whether the chosen grouping configuration can be changed during the lifetime of eNB. For example, if the current group configuration is configuration 1, can we change the current configuration to configuration 2 or configuration 3? The first option is that eNB should not change its configuration to other pre-defined configuration during its lifetime. The other option is that eNB can change the current grouping configuration to other pre-defined configuration in a semi-static way. By the semi-static we mean the eNB should not change it frequently.
One of the advantages of having multiple grouping configurations is that eNB can control the number of RB groups to report by simply changing the grouping configuration. This gives an eNB the control of overall reporting overhead in the network. 
Proposal 4: eNB can change the current grouping configuration to other pre-defined grouping configuration during its lifetime.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: Each RB group is assigned a priority level. eNB determines resource allocation to UEs according to priority level and buffer status of reported RB groups. 
Proposal 2: RBs are grouped by specifying the mapping of a RB priority level to a RB-group priority level.
Proposal 3: More than one grouping configurations can be pre-defined for eNB to use.

Proposal 4: eNB can change the current grouping configuration to other pre-defined grouping configuration during its lifetime.
.
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