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Discussion and decision
1 Introduction

Already during RAN2#57, there were contributions submitted to RAN2 pointing out that depending on which aMBR approach SA2 would select, the realisation in RAN2 could be simplified [1].

SA2 has now come to an agreement w.r.t. the meaning of aMBR. In this contribution we look at the implications for RAN2.

2 Situation in SA2
The latest situation in SA2 w.r.t. AMBR is reflected in [2]:

4.6.2
Bearer level QoS parameters

//

Multiple SAE bearers can share the same AMBR. That is, each of those SAE bearers could potentially utilize the entire AMBR, e.g. when the other SAE bearers do not carry any traffic. The AMBR limits the aggregate bit rate that can be expected to be provided by the SAE bearers sharing the AMBR (e.g. excess traffic may get discarded by a rate shaping function). AMBR applies to all Non-GBR SAE Bearers of a UE. GBR SAE Bearers are outside the scope of AMBR.
NOTE:
Further details related to the scope and the signalling of AMBR are FFS. 

The GBR and MBR denote bit rates of traffic per bearer while AMBR denotes a bit rate of traffic per group of bearers. Each of those three bearer level QoS parameters has an uplink and a downlink component. On S1_MME the values of the GBR, MBR, and AMBR refer to the bit stream excluding the GTP-u/UDP/IP header overhead on S1_U.
NOTE:
A more precise definition of GBR, MBR, and AMBR, e.g. whether those parameters only denote a bit rate or additionally also a token bucket size, is left FFS. 

//

As can be seen from this definition, the AMBR applies to all Non-GBR SAE bearers of a UE only.
3 Consequences for RAN2

RAN2 has agreed that the network controls the total UL grant to the UE (per UE scheduling): by giving less UL grants to the UE, the lowest priority non-PBR data will suffer and not be scheduled by the UE.

With the aMBR definition agreed by SA2, the possibility of varying the total UL grant will directly provide AMBR control to the network. Therefore there is no need to signal the AMBR to the UE.
Signalling the AMBR to the UE might even have a negative impact: the UE might obtain a grant but the UE, which is limiting itself due to AMBR restriction, might not be able to use the grant.

Therefore we propose to remove aMBR signaling to the UE.

4 Proposed changes to 36.300
The following changes are proposed to 36.300:
11.4
Rate Control of GBR, MBR, and AMBR

11.4.1
Downlink

The eNB enforces the downlink MBR associated with a GBR bearer and the downlink AMBR associated with a group of Non-GBR bearers. 

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;
NOTE 1:
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.
NOTE 2: 
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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