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1. Introduction

Recently, SA2 has decided that the UE shall enforce the per-APN AMBR. This means that the enforcement can be potentially performed in the PDCP, RLC, or MAC layer.

We discuss this issue and present a propsal.
2. Discussion and Proposal
The APN-AMBR is a value associated with a group of RBs that are connected to the same APN. This is similar to AMBR that applies to a group of RBs that are defined by the eNB.

Since there is already PBR enforcement in the MAC and APN-AMBR is yet another level of rate enforcement, it is quite natural to place the APN-AMBR enforcement in the MAC layer as well.

We propose the following text changes to the MAC specification [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AMBR
Aggregated Maximum Bit Rate
APN-AMBR
Access Point Name AMBR
APN logical channel group
The set of logical channels that are mapped to the radio bearers that belong to the same APN
BSR
Buffer Status Report

C-RNTI
Cell RNTI

CQI
Channel Quality Indicator

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

MAC
Medium Access Control

PHR
Power Headroom Report

P-RNTI
Paging RNTI 

RA-RNTI
Random Access RNTI

RNTI
Radio Network Temporary Identifier

SI-RNTI
System Information RNTI 

SR
Scheduling Request

SRS
Sounding Reference Symbols

TB
Transport Block

[…]

5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is 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 each APN logical channel group is given an APN-AMBR.

RRM acts on instructions received via NAS signalling to limit the APN-AMBR of each APN logical channel group by limiting the amount of data served to the corresponding logical channels.
The UE shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero, and incremented by PBR of the logical channel j for each TTI. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size.
The UE shall maintain a variable Ai for each APN logical channel group i. Ai shall be initialized to zero, and incremented by APN-AMBR of the APN logical channel group i for each TTI. However, the value of Ai can never exceed the AMBR bucket size and if the value of Ai is larger than the AMBR bucket size of APN logical channel group i, it shall be set to the AMBR bucket size.
Define the following many-to-one (logical channel to APN logical channel group) mapping:

-
If logical channel j belongs to APN logical channel group i, A(j) = Ai.

-
If logical channel j does not belong to any APN logical channel group, A(j) = infinite.

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
The UE shall allocate resources to the logical channels in the following steps:

-
Step 1: All the logical channels with Bj > 0 and A(j) > 0 are allocated resources in a decreasing priority order . If the PBR of a radio bearer is set to “infinity”, the UE shall allocate resources for all the data that is available for transmission on the radio bearer before meeting the PBR of the lower priority radio bearer(s);

-
Step 2: the UE shall decrement Bj and A(j) by the amount of data served to logical channel j in Step 1

NOTE:
The value of Bj can be negative.

-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first.  If a logical channel j is served, the UE shall decrement A(j) by the amount of data served.
-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources; 

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant as much as possible;

-
UE should maximise the transmission of data.

Logical channels configured with the same priority shall be served equally by the UE.

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR.
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