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1 Introduction

In the RAN2#86 meeting it has been agreed that a UE may establish multiple logical channels for D2D services. LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one source Layer-2 ID and Destination Layer-2 ID combination. All ProsSe related logical channels are mapped to one specified logical channel group (e.g. LCGID 3). It is up to the UE implementation in which order to serve the logical channels. Parameters for Logical channel prioritization are not configured. This contribution is discussing open issues for the BSR/SR procedure in D2D communication mode 1. 
2 Discussion

RAN2#86 agreements w.r.t ProSe BSR are the following:
· A new MAC CE is added called ProSe-BSR. A new LCID is allocated for this MAC CE.

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

· The value of the logical channel group ID is taken from the set {0, 1, 2, 3}.

· The value of the buffer size is taken from Table 6.1.3.1-1 in TS 36.321.

· As a baseline, transmission of the ProSe-BSR is triggered by the same triggers as for transmission of
Legacy BSR.
When the remaining space in a MAC PDU can accommodate a BSR, e.g. sometimes the MAC layer cannot entirely fill the MAC PDU with higher layer data, the UE will trigger a so-called padding BSR. Instead of including padding bits some useful information like buffer status info is included in the MAC PDU. For D2D we don’t think it’s necessary/beneficial to introduce a ProSe-padding BSR in Rel-12. Instead a legacy padding BSR could be transmitted in case there is some remaining space in the MAC PDU. Therefore in Rel-12 there should be only regular and a periodic ProSe-BSR.
Proposal 1: Padding ProSe BSR is not supported in Rel-12.

In legacy LTE BSR/SR procedure, a SR can be only triggered by a regular BSR. We think that the same principle should be applied for D2D. Hence the two following proposals are:  
Proposal 2: 
The regular ProSe BSR shall trigger SR if no uplink resources are allocated.

Proposal 3: 
Periodic ProSe BSR does not trigger SR. 

BSR timer maintenance
The BSR related timers are retxBSR-Timer and periodicBSR-Timer. The periodicBSR-Timer is used to periodically deliver updated buffer status information to eNB. The retxBSR-Timer is used to avoid stall situation which occurs when UE assumes it has succesfully sent a BSR to the eNB but the eNB has not received the BSR e.g. due to HARQ NACK to ACK error. If a BSR related timer would be maintained per UE, the D2D BSR reporting may introduce delay for WAN uplink BSR reporting and vice versa. Therefore we think it would be desirable that separate timers are introduced to handle D2D BSR. Furthermore this will also simplify the BSR operation in general. The design principles should be in our opinion that D2D control signalling like ProSe BSR, SR should not impact the user experience of WAN LTE uplink. 

Proposal 4: Separate timers i.e. periodicBSR-Timer and retxBSR-Timer are defined for ProSe BSR.
BSR triggers

In the legacy BSR procedure a regular BSR is triggered if new data of an logical channel belonging to a LCG becomes available in the UE and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG. Since there are no logical channels priorities configured for ProSe-related logical channels the first trigger condition for an regular BSR which is related to the logical channel priority cannot be applied for D2D. 
Observation: regular BSR trigger conditions used in legacy LTE BSR procedure cannot be applied for D2D.
Instead of having a trigger condition depending on the logical channel priority we think that introducing a new trigger condition which is related to the change of the buffer status for the D2D LCG might be useful. Essentially a ProSe-enabled UE should trigger a regular BSR in case the amount of data for ProSe-related logical channels has changed by a predefined threshold since the last triggered ProSe-BSR. This would ensure that data is not kept unreported in the buffer for a too long time. In addition a regular ProSe BSR shall be triggered when new data of ProSe related logical channel becomes available and there is no pending data of a ProSe related logical channel in the UEs buffer. 
Proposal 5: A regular ProSe-BSR shall be triggered when the amount of data for ProSe-related logical channels has changed by a predefined threshold since the last triggered ProSe-BSR or new data of a ProSe-related logical channel becomes available and there is no pending data of a ProSe-related logical channel in the UEs buffer.
Multiplexing of ProSe-BSR into MAC PDU transmitted on UL-SCH
In RAN2#86 it was agreed to introduce a new ProSe-BSR MAC CE. Since the ProSe-BSR will be transmitted on the UL-SCH new rules for the multiplexing/cancellation of BSR related MAC CEs need to be established for Rel-12. In our view the general design principle should be as already mentioned above that D2D control signalling like ProSe BSR, SR should not impact the user experience of WAN LTE uplink. Stemming from this general principle we derive the following proposals:

Proposal 6: ProSe-enabled UE is allowed to multiplex a ProSe-BSR MAC CE and one legacy WAN BSR MAC CE in a MAC PDU
Proposal 7: Inclusion of a ProSe-BSR doesn’t cancel a triggered legacy WAN BSR

Furthermore the relative priority of the ProSe BSR MAC CE within LCP procedure needs to be specified. In legacy LCP procedure a relative priority order among MAC CEs and data of logical channels is defined. Due to the introduction of the ProSe BSR MAC CE in Rel-12 a new priority order needs to be specified. In our opinion legacy BSR MAC CEs should take precedence over the ProSe-BSR MAC CE. Therefore we would suggest the following relative priority order being specified for Rel12:

For the Logical Channel Prioritization procedure, the UE shall take into account the following relative priority in decreasing order:

-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;
-
MAC control element for Prose BSR;
-
MAC control element for PHR or Extended PHR;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding
Proposal 8: Relative priority of ProSe-BSR MAC CE needs to be specified for the Logical Channel Prioritization procedure

3 Conclusions

This contribution discussed open issues on the BSR procedure and PDU generation procedure for D2D communication. It’s proposed to agree on the following:
Proposal 1:
Padding ProSe BSR is not supported in Rel-12.

Proposal 2: 
The regular ProSe BSR shall trigger SR if no uplink resources are allocated.

Proposal 3: 
Periodic ProSe BSR does not trigger SR.
Proposal 4: 
Separate timers i.e. periodicBSR-Timer and retxBSR-Timer are defined for ProSe BSR.
Proposal 5: 
A regular ProSe-BSR shall be triggered when the amount of data for ProSe-related logical channels has changed by a predefined threshold since the last triggered ProSe-BSR or new data of a ProSe-related logical channel becomes available and there is no pending data of a ProSe-related logical channel in the UEs buffer

Proposal 6: 
ProSe-enabled UE is allowed to multiplex a ProSe-BSR MAC CE and one legacy WAN BSR MAC CE in a MAC PDU

Proposal 7: 
Inclusion of a ProSe-BSR doesn’t cancel a triggered legacy WAN BSR
Proposal 8: 
Relative priority of ProSe-BSR MAC CE needs to be specified for the Logical Channel Prioritization procedure
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