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1. Introduction
At RAN2#87 the format of the ProSe-BSR and the inclusion of the target Group ID were discussed during the User Plane session. The following agreements were reached [1]
- The UE can belong to multiple groups
- It might be beneficial for the network to know which buffer status information is mapped to which D2D communication groups of a UE
- Group Index is informed to the eNode B by BSR (either explicit or implicit)
- The eNode B is aware of Group ID, and mapping relation between Group ID and Group Index
- The UE reports Group ID, and mapping between Group ID and Group Index to the eNode B
This document will suggest possible formats for the ProSe-BSR, including the length of the Group Index. This document will also discuss the method of providing the mapping between the Group Index and the target Group ID to both the UE and the eNode B.

2. Discussion
Although it was agreed at the previous meeting that the ProSe-BSR would contain a ‘Group Index’, no further details were agreed. A logical first step would be to decide on the length of the Group Index, followed by the mapping and signalling procedure so the eNode B and the UE are both aware of the mapping between Group ID and Group Index.
One possibility is to use the LCG field in the legacy format BSR shown in Figure 1, resulting in minimal standardization effort and no increase in signalling overhead. However, it is likely that at least some UEs will be members of more than 4 groups, therefore the two bits available for LCG ID would be insufficient.
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Figure 1. Short BSR and Truncated BSR MAC control element
Although a Public Safety device may be monitoring many tens of groups simultaneously it is likely that it will be actively transmitting to a smaller subsection of groups. A sensible starting point for the number of bits for the Group Index would be 4 bits; this would allow for reporting on a reasonable number of groups while not providing a field length that the majority of UEs would probably not fully utilize. It may be useful to reserve some bits so the Group Index field can be extended in the future if necessary.
Proposal 1. A Group Index of 4 bits should be introduced.
Observation 1. It may be useful to reserve the remaining 4 bits in the octet for future extension of the Group Index.
The mapping between the Group IDs and the Group Indexes needs to be known to both the UE and the eNode B. The simplest way forward would be to have the mapping left to UE implementation, and the UE would transmit the Group IDs and corresponding Group Indexes to the eNode B. A Public Safety UE may be a member of many groups but only actively transmitting to a few; therefore the list sent to the eNode B may need to be updated as the UE withdraws from one conversation and joins another.
Proposal 2. Mapping between Group ID and Group Index is left to UE implementation.

Proposal 3. The UE informs the eNode B of the Group IDs and corresponding Group Indexes.

As always it is important to minimize signalling overhead, therefore if a UE is a member of or actively transmitting to up to four groups then the long BSR format shown in Figure 2 could be used. The UE would inform the eNode B of the Group IDs and their mapping, and the order in which the buffer sizes were presented in the BSR would correspond to the mappings. If the UE is a member of only one group then the short BSR format shown in Figure 1 can be used once the UE has informed the eNode B of the group membership details.
Observation 2. If the UE is actively transmitting to fewer than 5 groups then the legacy format long BSR (or short BSR in the case of transmitting to only one group) could be used without including the Group Index.
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Figure 2. Long BSR MAC control element
When MCPTT is introduced in Release 13, is has been decided that a device may be monitoring many groups but only transmitting to one selected group. This is also a scenario that could potentially occur during Rel-12 D2D communication. As the selected group may change fairly regularly, particularly in a crisis situation, a new short ProSe-BSR format should be introduced for this scenario. There wouldn’t be time to update the list of Group IDs and related Group Indexes transmitted to the eNode B so the legacy short BSR format as suggested above couldn’t be used. Therefore the new short ProSe-BSR format should include the Group Index and buffer size in order to contain information relating to a single group, as shown in Figure 3.
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Figure 3. Proposed short ProSe-BSR format
Proposal 4. A short ProSe-BSR format should be introduced for the case where a UE is member of many groups, only transmitting to a single selected group, but regularly changing this selected group. 
Some companies have raised concerns about the impact of the potential increase in size of the ProSe-BSR if multiple Group Indexes are included. The UL grant for Msg3 can be 56 bits or higher; if the buffer status information for several groups needed to be included in the BSR and a grant of 56 bits only is received then the UE may not be able to transmit the full ProSe-BSR. The best option in this case would be to have the buffer status information in group priority order and truncate the ProSe-BSR so the highest priority groups were still reported. The remainder of the ProSe-BSR could then be transmitted at the next opportunity. The priority order of the groups could either be left to UE implementation or could be transmitted to the UE. This would be part of the process by which the UE informs the eNode B of the Group IDs and Group Indexes and the eNode B is informed of the priority levels of the various groups; the same solution should be used for this and for informing the eNode B of group priorities, which is discussed below.
Proposal 5. If the UL grant is insufficient for transmission of the full ProSe-BSR then it should be truncated.
If reporting of the Group Index to the eNode B is used for prioritization purposes, the next question is how the eNode B is informed of group priorities. This could either come from the application function, or the priority could be left to UE implementation; if done by UE implementation then rules would need to be set by which the UE could prioritise the groups.
Observation 3. If the priority levels are left to UE implementation there would need to be a set of rules by which the UE could prioritize the groups to ensure consistency.
A concern raised at the previous meeting is that once the UE has reported the buffer status information of various groups and received a grant from the eNode B, it may then use the assigned resources to transmit to a completely different group. One potential solution would be to include the Group Index in the D2D grant; however RAN1 have already agreed the contents of the grant [2] therefore this would not be possible in Release 12. Alternatively if the UE is already aware of the relative priorities of the various groups then it would serve those groups in priority order as reported to the eNode B.
Proposal 6. The UE should have the same knowledge of relative group priority levels as the eNode B.
It is possible that the legacy BSR may be triggered at the same time as the ProSe-BSR. In this case, if the UL grant is insufficient for transmission of both BSRs then the legacy BSR should take priority, with the ProSe-BSR truncated as suggested in Proposal 4.

Proposal 7. If the legacy BSR and ProSe-BSR are triggered at the same time, the legacy BSR should take priority if the allocated resources are insufficient for transmission of both.
3. Conclusion
This document has discussed the issue of including a Group Index in the ProSe-BSR, and the following proposals and observations have been made
Proposal 1. A Group Index of 4 bits should be introduced.

Proposal 2. Mapping between Group ID and Group Index is left to UE implementation.

Proposal 3. The UE informs the eNode B of the Group IDs and corresponding Group Indexes.
Proposal 4. A short ProSe-BSR format should be introduced for the case where a UE is member of many groups, only transmitting to a single selected group, but regularly changing this selected group.
Proposal 5. If the UL grant is insufficient for transmission of the full ProSe-BSR then it should be truncated.
Proposal 6. The UE should have the same knowledge of relative group priority levels as the eNode B.
Proposal 7. If the legacy BSR and ProSe-BSR are triggered at the same time, the legacy BSR should take priority if the allocated resources are insufficient for transmission of both.
Observation 1. It may be useful to reserve the remaining 4 bits in the octet for future extension of the Group Index.

Observation 2. If the UE is a member of fewer than 5 groups then the legacy format long BSR (or short BSR in the case of membership to only one group) could be used without including the Group Index.
Observation 3. If the priority levels are left to UE implementation there would need to be a set of rules by which the UE could prioritize the groups to ensure consistency.
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