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1   Introduction
During last RAN3 meeting, UL AMBR was discussed, a further tentative way forward was treated without final conclusion [1], this paper tried to have further discussions based on this way forward, and CR for EN-DC operations and text proposals for SA operation were proposed.  
2   Background

During past RAN3 meetings, a tentative way forward was discussed, whose main suggestions are listed as the following:

· The UE UL AMBR can be split into portions assigned to MN and SN

· At the gNB, portions of UL AMBR are assigned by the gNB-CU to gNB-DU(s)

· Portions of UL AMBR thresholds can be soft (i.e. can be breached) or hard (i.e. cannot be breached)

· Enforcement of UE UL AMBR for EN-DC and MR-DC occurs at MAC

· If a breach of UL AMBR portion occurs and if the threshold is soft, the node hosting MAC reports the breach to MN (via the gNB-CU in case of corresponding gNB-DU) together with throughput information (details are FFS)

· The MN responds with a command (eventually passed to gNB-DU via gNB-CU) to either enforce the current limit or to configure a new limit (details are FFS)

· The request/response mechanism above is supported over the F1-C and X2-C interfaces (support over Xn?)

· Extension of the above mechanism to enable the problem of balancing of the DL AMBR limit between MN- and SN-terminated bearers is also possible by adding DL AMBR breech report to the X2 signalling (details are FFS).
It seems that the first four bullets reflected the common understanding, but the rest four bullets are still questionable. The rest of this paper ties to have further analysis focusing on the four bullets with FFS.
3   Discussion

· Control of data rate and Detection/report of data rate breach 

Based on the first four bullets, one on hand, it should be the common understanding that the UL AMBR should be enforced by the MAC entity; on the other hand, since scheduling entity in gNB-DU should have some local flexibilities, thus up limit data rate could be breached, either above or below. However, since the PDCP entity could detect the throughput, including both UL and DL, if UL up limit data rate is breached, it will finally affect the UL throughput which could be detected by PDCP entity, i.e. there is no need for the gNB-DU to report the breach. 
Observation 1: For disaggregated architecture, MAC entity enforces the UL AMBR, while the PDCP entity is able to detect if the UL AMBR is breached or not.
Based on observation above, we could have a further observation that there is no need for the gNB-DU to report breach info or UL throughput info, since gNB-CU could get such info by itself.
Observation 1bis: There is no need for the gNB-DU to report UL AMBR breach info or UL data throughput info.

· Breach info/throughput info transmitted over X2Xn?

The further question is whether such info should be transferred over X2/Xn, this question is related with the dual connectivity options. For EN-DC operation, if all the bearers are split in MeNB side, i.e. to take a 3C like option, the MeNB is the entity hosting PDCP, so the MeNB should be aware of the data rate breach/throughput info of each bearer, there should be no need to transmit such info from SgNB to MeNB; While for a  1A-like option, there would be a case that there exist both MeNB terminated and SgNB terminated bearers, i.e. PDCP entity of both MN and SN will play role; however, since it is MN who assigned a AMBR portion to SN, if there is any breach info in SN side, SN should inform MN so that MN may re-assign an updated portion value to SN. Similar logic should also apply to the NG-RAN case, and for both DL and UL AMBR respectively as well. 
Note that in TR 36.875, there was many discussions on the UE-AMBR coordination over X2. For solution 2, the SN may provide assistance information e.g., the instantaneous averaged arriving bitrate to the MN. The breach/throughput information can be provided and regarded as part of the assistance information. 
Observation 2: For both EN-DC and NG-RAN operation, for a 1A-like DC option, PDCP entity of both MN and SN will play role, i.e. detect breach info/throughput info for both DL and UL.

Based on observation 2, as pointed that it is MN who is in charge of AMBR portion assignment between and MN and SN, we think that SN should report breach info, for the throughput info, if reported to MN, it should be helpful for the MN to re-assign a more precise portion.
Proposal 1. It is proposed to transfer DL and UL breach info/throughput info from SN to MN, for both EN-DC and NG-RAN operation.
Based on proposed 1, we think that DL and UL breach info/throughput info from SN to MN should be introduced over both X2 and Xn, the possible message could be as follows. 
· SENB MODIFICATION REQUIRED. The SN may send the breach information/throughput information to the MN, then MN may respond the new values. 
· New class 2 message. The SN may send the information via a new class 2 message. After that, the MN sends the MN-initiated SN modification procedure. 
Between the above two comparisons, the SN initiated SN modification procedure could be used. 
Proposal 1 bis: The SN initiated SN modification procedure could be used for SN to signal the DL/UL breach information or throughput information, and for MN to signal back the updated UE-AMBR. 
As already discussed and proposed in [2], UL AMBR info should be transferred over F1 for both SA and EN-DC operation.
Proposal 2. It is proposed the gNB-CU provides UL UE Aggregate Maximum Bit Rate to the gNB-DU for both NG-RAN operation and EN-DC operation.
Currently, UE context setup message and UE context modification message could be used to include AMBR info, since the two messages are used to establish DRB in gNB-DU side; for UE context modification, the main use case here is to add SgNB when the service is already ongoing, here we should note that the concrete value of AMBR allocated to gNB-DU may not be the same as the one received from core network, since for EN-DC or NR-NR DC operation, there will be two node involved, the detailed value calculation is up to network implementation.
Proposal 2bis. It is proposed to include UL UE Aggregate Maximum Bit Rate IE into both F1AP message: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST for both EN-DC and NG-RAN operation. 

Corresponding stage 2&3 CRs could be referred to [3] [4] [5] [6] & [7].
4   Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: For disaggregated architecture, MAC entity enforces the UL AMBR, while the PDCP entity is able to detect if the UL AMBR is breached or not.
Observation 2: For both EN-DC and NG-RAN operation, for a 1A-like DC option, PDCP entity of both MN and SN will play role, i.e. detect breach info/throughput info for both DL and UL.
Proposal 1:
It is proposed to transfer DL and UL breach info/throughput info from SN to MN, for both EN-DC and NG-RAN operation.
Proposal 1bis:
The SN initiated SN modification procedure could be used for SN to signal the DL/UL breach information or throughput information, and for MN to signal back the updated UE-AMBR..

Proposal 2:
It is proposed the gNB-CU provide UL UE Aggregate Maximum Bit Rate to the gNB-DU for both NG-RAN operation and EN-DC operation.
Proposal 2bis: It is proposed to include UL UE Aggregate Maximum Bit Rate IE into both F1AP message: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST for both EN-DC and NG-RAN operation.
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