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1
Introduction
In RAN2#86 meeting, RAN2 made the agreement on the baseline of ProSe-BSR triggering.

	As a baseline, transmission of the ProSe-BSR is triggered by the same triggers as for transmission of Legacy BSR.


In RAN2#86 and #87 meetings, some agreements on ProSe BSR format were reached.

	· The ProSe-BSR contains at least a logical channel group ID, and a buffer size. (FFS whether a target group ID is also contained)






	· Group Index is informed to the eNB by BSR (either explicit or implicit).






The details of the ProSe-BSR triggering and cancelling mechanism was not discussed in the last meeting.
2
Triggering Cellular BSR 

The existing BSR triggering mechanisms for cellular uplink include regular BSR, periodic BSR and padding BSR. These different triggering mechanisms enable the eNB to get enough information for the uplink scheduling, and at the same time minimize the radio resources needed to report BSR.

· Regular BSR

When the UE has uplink data available for transmission, and if the UE previously has no data pending, or if all the existing pending data in the UE has lower priority than the newly available data, the UE should trigger a regular BSR. 
Another kind of regular BSR is a retransmission BSR, which is triggered if the UE cannot get a resource allocation before retxBSR-timer expires and the UE has data pending for transmission.

· Periodic BSR

After a regular BSR is reported, some new data could become available for transmission. Periodic BSR is used to ensure that the eNB can get the updated buffer status of the UE in time.

· Padding BSR

If the padding bits in the uplink resource can accommodate a BSR plus its subheader, the padding BSR is reported in the uplink resource, in order to use the resource efficiently.

3
Triggering ProSe-BSR 
In D2D communication, the existing BSR triggering mechanisms should be reused as much as possible in order to minimize the standardization effort, while also considering the new characterstics of D2D group communication. 
3.1 Regular ProSe-BSR

A cellular regular BSR is triggered if uplink data in a logical channel is available, and the logical channel has higher prioirity than the priorities of logical channels which already have uplink data available. However, in RAN2#86 meeting, we agreed that the logical chanel prioritization parameters (including priority) do not need to be configured to the Rel-12 D2D UEs. 
	A UE may establish multiple logical channels in a UE per source/destination combination. However, in Rel-12 all these logical channels are mapped to one specified logical channel group (e.g. LCHGID 3). It is up to the UE implementation in which order to serve the logical channels.
Logical channel prioritization related parameters (BSD, PBR, Logical Channel priority, bucket size) don’t need to be configured.


This agreement means that the priorities of logical channels will not be configured in Rel-12 specifications and will not be controlled by E-UTRAN. Therefore, the corresponding BSR-triggering mechanism that data in the higher priority logical channel becomes available triggers a BSR would not apply to Rel-12 D2D communication.

Observation 1: In Rel-12 D2D, the priorities of ProSe logical channels will not be configured. Therefore, the cellular BSR-triggering mechanism that  data in the higher priority logical channel becoming available triggers BSR does not apply to Rel-12 D2D communication.
In D2D communication, the UE may belong to multiple communication groups. If D2D data becomes available, and it belongs to a communication group which has no data pending, the eNB needs to be informed. In this case, a regular ProSe-BSR should be triggered.
According to RAN2 agreements, in normal operation the eNB can configure the UE to use mode 1 or mode 2. If the eNB initially configures the UE to use mode 2 when the UE is at the edge of coverage, then if the UE moves towards the center of the cell, the eNB may reconfigure the UE to use mode 1. In this case, when the UE receives the configuration signaling from the eNB for transition from mode 2 to mode 1 and the UE has D2D data available for transmission, a regular ProSe-BSR should be triggered.
Similar to cellular BSR, a ProSe-BSR retransmission timer should be defined. When a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the ProSe-BSR retransmission timer should be started or re-started. If the ProSe-BSR retransmission timer expires and the the D2D data is pending in the UE for transmission, a regular ProSe-BSR should be triggered.
Proposal 1: A ProSe-BSR retransmission timer should be defined, and when a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the ProSe-BSR retransmission timer should be started or re-started.

In summary, a regular ProSe-BSR should be triggered if one of these conditions is met:

· ProSe data in the UE becomes available, and the data belongs to a communication group which has no data pending for transmission;
· The UE receives the configuration message from the eNB for transition from mode 2 to mode 1 and the UE has data pending for transmission.

· The ProSe-BSR retransmission timer expires and D2D data is pending in the UE for transmission.

Proposal 2: A regular ProSe-BSR should be triggered if the one of these conditions is met: (1) ProSe data in the UE becomes available, and the data belongs to a communication group which has no data pending for transmission; (2)The UE receives the configuration message from the eNB for transition from mode 2 to mode 1 and the UE has data pending for transmission; (3) The ProSe-BSR retransmission timer expires and D2D data is pending in the UE for transmission.
In the existing cellular BSR mechanism, if there is no uplink resource for BSR transmission when the BSR is triggered, an SR is then triggered to indicate to the eNB that some data is available. In D2D communication, for the same reason the regular ProSe-BSR shall trigger an SR in case no uplink resource has been allocated.

Proposal 3: The regular ProSe-BSR shall trigger an SR transmission if no uplink resources are allocated.

3.2 Periodic ProSe-BSR

Similar to cellular BSR, the periodic ProSe-BSR can be used to indicate the updated D2D buffer status to the eNB. A new periodic ProSe-BSR timer should be defined. When a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the periodic ProSe-BSR timer should be started or re-started.
Proposal 4: A periodic ProSe-BSR timer should be defined, and when a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the periodic ProSe-BSR timer should be started or re-started.

In the existing cellular BSR mechanism, when the periodic cellular BSR is triggered, the UE will wait for the uplink grant and will not trigger an SR. This is because the eNB knows that the UE has uplink data pending for transmission and the eNB should schedule an uplink resource for the UE. However, in D2D communication, even if the regular ProSe-BSR is received by the eNB, the eNB may only schedule resources for the D2D transmission, but not uplink cellular resources. In this case, there is no uplink cellular resource to report the periodic ProSe-BSR. There are two options to resolve this problem:

Option 1: When a D2D periodic BSR is triggered but no uplink resource is available; the SR should be triggered to request uplink cellular resources. 

Option 2: Upon receiving the first D2D BSR from the UE, the eNB should schedule uplink resources periodically for the UE to transmit periodic D2D BSR. If no pending D2D data is indicated in the D2D BSR, the eNB can stop scheduling the uplink resource.

Compared to option 1, option 2 only needs eNB implementation and will not increase the load in PUCCH. 

Proposal 4: Periodic ProSe-BSR does not trigger SR. The eNB should schedule uplink resource periodically for the UE to transmit periodic D2D BSR.

3.3 Padding ProSe-BSR

If in the allocated uplink resource there are some padding bits left, then the padding cellular-BSR and/or the padding ProSe-BSR can be accommodated in the MAC PDU depending on whether the padding size is large enough. If the padding bits cannot accommodate both the cellular-BSR and the ProSe-BSR, the cellular-BSR should take precedence over the ProSe-BSR if there is cellular uplink data pending for transmission.

Proposal 5: If in the allocated uplink resource there are some padding bits left, then the padding cellular-BSR and/or the padding ProSe-BSR can be accommodated in the MAC PDU.The cellular-BSR should take precedence over the ProSe-BSR if there is cellular uplink data pending for transmission.
4
Cancelling ProSe-BSR 
In case the D2D grant allocated to the UE can accommodate all pending D2D data available for transmission, all triggered ProSe-BSRs should be cancelled.

If a ProSe-BSR is included in a MAC PDU for transmission and the ProSe-BSR includes all the information which needs to be reported, then all triggered ProSe-BSRs should be cancelled. 

For the UE initially configured to use mode 1 and the ProSe-BSR was triggered and was not cancelled yet, if the UE is configured by the eNB to use mode 2, then the UE does not need to report ProSe related buffer status to the eNB. Therefore, all triggered ProSe-BSR should be cancelled.
Proposal 6: The UE should cancel all triggered ProSe-BSR in one of the following cases: (1) The D2D grant allocated to the UE can accommodate all pending D2D data available for transmission; (2) a ProSe-BSR is included in a MAC PDU for transmission and the ProSe-BSR includes all the information which needs to be reported; (3) The UE is configured to use mode 2 but the ProSe-BSR was triggered before.
5
Conclusion

In this contribution, we discussed how to trigger and cancel ProSe-BSRs. Similar to the cellular BSR, there will be regular, periodic and padding ProSe-BSR.
For triggering regular ProSe-BSR, we proposed that

Proposal 1: A ProSe-BSR retransmission timer should be defined, and when a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the ProSe-BSR retransmission timer should be started or re-started.

Proposal 2: A regular ProSe-BSR should be triggered if the one of these conditions is met: (1) ProSe data in the UE becomes available, and the data belongs to a communication group which has no data pending for transmission; (2)The UE receives the configuration message from the eNB for transition from mode 2 to mode 1 and the UE has data pending for transmission; (3) The ProSe-BSR retransmission timer expires and D2D data is pending in the UE for transmission.
Proposal 3: The regular ProSe-BSR shall trigger an SR transmission if no uplink resources are allocated.

For triggering periodic ProSe-BSR, we proposed that
Proposal 4: A periodic ProSe-BSR timer should be defined, and when a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the periodic ProSe-BSR timer should be started or re-started.

Proposal 4: Periodic ProSe-BSR does not trigger SR. The eNB should schedule uplink resource periodically for the UE to transmit periodic D2D BSR.

For triggering padding ProSe-BSR, we proposed that

Proposal 5: If in the allocated uplink resource there are some padding bits left, then the padding cellular-BSR and/or the padding ProSe-BSR can be accommodated in the MAC PDU. The cellular-BSR should take precedence over the ProSe-BSR if there is cellular uplink data pending for transmission.

For cancelling ProSe-BSR, we proposed that

Proposal 6: The UE should cancel all triggered ProSe-BSR in one of the following cases: (1) The D2D grant allocated to the UE can accommodate all pending D2D data available for transmission; (2) a ProSe-BSR is included in a MAC PDU for transmission and the ProSe-BSR includes all the information which needs to be reported; (3) The UE is configured to use mode 2 but the ProSe-BSR was triggered before.
The text proposals compared to legacy BSR reporting are as follows.
Beginning of Text Proposal

5.x.2.5
Buffer Status Reporting

The ProSe Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the ProSe buffers of the UE. RRC controls ProSe BSR reporting by configuring the two timers  prosePeriodicBSR-Timer and proseRetxBSR-Timer.
NOTE:
In Rel-12 all the ProSe related logical channels are mapping to a same LCG ID, i.e., 1.
For the Buffer Status reporting procedure, the UE shall consider all ProSe radio bearers which are not suspended and may consider ProSe radio bearers which are suspended.

A ProSe Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
ProSe data, for a ProSe logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and the data belongs to a logical channel which belongs to any LCG and which belongs to a ProSe communication group, and  for the ProSe communication group there is no data available for transmission for any of the ProSe logical channels which belong to a LCG, in which case the ProSe BSR is referred below to as "Regular ProSe BSR";

-
UL resources are allocated and after accommodating legacy BSR if needed the number of remaining padding bits is equal to or larger than the size of the ProSe Buffer Status Report MAC control element plus its subheader, in which case the ProSe BSR is referred below to as "Padding ProSe BSR";

-
proseRetxBSR-Timer expires and the UE has ProSe data available for transmission for any of the ProSe logical channels which belong to a LCG, in which case the ProSe BSR is referred below to as "Regular ProSe BSR";
-
the UE switches to mode 1 for ProSe resource allocation and the UE has ProSe data available for transmission for any of the ProSe logical channels which belong to a LCG, in which case the ProSe BSR is referred below to as "Regular ProSe BSR";
-
prosePeriodicBSR-Timer expires, in which case the ProSe BSR is referred below to as "Periodic ProSe BSR".




For Regular or Periodic ProSe BSR:

-
after accommodating higher priority MAC CEs if needed if the remaining UL resources can accommodate a ProSe BSR plus its subheader and the ProSe BSR includes the buffer status information of all the ProSe communication groups for which there is ProSe data available in one of the ProSe logical channels, then report the ProSe BSR;   
-
else if the remainning UL resource can accommodate a ProSe BSR plus its subheader and the ProSe BSR can accommodate the buffer status information of one ProSe communication group, report Truncated ProSe BSR;
-
else report no ProSe BSR.
For Padding ProSe BSR:

-
after accommodating legacy BSR if needed if the number of remaining padding bits is equal to or larger than the size of a ProSe BSR plus its subheader and the ProSe BSR includes the buffer status information of all the ProSe communication groups for which there is ProSe data available in one of the ProSe logical channels, report the ProSe BSR;   


-
else if the number of remaining padding bits is equal to or larger than the size of a ProSe BSR plus its subheader and the ProSe BSR can accommodate the buffer status information of one ProSe communication group, report Truncated ProSe BSR.
-
else report no ProSe BSR.
NOTE:
when reporting truncated ProSe BSR, it is up to UE implementation which ProSe communication groups to be reported first.
If the ProSe Buffer Status reporting procedure determines that at least one ProSe BSR has been triggered and not cancelled:

-
if the UE has UL resources allocated for new transmission for this TTI and after accommodating higher priority MAC CEs if needed if remaining UL resources can accommodate a ProSe BSR plus its subheader:

-
instruct the Multiplexing and Assembly procedure to generate the ProSe BSR MAC control element(s);

-
start or restart prosePeriodicBSR-Timer except when all the generated BSRs are Truncated ProSe BSRs;

-
start or restart proseRetxBSR-Timer.

-
else if a Regular ProSe BSR has been triggered:

-
if an uplink grant is not configured:

-
a ProSe Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC ProSe BSR control element, even when multiple events trigger a ProSe BSR by the time a ProSe BSR can be transmitted in which case the Regular ProSe BSR and the Periodic ProSe BSR shall have precedence over the padding ProSe BSR.

The UE shall restart proseRetxBSR-Timer upon indication of a ProSe grant for transmission of ProSe data.

All triggered ProSe BSRs shall be cancelled in case the ProSe grant(s) in this subframe can accommodate all pending ProSe data available for transmission. All triggered ProSe BSRs shall be cancelled when a ProSe BSR except a Truncated ProSe BSR is included in a MAC PDU for transmission.

The UE shall transmit at most one Regular/Periodic ProSe BSR in a TTI. If the UE is requested to transmit multiple MAC PDUs in a TTI, it may include a padding ProSe BSR in any of the MAC PDUs which do not contain a Regular/Periodic ProSe BSR.

All ProSe BSRs transmitted in a TTI always reflect the buffer status after all ProSe MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all ProSe BSRs reporting buffer status for this LCG.

NOTE:
A Padding ProSe BSR is not allowed to cancel a triggered Regular/Periodic BSR. A Padding ProSe BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
End of Text Proposal
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