3GPP TSG-RAN2 Meeting #95bis
R2-166199
Kaohsiung, 10 - 14 October 2016
Title: 
DRB Management and QoS Control
Source: 
Huawei, HiSilicon
Agenda item:
9.2.1.2
Document for:
Approval
1   Introduction
In the last RAN2 #95 meeting, how the flow based QoS impact on RAN2 were discussed. The eNB should establish DRBs for the UE taking into account the QoS profiles and should map the packet of non-GBR flow to the DRB of an appropriate QoS based on User plane indication [1]. In this contribution, detailed DRB management procedure for QoS control will be discussed.
2   Background

Below are some interim agreements of SA2 on QoS framework [2], which are related to RAN:
1 Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply on the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet.
…
3a.
 A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. 
3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.
QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.
…
10.1. In the downlink the (R)AN binds QoS Flows onto access-specific  resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling. Packet filters are not used for binding of QoS Flows onto access-specific resources in (R)AN.

10.2. UE binds uplink packets onto access-specific resources based on information for binding uplink packets onto access-specific resources provided explicitly by the access network and/or based on QoS rules (explicitly signalled or implicitly derived via reflective QoS).

…
The names of interfaces defined in SA2 are not in line with the names of the corresponding interfaces defined in RAN. NG1 in SA2 equates to NAS in RAN. NG2 in SA2 equates to NG-C in RAN. And NG3 in SA2 equates to NG-U in RAN.
Flow Priority Indicator (FPI) defines priority per flow treatment at UP and AN functions. The packet delay budget and packet error rate are implicitly covered by the FPI [2].
NextGen QoS index (NQI) specifies characteristics for the packet forwarding treatment that a service data flow aggregate receives between the UE and the UP Anchor, in terms of the following performance characteristics:  Priority, Latency and Reliability [2].
3   Discussion
3.1   Default DRB

During the PDU Session establishment, a default QoS rule shall and pre-authorised QoS rules may be provided to UE and RAN. The default QoS rule may include the “match all” filter, and a session-AMBR. The pre-authorised QoS rules are a set of QoS levels (e.g. FPIs) with or without associated filters. The QoS rules can be provided to RAN during the session establishment through the NG-C signalling [2]. In order to transfer the UL packets with no QoS, or the UL packets with pre-authorised QoS, the default DRB can be setup during the PDU session establishment in RAN.  Furthermore, the default radio bearer can be used to serve non GBR flows without extra dedicated DRB establishment. 
Proposal 1: A default DRB should be established for each PDU session during PDU session establishment.

3.2   DRB management for GBR flow
A GBR flow’s QoS parameters may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, Packet delay budget, Packet error rate and so on [2]. These QoS parameters are determined by the 5G CN. The CN-CP determines the authorized QoS profile for GBR flow and distributes the QoS profile to CN-UP and RAN [3]. As discussed in [4], the mapping relationship between GBR flow and DRB should be one to one. Hence, when RAN receives the authorized QoS profile from CN-CP, it will setup a DRB for the GBR flow.
Proposal 2: RAN should initiate DRB setup procedure upon receiving CP signalling of a QoS profile for a new GBR flow.
3.3   DRB management for non-GBR flow

A non-GBR flow should have standardized QoS characteristics corresponding to PER, PDB, and Priority. RAN can map the flow to a DRB based on its QoS profile. As discussed in [4], multiple flows with the same or similar QoS can be mapped to one DRB. 
U-plane marking for QoS is carried in encapsulation header on NG-U, without any change to the E2E packet header. There are two options for the content of U-plane marking in the SA2 discussions. 
· Option1: Indicator for specific QoS profile, e.g. FPI or NQI. 
· Option2: Pointer to QoS profile signalled via C-plane, e.g. Flow id. 
Downlink:

RAN should prepare radio resources for the non-GBR flow, which may include the DRB establishment or DRB reconfiguration. RAN should then “bind” the non-GBR flow to the corresponding DRB. When a packet arrives at RAN, RAN should route the packet to the right DRB based on the U-plane marking and the corresponding flow binding relationship. It is still under SA2 discussion whether RAN receives QoS profile of a non-GBR flow through a packet’s UP marking or through CP signalling, or both, though.
Proposal 3: RAN should determine non-GBR flow to DRB binding upon receiving a QoS profile through CP or UP.
Uplink:
Case1: Flow with pre-authorized QoS
According to the SA2 interim agreements, the pre-authorized QoS rules will be distributed to UE and RAN during the session establishment procedure. For the packet with a pre-authorized QoS, UE can request flow binding information for UL packet transmission through RRC signalling. This may trigger RAN to setup a new DRB or reuse existing DRB. RAN should inform UE the flow binding information, which includes the DRB configurations and the binding relationship of flow and DRB. UE then can transmit the packets of the flow to the right DRB according to the flow binding information. RAN can perform the flow binding procedure for UL non-GBR flow without CN involvement, if no QoS re-authorization is needed.
Proposal 4: UE can request the flow binding information for the UL packets with pre-authorized QoS rules.
Proposal 5: For non-GBR flow with pre-authorized QoS rule, RAN can perform UL non-GBR flow binding procedure without CN involvement.

Case2: Flow with reflective QoS
In SA2, a reflective QoS mechanism is introduced for UL QoS. When a UE receives a DL packet for which reflective QoS should be applied, the UE can implicitly create a QoS rule for UL packet by reciprocity. QoS related signalling can be minimized by the reflective QoS mechanism. The indication whether reflective QoS is applied to a flow needs to be informed to UE. The indication of reflective QoS of a flow can be signalled to UE by CP signalling, e.g., together with the flow binding information in RRC message. UE should send the UL packets of a flow with reflective QoS to the same DRB where DL packet of the flow are received. It is possible that the flows with reflective QoS and flows with explicitly signalled packet filters are multiplexed on the same DRB.
Proposal 6: UE should send UL packets of the flow with reflective QoS to the same DRB where DL packets of the flow are received.
Case3: Packets without QoS rule
For the packet without pre-authorized QoS rules, UE can send the UL packets in default radio bearer to CN-UP, which will trigger a QoS authorization. The CN-CP will determine the authorized QoS profile and distribute the QoS profile to CN-UP and RAN. RAN then should initiate the flow binding procedure and inform UE the flow binding information by RRC signalling. UE will deliver the packet to the right DRB according to the received flow binding information. 
Proposal 7: UE can transmit the packets without QoS rule in default DRB to trigger QoS authorization, and RAN should initiate flow binding procedure for UL non-GBR flow upon receiving a QoS profile from CN.
4   Conclusion
Based on the discussions in this paper, we propose the following:
Proposal 1: A default DRB should be established for each PDU session during PDU session establishment.
Proposal 2: RAN should initiate DRB setup procedure upon receiving CP signalling of a QoS profile for a new GBR flow.
Proposal 3: RAN should determine non-GBR flow to DRB binding upon receiving a QoS profile through CP or UP.
Proposal 4: UE can request the flow binding information for the UL packets with pre-authorized QoS rules.
Proposal 5: For non-GBR flow with pre-authorized QoS rule, RAN can perform UL non-GBR flow binding procedure without CN involvement.
Proposal 6: UE should send UL packets of the flow with reflective QoS to the same DRB where DL packets of the flow are received.
Proposal 7: UE can transmit the packets without QoS rule in default DRB to trigger QoS authorization, and RAN should initiate flow binding procedure for UL non-GBR flow upon receiving a QoS profile from CN.
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