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1
Introduction

In RAN2 #105 meeting, the QoS issues of late drop were discussed based on the report [1] of E-mail discussion [104#67] and the following agreements were achieved:

=>
RAN2 understand that the bearer type selection for PDU sessions hosted by the SN is decided by the SN based on information provided by the MN.

From RAN3’s perspective, the current TS 38.423 does not support the SN to make the decision on the bearer type for the SN terminated QoS flows. 
In this contribution, we would like to discuss how to support the bearer type determination by the SN and some related proposals will be provided.
2
Discussion 
According to RAN2’s agreement, the PDCP anchor is determined by the MN, i.e., the MN makes the decision on whether the QoS flow should be hosted by MN or SN. While the bearer type of the SN hosted QoS flow is determined by the SN. If there is no restriction, the SN can make the decision on the bearer type. Then some conflict may happen. For example, from the perspective of MN, it want to offload the QoS flows to SN completely, i.e., the MN prefers the QoS flows to be configured as the SN terminated SCG bearer. However, without any information, the SN may decide to configure them as the SN terminated split bearer based on its own implementation even if the SN is capable to undertake more load. In such case, it seems the MN has no choice but to accept the SN’s decision, which is also not the best configuration.
Based on this assumption, we think it is beneficial to ask the MN to provide some assistance information to SN in order to make a better choice on the bearer type for SN terminated bearers/QoS flows.

Proposal 1: Assistance information from MN to SN is needed to help the SN to make a better choice on the bearer type.
For now, we have introduced an Offered GBR QoS Flow Information IE for the SN terminated GBR QoS flow. Originally, this IE is designed for the SN terminated split bearer to help the SN to control the downlink data offloaded to MN. Here, we think this IE can be reused as an input to SN to determine the bearer type of the GBR QoS flow.
As some companies commented in the RAN2 E-mail discussion, if the Offered GBR QoS Flow Information IE is included for a GBR QoS flow, it can be understand as that the MN is able to provide MCG resource for this GBR QoS flow and then it is up to SN whether to configure this GBR QoS flow with MCG resource, i.e., for this GRB QoS flow, any bearer types are allowed.
However, if the Offered GBR QoS Flow Information IE is not included for a GBR QoS flow, it should be understand as that the MN is not able to provide any MCG resource for this GBR QoS flow. Then the SN should not configure this GRB QoS flow with MCG resource, i.e., only SCG bearer is allowed.

Proposal 2: Only if the Offered GBR QoS Flow Information IE is included for a GBR QoS flow, the SN should be able to consider configuring this GRB QoS flow with MCG resource.

For non-GBR QoS flow, the NG-RAN node performs QoS management based on the AMBR informations, including the UE AMBR and PDU session AMBR. Similar to the handling for GBR QoS flows, it is necessary for SN to know what the MN can offer for the non-GBR QoS flows. With the QoS information of what the MN is able to offer for non-GBR QoS flows, the SN can make a better decision on the bearer type selection.
Therefore, we propose to introduce two new IEs, i.e., Offered UE AMBR and Offered PDU Session AMBR for the SN terminated QoS flows from MN to SN:

· Offered UE AMBR: This IE contains M-Node offered QoS information for non-GBR QoS flows of the UE.
· Offered PDU Session AMBR: This IE contains M-Node offered QoS information for non-GBR QoS flows of the PDU session.
Considering the Offered UE AMBR IE restricts the bite rate of all the QoS flows of the UE, while the Offered PDU Session AMBR IE restricts the bit rate of the non-GBR QoS flows of the associated PDU session, we think both are useful and they can work together.
Proposal 3: Introduce the Offered UE AMBR IE and Offered PDU Session AMBR IE as assistance information from MN to SN so that the SN is able to make a better decision on the bearer type.

If Proposal 3 is agreed, then we need to clarify the meaning of the possible combinations of Offered UE AMBR IE and Offered PDU Session AMBR IE:

Case1: There are both Offered UE AMBR IE and Offered PDU Session AMBR IE.
Case2: There is neither Offered UE AMBR IE nor Offered PDU Session AMBR IE.
Case3: There is Offered UE AMBR IE, but no Offered PDU Session AMBR IE.
Case4: There is Offered PDU Session AMBR IE, but no Offered UE AMBR IE.
In Case1, SN receives both the Offered UE AMBR IE and Offered PDU Session AMBR IE. It means the MN is able to offer some support for the non-GBR QoS flow, then the SN is allowed to select the MCG resource related bearer types, i.e., MCG bearer and split bearer. Anyway, the final decision is up to SN. Yet it should be restricted that the offloaded bit rate for each PDU session should not exceed the Offered PDU Session AMBR and the offloaded bit rate for all PDU sessions of the UE should not exceed the Offered UE AMBR.
Proposal 4: If both the Offered UE AMBR IE and the Offered PDU Session AMBR IE are received, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows, as long as the total bit rate offloaded to MN for a PDU session does not exceed the associated Offered PDU Session AMBR and the total bit rate offloaded to MN for the UE does not exceed the Offered UE AMBR.
In Case2, SN does not receive any MN offered QoS information for the non-GBR QoS flow. It means that the MN is not able to support any data transmission of the offloaded non-GRB QoS flows, or does not expect to receive data from SN. Therefore, the SN should not select the bearer type requesting MCG resource for all the non-GBR QoS flows. In other words, in this case, the SN is only allowed to configure the non-GBR QoS flows with SCG bearers. Otherwise, the SN should reject these non-GRB QoS flows.
Proposal 5: If neither the Offered UE AMBR IE nor the Offered PDU Session AMBR IE is received, the SN should not consider configuring any non-GBR QoS flow as MCG resource related bearer type, i.e., SN is only allowed to configure the non-GBR QoS flows as SCG bearer.
In Case3, SN receives the Offered UE AMBR IE, but no Offered PDU Session AMBR IE. It means MN is able to offer some support for non-GBR QoS flows, but not restricted to any dedicate PDU Session. Therefore, the SN is allowed to configure at least some non-GBR QoS flows, no matter which PDU session they belong to, as MCG bearer or split bearer. And the total bit rate offloaded to MN should not exceed the Offered UE AMBR.

Proposal 6: If only the Offered UE AMBR IE is received, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows of any PDU session as long as the total bit rate offloaded to MN does not exceed the Offered UE AMBR.

In Case4, SN receives Offered PDU Session AMBR IE, but no Offered UE AMBR IE. It means MN is able to offer some support for non-GBR QoS flows of particular PDU session. The SN is able to configure at least some non-GBR QoS flow of the associated PDU sessions with bearer types requesting MCG resource, i.e., MCG bearer or split bearer.
Proposal 7: If only the Offered PDU Session AMBR IE is received for particular PDU session, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows of the associated PDU session as long as the offloaded bit rate to MN does not exceed the Offered PDU Session AMBR.
Then the problem is whether the specific bearer type information should be exchanged between MN and SN. In fact, for split bearer and the bearer whose PDCP entity and RLC entity are located in different nodes, the GTP-U tunnel information will be exchanged. Based on this, the peer node is able to know whether itself should provide the peer GTP-U tunnel information and generate cell group configuration for the DRB. In addition, the UL configuration can be used to indicate whether it is a split bearer implicitly. Therefore, it means with the existing design, the MN and SN are able to know the bearer type exactly and it seems no longer necessary to inform the bearer type explicitly to each other.
Proposal 8: There is no need to exchange explicit bearer type indication between MN and SN.

3
Conclusion

In this contribution, the bearer type determination by SN was discussed, and the following proposals were provided.
Proposal 1: Assistance information from MN to SN is needed to help the SN to make a better choice on the bearer type.

Proposal 2: Only if the Offered GBR QoS Flow Information IE is included for a GBR QoS flow, the SN should be able to consider configuring this GRB QoS flow with MCG resource.

Proposal 3: Introduce the Offered UE AMBR IE and Offered PDU Session AMBR IE as assistance information from MN to SN so that the SN is able to make a better decision on the bearer type.

Proposal 4: If both the Offered UE AMBR IE and the Offered PDU Session AMBR IE are received, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows, as long as the total bit rate offloaded to MN for a PDU session does not exceed the associated Offered PDU Session AMBR and the total bit rate offloaded to MN for the UE does not exceed the Offered UE AMBR.

Proposal 5: If neither the Offered UE AMBR IE nor the Offered PDU Session AMBR IE is received, the SN should not consider configuring any non-GBR QoS flow as MCG resource related bearer type, i.e., SN is only allowed to configure the non-GBR QoS flows as SCG bearer.

Proposal 6: If only the Offered UE AMBR IE is received, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows of any PDU session as long as the total bit rate offloaded to MN does not exceed the Offered UE AMBR.

Proposal 7: If only the Offered PDU Session AMBR IE is received for particular PDU session, the SN is allowed to consider the bearer type requesting MCG resource for the non-GBR QoS flows of the associated PDU session as long as the offloaded bit rate to MN does not exceed the Offered PDU Session AMBR.

Proposal 8: There is no need to exchange explicit bearer type indication between MN and SN.

The corresponding CR stage-2 and stage-3 are in [2][3].
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