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1. Introduction

It was agreed in SA2 (see [1]) there are two requirements of supporting UL AMBR. One is per-UE AMBR, which limits the aggregate bit rate that can be expected to be provided across all Non-GBR bearers of a UE. The other is per-APN AMBR, which limits the aggregate bit rate that can be expected to be provided across all Non-GBR bearers and across all PDN connections of the same APN which limits the total bit rate across all non-GBR radio bearers that mapped to the same APN. However, it is FFS which entity or entities (eNB, UE, PDN Gateway, etc.) should perform the rate shaping function in order to achieve the requirements.
To achieve UL per-UE AMBR, the eNB can limit its grant to the UE and with the current UL Channel Prioritization procedures, the per-UE AMBR can be achieved automatically without introducing extra requirements in the UE. 

However, to achieve per-APN AMBR, we propose to perform traffic policing at the UE. We examine the need and analyze the complexity in this contribution.

Discussion

1.1. Per-APN AMBR
Refer to Figure 1 below:
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Figure 1
By controlling the grant (e.g., make sure the grant is less than x + y), it means the aggregated data served to logical channels 2 to 5 will equal to y. However, since the corresponding sources 2 to 5 may not have predictable traffic arrival pattern and they are served in strict priority, there is nothing to guarantee:

· the aggregated data served by the UE to logical channels 2 and 3 will be less than z

· the aggregated data served by the UE to logical channels 4 and 5 will be less than w

That means, any data from LC2 and LC3 that are in excess of z will be transmitted over-the-air only to be discarded by the network due to the per-APN AMBR requirement. Similarly, any data from LC4 and LC5 in excess of w will be discarded in the network too.
This clearly creates inefficiency since those data will waste both radio resources and network resources to process and discard.

To meet the requirement in a more efficient manner, we propose to allow the UE to police the aggregated traffic to ensure per-APN AMBR is met over-the-air. It has the following benefits:

· minimize any data loss in the network since the excess data is no longer transmitted to the network to get discarded
· flow control between the source and the logical channel is possible
· much faster rate adaptation (as opposed to wait for the network to discard the non-conforming data to trigger TCP/IP flow control)

· it works even without application layer flow control (e.g., TCP/IP)

1.2. Complexity
In the current UL Logical Channel Prioritization procedures, the UE already keeps track of PBR’s for each logical channel, since each logical channel belongs to a logical channel group and the per-APN AMBR applies to a logical channel group, the UE only needs to keep track of one more counter (AMBR) per each logical channel group.
We do not see much extra complexity. In fact, the UL Logical Channel Prioritization procedures used to have MBR per logical channel, which needed even more counters. The MBR was removed due to the decision of GBR=MBR by SA2 and not because of complexity concern. So if MBR was agreed and supported before, per-APN AMBR can also be supported or considered now.
2. Conclusion
Based on the analysis in the previous section, it is propose that the UE enforces per-APN AMBR in the UL.
2.1. Proposal

Proposal 1: UE enforces per-APN AMBR in the UL.
3. Reference
[1] SA2-083141, “AMR per UE”, SA2#64 Jeuju, Korea
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