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1
Introduction
In RAN3#98, TPs for TS37.340 on AMBR [1] and corresponding stage 3 BL CR for X2 [2] were agreed. However, the applicability on AMBR for F1 has not discussed yet nevertheless it would be also used for NSA. In this contribution, how to address this issue is discussed.
2
Discussion
TS36.300 currently defines as follows.
----------------------Start of Quotation from [3]------------------
11
Scheduling and Rate Control

In order to utilise the SCH resources efficiently, a scheduling function is used in MAC. In this subclause, an overview of the scheduler is given in terms of scheduler operation, signalling of scheduler decisions, and measurements to support scheduler operation.
---Omitted---

11.4
Rate Control of GBR, MBR and UE-AMBR

11.4.1
Downlink

The eNB guarantees the downlink GBR associated with a GBR bearer, enforces the downlink MBR associated with a GBR bearer and enforces 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). 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.

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 UE-AMBR plus the sum of MBRs is not exceeded.

NOTE3:
Provided the higher layers are responsive to congestion indications, the eNB can enforce the MBR of an uplink radio bearer by triggering congestion indications towards higher layers and by shaping the data rate towards the S1 interface.

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

11.4.3
UE-AMBR for Dual Connectivity
In DC, the MeNB ensures that the UE-AMBR is not exceeded by:

1)
limiting the resources it allocates to the UE in MCG; and

2)
indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded.

For split bearers the SeNB ignores the indicated downlink UE-AMBR. If the SeNB is not configured to serve the uplink for split bearers, the SeNB ignores the indicated uplink UE-AMBR.
----------------------End of Quotation from [3]------------------

Observation 1: AMBR is basically performed at MAC layer, which is located in gNB-DU on CU-DU  architecture. 

On the other hand, following was agreed in [2].

----------------------Start of Quotation from [2]------------------
-
The MN decides the split of DL UE AMBR limits and UL UE AMBR limits among the MN and the SN respectively, and indicates DL UE AMBR limits and UL UE AMBR limits to be respected by the SN.

-
The node that hosts the PDCP entity enforces the respective DL UE AMBR limits.

----------------------End of Quotation from [2]------------------

Observation 2: On EN-DC,  DL AMBR is  performed at PDCP layer, which is located in gNB-CU on CU-DU  architecture and  UL AMBR is  performed at MAC layer, which is located in gNB-DU on CU-DU architecture. 

Based on above, following can be considered.

On UL AMBR, it is clear that gNB-DU should enforce it; if gNB-CU has, it may consume radio resource unnecessarily as some data may be discarded at gNB-CU. And , it alignes with EN-DC.
Observation 3: On CU-DU architecture,  UL AMBR should be  performed at gNB-DU. 
On DL AMBR, there isn’t such cons either the enforcement is done by gNB-CU or gNB-DU; if gNB-DU enforces, the flow control avoids the overflow of buffer.  As mentioned above, gNB-CU has DL AMBR function anyway if the CU supports EN-DC. To avoid duplicating function between gNB-CU and gNB-DU, it would be beneficial that only gNB-CU has DL AMBR function.
Observation 4: On CU-DU architecture,  DL AMBR should be  performed at gNB-CU.
Thus,  gNB-CU needs to indicate only UL AMBR to gNB-DU.  On EN-DC, gNB-CU just transfers the UL AMBR limits indicated by MeNB to gNB-DU. On multi-conencctivity where multiple DU is used for a bearer, the gNB-CU decides the split of UL UE AMBR limits among the gNB-DUs respectively, and indicates UL UE AMBR limits to be respected by the gNB-DU.
Observation 5:  gNB-CU needs to indicate only UL AMBR to gNB-DU..
However, current F1 specification doesn’t specify any IEs for AMBR. Thus, to perform AMBR, the corresponding IEs needs to be specified.
Proposal: RAN3 to add IE for UL AMBR.
3
Summary

In this contribution, how to address applicability on AMBR for F1 was s discussed. Following observations and proposals was obtained.

Observation 1: AMBR is basically performed at MAC layer, which is located in gNB-DU on CU-DU  architecture. 

Observation 2: On EN-DC,  DL AMBR is  performed at PDCP layer, which is located in gNB-CU on CU-DU  architecture and  UL AMBR is  performed at MAC layer, which is located in gNB-DU on CU-DU architecture. 

Observation 3: On CU-DU architecture,  UL AMBR should be  performed at gNB-DU. 
Observation 4: On CU-DU architecture,  DL AMBR should be  performed at gNB-CU.
Observation 5:  gNB-CU needs to indicate only UL AMBR to gNB-DU..
Proposal: RAN3 to add IE for UL AMBR.
Corresponding CR of TS38.473 is available in [4].
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