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1 Introduction 

The question of where the APN-AMBR enforcement should take place (i.e. in which UE layer) has already raised some discussion in the recent meetings. 

In this document we summarize some implications of doing the APN-AMBR enforcement in the UE AS. 

2 Discussion 
Context
· Initially, an LS from SA2 ([1]) introduced the concept of APN-AMBR to RAN2, which is different from UE-AMBR. The APN-AMBR is signaled to the UE via NAS in order to allow the UE to enforce it prior to the radio bearer mapping in the UL. The UL APN-AMBR is also signaled to and enforced by the PDN-GW to enable the CN to verify the UL APN-AMBR is correctly adhered to. 
· While discussing [1], RAN2 could not decide whether the APN-AMBR enforcement (on the UE side) should be done in the AS or not. The sentence “prior to the radio bearer mapping” in [1] was a bit confusing. So RAN2 decided to ask SA2 some clarifications in [2]. 
· Some contributions ([3]) explaining how the APN-AMBR enforcement could be concretely implemented in the AS (i.e. as part of the UL logical channel prioritization of MAC) were submitted to RAN2 but not treated in absence of clear SA2 directions. 
· SA2 lastly replied that the question of which layer in the UE should take care of the APN-AMBR enforcement is out of their scope. 
From the history above, it’s clear that it is up to RAN2 to decide where to specify the APN-AMBR enforcement, and that there is no logical reason (from system requirements viewpoint) to support one option or the other. 

Identified Issues
Below we list a number of aspects that have to be kept in mind when making the decision. We have split the issues into 2 groups: Configuration issues and Algorithm issues. 
Configuration issues

1. The APN-AMBR is signalled to the UE via NAS, so if the enforcement takes place in the AS, it is necessary to specify an internal NAS/AS parameter exchange, which does not exist currently. 

2. If the enforcement takes place in the AS, the specification thereof would be very similar to the PBR enforcement (or at least would impact the same procedure). So it could be expected that the parameter(s) needed for the APN-AMBR enforcement are configured by RRC, as the PBR is. Note that in any case, the name of the involved parameter(s) and their definition(s) should not refer to the concept of “APN” since this concept in not known to MAC. 
But then comes the question of which parameters are needed. We think quite a few parameters need to be configured (at least more parameters than assumed in [3]): 

a. MAC should be aware of the APN group, i.e. which LCH belongs to which APN group (but no mention of “APN”)

b. In each group, MAC should know the nature of each LCH, i.e. GBR bearer or Non-GBR bearer. This is because the APN-AMBR enforcement should apply only to Non-GBR bearers (see 23.401 v 8.2.0 section 4.7.3). 

c. MAC could also benefit to be configured with an averaging parameter. Since it was decided to average the PBR and to specify this averaging through a token bucket mechanism, the same reasoning should apply for the APN-AMBR. This raises further question listed below.  
Algorithm issues

3. The proposal in [3] suggests that the UL logical prioritization of MAC could just include a simple sentence specifying that the PBR should be enforced for each LCH while not exceeding the APN-AMBR of the LCH group the LCH belongs to. However this proposal was made before the agreement on the PBR averaging specification based on the token bucket model. It is not really obvious how the introduction of the APN-AMBR should now interact with the PBR token bucket mechanisms. We foresee the following questions: 

a. Since the PBR is averaged (through the token bucket), should the APN-AMBR be averaged as well? The proposal in [3] seems to implement an instantaneous peak limiting. Is this the intention? If not, then do we have to specify another token bucket mechanism for the APN-AMBR? 
b. In [3], the APN-AMBR is mentioned in the “first loop” ensuring the PRB enforcement. This is probably useless since anyway the APN-AMBR is expected to be higher than the sum of the PBR’s of the APN LCH group. So probably the APN-AMBR enforcement should take place in the “second loop”, i.e. while the remaining resource is served. 
Considering all the items above to be solved, another option could be to enforce the APN-AMBR above the AS. But it must also be recognized that it is not clear how this could take place in practice. The initial statement of SA2 “prior to the RB mapping” seemed to give an indication that the NAS would forward the APN-AMBR to the application, which would be responsible to take care of it. But how this scheme would work is not obvious at all. 

3 Conclusion
In this document we don’t express a strong preference about which layer the APN-AMBR should be enforced in. Should this enforcement happen in the AS, a few important implications have to be kept in mind and are listed in this document. Also, in this case, we prefer an RRC signalling of the needed parameters instead of specifying a UE NAS-AS internal interface.
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