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1
Introduction
The following agreement related to QoS was made in the previous RAN2 meeting:

Agreements

1
Routing restrictions are configured per logical channel and apply for SRBs and DRBs.

2
Logical channel configuration indicates whether traffic for a logical channel can be transmitted in LAA SCells, i.e., configuration is not per serving cell.

3
MAC CEs can be sent via LAA SCells

4
If there are UL grants for both licensed and unlicensed serving cells in a TTI, it is left to UE implementation whether MAC CEs are sent through licensed or unlicensed cells.

There is a mismatch between the agreements on the routing restrictions for logical channels and for MAC control elements, more specifically for BSR. In this contribution, we discuss the routing issue for BSR and propose a way forward.
2
Routing of bearers and BSR for LAA SCells
Whether a logical channel can be offloaded to LAA SCells or whether it may only be served by serving cells on licensed carriers was agreed to be configurable by RRC. Thus logical channels requiring low latency or high reliability can be restricted to licensed carriers. The same does not apply to the corresponding buffer status reports (BSR) which can be sent via any serving cell, whichever cell happens to be scheduled first. This may lead in some cases to problems.
For instance, let’s consider a case where SRB is configured to be transmitted always through a licensed serving cell and the UE is having best effort data to transmit on a DRB which is configured to be transmitted at any serving cell. UE may then be transmitting data through LAA SCell and thus receiving UL grants for the LAA SCell. When an RRC message (e.g., a measurement report which should trigger a handover) arrives into UE transmission buffer, it triggers a BSR. According to the current agreements, UE tries to transmit the BSR using the first available UL grant which in this case is most probably for LAA SCell. The transmission of the BSR may now be delayed due to LBT. eNB would not send any uplink grant for the licensed serving cell (e.g. PCell) since it has not received any BSR indicating a need for that. Only when the BSR gets transmitted in the LAA SCell, the eNB get to know that there is a RRC message to be transmitted and gives an uplink grant for the licensed serving cell. RAN4 is also discussing the issue and implications of delayed measurement reports [1].
The example above shows that the benefits of configuring some logical channels to licensed carriers only are lost when the same limitation does not apply to corresponding BSR. In this case, it could be more beneficial to allow the transmission of SRB through LAA SCell as well.
As a remedy it would be better to restrict transmission of the buffer status for SRB to licensed serving cells only. Then in the above example, arrival of SRB data (RRC message) to UE buffer would trigger a BSR which could only be transmitted in licensed serving cell. If there is no UL grant available for licensed serving cells, the BSR would trigger a scheduling request (SR). eNB can then schedule the UE in the licensed serving cell and get the RRC message and the BSR if needed.

Therefore, we propose

Proposal 1: Buffer status for logical channel restricted to licensed serving cells only shall only be transmitted via licensed serving cells.

A text proposal in the Annex shows how this could be implemented into MAC spec.
3
Summary
The mismatch between the agreements on the routing restrictions for logical channels and for BSR was discussed in this contribution, and the following is proposed
Proposal 1: Buffer status for logical channel restricted to licensed serving cells only shall only be transmitted via licensed serving cells.
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Annex A Text proposal for 36.321 

5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers associated with the MAC entity. RRC controls BSR reporting by configuring the three timers  periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

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

-
UL data, for a 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 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, in which case the BSR is referred below to as "Regular BSR";

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

-
retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular BSR:

-
if the BSR is triggered due to data becoming available for transmission for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

-
start or restart the logicalChannelSR-ProhibitTimer;

-
else:

-
if running, stop the logicalChannelSR-ProhibitTimer.

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI on a licensed serving cell;or

-
if the MAC entity has UL resources allocated for new transmission for this TTI on an unlicensed serving cell and the BSR contains buffer status only for logical channels for which laa-Allowed has been configured:

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

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

-
start or restart retxBSR-Timer.
-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

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

The MAC entity shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant(s) in this subframe can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

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

All BSRs transmitted in a TTI always reflect the buffer status after all 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 BSRs reporting buffer status for this LCG.

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

