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1. Introduction
For RAN agnostic architecture designing and E2E QoS management in the NextGen, a Flow based QoS framework is introduced in the last SA2#113AH meeting [1][2]. Generally, per-Flow QoS control and enforcement will be performed in the Core Network (CN) instead of per-bearer QoS control and enforcement. Correspondingly, CN transfers per-Flow QoS information to the Access Network (AN) and it’s up to RAN groups to define QoS framework in AN (Note: For the Flow based QoS framework in CN, it can not be excluded that there may be some kind of flow aggregation during the CN’s flow level QoS control, enforcement and in the per-Flow QoS information generation).

In this contribution, the Flow based QoS framework in SA2 will be briefly introduced and then how to perform QoS control in AN, that is whether to control QoS per-Flow or per-RB, will be discussed.
2. Flow based QoS framework in SA2
As is known, an EPS bearer is the level of granularity for bearer level QoS control in LTE. CN can aggregate traffic flows onto the same EPS bearer and all traffic flows mapped to the same EPS bearer receive the same bearer level packet forwarding treatment. CN assigns the bearer level QoS parameter to AN and AN establishes/modifies/releases RBs (Radio Bearer) and performs RB level QoS control on the air interface correspondingly. The EPS bearer level QoS architecture in LTE is illustrated in Fig. 1.
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Fig. 1 EPS bearer level QoS architecture in LTE
One of the key requirement of the NextGen system is to achieve the functional decoupling of CN and AN domains, So as a key characteristic, SA2 has reached an agreement that the following principles should be fulfilled when designing the QoS framework in the NextGen[1] :
-
Solution for QoS framework should allow ease of reuse of Next Generation core for various access technologies (i.e. 3GPP access, non-3GPP access).
-
Solution for QoS framework should allow independent evolution of core and access technologies (i.e. 3GPP access, non-3GPP access).
-
Solution for QoS framework within NextGen core network is not access specific.
-
Solution for QoS framework enables optimal service level quality as per application needs, optimizing network capacity utilization.
And based on the above principles, a Flow based QoS framework is agreed in SA2#113AH[1][2]. Instead of the EPS bearer level QoS control and enforcement, in this Flow based QoS framework, the CN of the next generation will perform flow level QoS control and enforcement. And, CN will transfer the per-Flow QoS information to AN and whether the QoS control in AN will be performed per-Flow as in CN or still keeps the RB concept is left to us RAN groups. Considering the two different options in AN, Fig. 2 & Fig. 3 illustrae the possible Flow-based QoS architecture in the NextGen.
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Fig. 2 Possible Flow-based QoS architecture in NR (a)
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Fig. 3 Possible Flow-based QoS architecture in NR (b)
3. Discussion
In the traditional 3GPP defined bearer level QoS framework, taking LTE as an example, the bearer in CN and RB in RAN are of one to one mapping. The CN decides whether to establish a new bearer or not according to application request or UE request. What RAN can do is just accepting or rejecting the requested bearer from CN and setting up the corresponding RB if the requested bearer is accepted. 
Fig. 4 illustrates the RB-based QoS process in LTE RAN. Each RB (i.e. DRB and SRB, except for SRB0) is associated with one PDCP entity, one RLC entity (e.g. uni-directional) and one logical channel (LCH). And the parameters of the RB associated PDCP entity/RLC entity/logical channel (e.g. priority, PBR, BSD, discard timer) will be configured considering the received one to one mapped bearer level QoS parameter from the CN. Take the uplink transmission for instance; NAS layer will map the received flow packets to the corresponding RB’s PDCP entity. And as we know, In the traditional 3GPP defined RAN(e.g LTE) is a schedule-based system. When receiving a scheduling from the lower layer, the MAC layer in UE will perform logical channel priority processing for all the established logical channels and may multiplex data from different LCHs in a same MAC PDU (same operation in the eNB for downlink transmission). 
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Fig. 4 RB-based QoS process in LTE RAN
Schedule-based system has been appoved to be considerably advantageous and efficient comparing with non-schedule-based system. If the NextGen RAN keeps the schedule-based design, no matter how the QoS control is performed, the priority handling between different logical channels or upper layer datas for a scheduling opportunity shoud be considered anyway. If a new mechanism other than de RB-based QoS process for per-Flow based QoS management is aimed, a new priority handling mechanism, multiplexing mechanism and maybe a new RAN protocol architecture shall be designed correspondingly, which will have a significant impact on the L2/L3 protocol design and may even influence other non-QoS procedures.
As we know, for the schedule-based system, the scheduler will schedule considering the overall radio resource usage, radio link quality etc.Thus it’s not often the case that datas from one single flow can always fit into a transmitting opportunity. Multiplexing datas from different flow should be performed unavoidably. That is to say, flow will be aggregated anyhow during the actural transmission even though a per-flow QoS information control mechanism is introduced.
Based on the analysis above,  we propose that:
Proposal 1: The RB-like concept in RAN is kept for the QoS control in the NextGen, such as a NR-bearer.
If the NR-bearer is taken in RAN, considering some kind of new radio interface, new protocol structure and architeture may be designed in the NR, the detail function or associated protocol structure of the NR-bearer can be quite different from the exsiting RB. For the sake of supporting the per-Flow QoS control and enforcement in the CN, at least the following impacts/functions should be resolved/supported when considering the NR-bearer：
Table. 1
	Impact/Function
	Description
	Comparison with LTE

	Impact/Function 1
	NR-bearer management and flow to NR-bearer binding:

RAN (e.g. eNB) decides whether to establish a new NR-bearer or reuse/modify existing NR-bearer according to the received per-flow QoS information, the radio resouce usage and radio link condition etc. , performs the flow to RB binding and informs UE the binding result (at least for the uplink).
	EPS bearer management and  flow to EPS bearer binding:

CN (e.g. P-GW) decides whether to establish a new EPS bearer or reuse/modify existing EPS bearer according to the application request or UE request, performs the flow to EPS bearer binding and informs UE the binding result (uplink).

	Impact/Function 2
	Flow to NR-bearer mapping:

DL: operation in the RAN (e.g. eNB), RAN maps received downlink flow packet to the binded NR-bearer;
UL: operation in UE, UE maps received uplink flow packet to the binded NR-bearer according to the binding information received from eNB
	Flow to EPS bearer mapping:

DL: operation in the CN (e.g. P-GW), CN maps received downlink flow packet to the binded EPS bearer;

UL: operation in UE, UE maps received uplink flow packet to the binded EPS bearer according to the binding information received from CN

	Impact/Function 3
	Routing/Mapping:

DL: operation in UE, UE routes the received downlink flow packet to the associated session/PDN connection
UL: operation in the RAN (e.g. eNB), eNB routes received uplink flow packet to the associated session/PDN connection
	Routing/Mapping:

DL: operation in UE, UE routes the received downlink flow packet to the associated session/PDN connection

UL: operation in the CN (e.g. P-GW), CN routes received uplink flow packet to the associated session/PDN connection


Proposal 2: If the NR-bearer is taken in RAN, the detail function or associated protocol structure of the NR-bearer may be quite different from the existing RB. To support the per-Flow QoS control and enforcement in the CN, at least the impacts/functions listed in Table.1 should be resolved/supported in RAN.
4. Proposal
Proposal 1: The RB-like concept in RAN is kept for the QoS control in the NextGen, such as a NR-bearer.
Proposal 2: If the NR-bearer is taken in RAN, the detail function or associated protocol structure of the NR-bearer may be quite different from the existing RB. To support the per-Flow QoS control and enforcement in the CN, at least the impacts/functions listed in Table.1 should be resolved/supported in RAN.
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