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1 Introduction

According to the current logical channel prioritization procedure [1], it may result in MAC padding even when the UE still has buffered data need to be transmitted. This contribution proposes a method to handle remaining UL resource after performing current logical channel prioritization procedure.
2 Discussion

When the buffer status report (BSR) doesn’t consider the MBR [2], eNB may allocate resource according to the received BSR and the configured MBR. Because the buffer size is per logical channel group, eNB can’t know the buffer size of each logical channel exactly. Padding may occur when the buffered data of one or more logical channels are exhausted. For example, in Figure 1, if UE report the buffer size of logical channel group 1 with (BS1 + BS2) and eNB allocate resource according to the BSR and the configured MBR, e.g. (MBR1 + MBR2), it may result in padding because logical channel 2 doesn’t have enough data to transmit and logical channel 1 can’t transmit more data because of MBR constraint.
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One alternative to prevent unnecessary padding is the BSR should consider the MBR. However, it has been mentioned in last meeting [3] that UE need additional calculation of buffer size and provide less information in BSR. It may cause UE send BSR more frequently and will increase the overhead. Another alternative is to temporarily ignore the MBR constraint. In order to provide more information in BSR for eNB, the second option is preferred.

Proposal 1: MBR should not limit the reported buffer size.
Proposal 2: After distributing resources by PBR and MBR, if any resources remain, logical channels with zero or negative MBR token number can still be served if they have data waiting for transmission.
Proposal 3: These logical channels are served in a decreasing priority order.
3 Conclusion

This contribution discusses the situation that some resources remain after performing current logical channel prioritization procedure. It is proposed that the remaining resource can be fully utilized by temporarily ignoring the MBR constraint. The corresponding text proposal is in the next section.

4 Text Proposal

	Text proposal for 36.321 [1]


5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure shall be applied when a new transmission is performed.

RRC can control the scheduling of uplink data by giving each logical channel a priority where increasing priority values indicate lower priority levels. In addition, each logical channel is given a Prioritized Bit Rate (PBR) and optionally, a Maximum Bit Rate (MBR) is also provided. The Logical Channel Prioritization procedure ensures that the UE serves the logical channels in the following sequence:

-
All the logical channels are served in a decreasing priority order up to their configured PBR;

-
if any resources remain, all the logical channels are served in a strict decreasing priority order up to their configured MBR. In case no MBR is configured the logical channel is served until either the data for that logical channel or the UL grant is exhausted, whichever comes first;
-
if any resources remain, all the logical channels are served in a strict decreasing priority order until either the data for that logical channel or the UL grant is exhausted, whichever comes first.
Logical channels configured with the same priority shall be served equally the by UE.
	Text proposal for 36.300 [4]


11.4.2
Uplink

The UE has an uplink rate control function which manages the sharing of uplink resources between radio bearers. RRC controls the uplink rate control function by giving each bearer a priority and a prioritised bit rate (PBR). In addition, an MBR per GBR bearer is also provided. The values signalled may not be related to the ones signalled via S1 to the eNB.

The uplink rate control function ensures that the UE serves its radio bearer(s) in the following sequence:

1.
All the radio bearer(s) in decreasing priority order up to their PBR;

2.
All the radio bearer(s) in decreasing priority order for the remaining resources assigned by the grant and the function ensures that the MBR is not exceeded;
3.
All the radio bearer(s) in decreasing priority order for the remaining resources assigned by the grant.
NOTE1:
In case the PBRs are all set to zero, the first step is skipped and the radio bearer(s) are served in strict priority order: the UE maximises the transmission of higher priority data.

NOTE2:
By limiting the total grant to the UE, the eNB can ensure that the AMBR is not exceeded.

If more than one radio bearer has the same priority, the UE shall serve these radio bearers equally.
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