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1 Introduction

Based on [1] the QoS configuration model used for uplink scheduling in LTE was briefly discussed in RAN1#60bis meeting, however without reaching any conclusions. One of the issues, which are to be clarified, is the mapping of radio bearers into logical channel groups and the need for assigning a priority level to a logical channel group (LCG) in addition to the radio bearer (logical channel) priority. This contribution discusses those open issues and proposes a QoS configuration model for uplink scheduling without configuring a separate priority level for a logical channel group.  

2 Background

Current TS36.321 uses the concept of LCG priority for the definition of buffer status reporting (BSR) trigger conditions. In section 5.4.5 following event triggering a BSR is specified:

“UL data arrives in the UE transmission buffer and the data belongs to a logical channel group with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”

Furthermore the content of a short BSR in case of “padding BSR” is determined based on the LCG priority:

For padding BSR:
· if the number of padding bits is equal to or larger than the size of the Short BSR but smaller than the size of the Long BSR, report Short BSR of the highest priority LCG  

In [1] it was proposed to group radio bearers (RB) into LCGs by mapping a RB priority level to a LCG priority level. Essentially each LCG is assigned a priority. The mapping of RB priority level to LCG priority level is configured by eNB and signalled to UE.

2.1 Discussion

In our understanding there is no need for grouping radio bearers by means of mapping a radio bearer priority level to a LGG priority level as proposed in [1]. Instead there should be a direct mapping between radio bearer ID and LCG ID. This would simplify the QoS configuration principles. The radio bearer grouping is done by eNB based on the corresponding QoS attributes of the radio bearers signalled over S1 interface, i.e. QCI, GBR [2]. These QoS parameters like QCI characteristics are also used in the eNB to configure relevant user plane functions like scheduling and HARQ. At radio bearer setup for example the UE is signalled by RRC the radio bearer grouping configuration. The proposed QoS configuration model is shown in the figure below. When UE reports a buffer status for a given logical channel group, eNB knows the radio bearers contained in the group and can schedule the UE based on the QoS characteristic of the corresponding radio bearers and the reported buffer status. The described QoS configuration model requires less signalling as well as less complexity compared to the approach proposed in [1] by avoiding the introduction of a LCG priority level. 

Proposal 1: A direct mapping between radio bearer and logical channel group should be configured by eNB and signalled to UE at radio bearer setup.   
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Figure 1:  QoS configuration model for uplink

Assuming the proposed QoS configuration model as described above, the definition of the BSR trigger condition and the content of the Short BSR in case of “padding BSR” needs to be revisited, since it is currently based on the LCG priority level as outlined in section 2. One solution would be to reformulate the trigger requirements to the radio bearer priority instead of LCG priority level. Another approach would be to keep the BSR trigger condition and also the Short BSR content definition dependent on the LCG priority level as currently specified and to define in the standard the priority order of the 4 LCGs. For example it could be specified that the logical channel group with LCG_ID=1 has the highest priority, LCG with LCG_ID=2 second highest priority and so on.  Our preference would be to go for the first approach, i.e. making the trigger condition and BSR content radio bearer priority level dependent. This approach seems somewhat cleaner from specification point of view. Furthermore defining the trigger condition respectively Short BSR content depending on a radio bearer priority level achieves the same scheduling efficiency as the current definition, since the eNB needs to support QoS on a radio bearer level and the concept of grouping radio bearers into LCGs can be seen as a signalling optimization. 

Proposal 2: BSR trigger conditions and BSR content should be radio bearer priority level dependent.
3 Conclusion 

This contribution discusses the QoS configuration model for uplink scheduling. It’s proposed that RAN2 agrees on the following:

· Proposal 1: A direct mapping between radio bearer and logical channel group should be configured  by eNB and signalled to UE at radio bearer setup

· Proposal 2: BSR trigger conditions and BSR content should be radio bearer priority level dependent
A text proposal to TS36.321 can be found in the annex.
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5 Annex

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 in the UL buffers of the UE.

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

-
UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those logical channels belonging to a different logical channel group for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

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

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.

For Regular and Periodic BSR:

-
if only one LCG has buffered data: report short BSR;

-
else if more than one LCG has buffered data: report long BSR.

For padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR but smaller than the size of the Long BSR, report Short BSR of the LCG with the highest priority logical channel;

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

If both Regular or Periodic BSR and Padding BSR have been triggered since the last transmission of a BSR, the larger of the BSRs will be used.

If the Buffer Status reporting procedure determines that a BSR is pending:

-
if the UE has UL resources allocated for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
restart the PERIODIC BSR TIMER;

-
else if a Regular BSR has been triggered since the last transmission of a BSR:

-
a Scheduling Request shall be triggered

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the MAC PDU.

A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR MAC control element in addition
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