
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #93bis	R2-162898
Dubrovnik, Croatia, 11th – 15th April 2016	

Agenda Item	: 9.4.1 (FS_NR_newRAT)
Source	: LG Electronics Inc.
Title	: QoS framework in 5G New RAT
Document for	: Discussion and Decision
1.	Introduction
A Study Item on New Radio Access Technology [RP-160671] has started having objective of developing a 5G new radio (NR) access technology for, e.g., enhanced Mobile BroadBand (eMBB), massive Machine Type Communications (mMTC), and Ultra-Reliable and Low Latency Communications (URLLC). 
In this contribution, we discuss a possible QoS handling enhancement in terms of QoS granularity for 5G New RAT (NR). 

2.	Discussion
In LTE, bearer concept has been used for QoS provisioning. Having bearer concept, it is beneficial in terms of signaling overhead and complexity from the UE point of view. In addition, bearer concept allows network to manage radio resources and data transmission quite easily with well-defined bearer management mechanisms. As bearer concept has already been implemented/used stably, we think it would be good to keep using bearer concept also in 5G NR for QoS provisioning.
Proposal 1: In 5G NR, bearer concept is maintained. 
Note that Proposal 1 shouldn’t restrict any enhancement of L2 architecture of a bearer that would be required to support the usage/deployment scenarios in 5G NR.

In LTE, QoS is standardized in terms of Resource Type, Priority, packet delay budget, and packet error loss rate [TS23.203] and handled per bearer. A standardized QoS framework has a point from user experience point of view – that is, the UE can be served with a similar level of user experience regardless of the eNB to which the UE is connected. 
In 5G NR, for the sake of consistent user experience, reuse of the QoS framework standardized in LTE could be a good starting point. With this assumption, we would like to discuss further what other aspects need to be considered in the QoS framework for 5G NR.

2.2 QoS handling within one RB
In SA [TR23.799], per-flow QoS framework is under discussion. 
“Solution for QoS framework should identify proper QoS granularities (e.g. per-UE, per-flow) and QoS parameters (e.g. maximum bit rate, guaranteed bit rate, priority level)”. 
Accordingly, in RAN, the QoS framework for 5G NR may also need to be enhanced in a way to support a finer QoS handling, e.g., flow-based QoS control.
One way to support flow-based QoS control is to define a radio bearer per flow. For this, EPS bearer may need to be defined per flow, which would have an impact on SA as well as RAN. 
Alternatively, RAN can consider a mechanism to prioritize/control transmission opportunity per flow without changing the current radio bearer/flow concept, i.e., there would be multiple flows within one radio bearer. 
QoS handling per flow within one radio bearer is currently not supported as per the QoS framework in LTE, whereas PDCP may be able to identify different flows by looking into IP packets, e.g., in ROHC protocol. Therefore, a flow-level QoS framework in 5G NR may be feasible, and hence, it can be considered from RAN perspective. 
Proposal 2: For 5G NR, RAN2 is kindly asked to consider a flow-based QoS control within one radio bearer.

2.2 QoS handling between RBs
From the specification point of view, different RBs having the same QCI can be established for the same/different type of services. 
In LTE, however, a bearer is mapped to one QoS Class Identifier (QCI), i.e., a standardized characteristics of the bearer. As each radio bearer is to be treated based on its QCI, theoretically, the radio bearers having the same QCI are expected to be treated with the same level. In addition, the radio bearer with lower priority would always be deprioritized than other radio bearers with higher priority. 
In other words, QCI in LTE only concerns the characteristics of service type, hence, it may not reflect scheduling policy, service itself, or congestion situation which can be changed from time to time. We think this would restrict network scheduling and see some motivation for enhancement. 
· For example, assuming that different radio bearers with QCI 7 are established; one for voice and the other one for interactive gaming, it wouldn’t be possible to prioritize voice over gaming.
· For example, assuming that a radio bearer #1 with QCI 4 (Priority Level 5) and a radio bearer #2 with QCI 7 (Priority Level 7) are established, where the Packet Delay Budget of QCI 7 is shorter than that of QCI 4. In principle, a radio bearer with QCI 4 always has higher priority, however, there may be a case that the radio bearer #2 needs to be prioritized over the radio bearer #1 for a short time period by considering the Delay Budget. 
In LTE, UL grant is shared by all logical channels based on its logical channel priority. Once the logical channel priority is configured, it is not expected to change. Given that prioritization of a specific radio bearer may be needed for a short time period, changing the logical channel priority for this purpose wouldn’t be so necessary. Alternatively, it can be considered to provide UL grant for a specific radio bearer so that the transmission opportunity is dedicated to the specific radio bearer. This would facilitate flexible scheduling while the impact is limited to UL grant design and LCP procedure. 
Proposal 3: For 5G NR, RAN2 is kindly asked to consider an additional QoS control mechanism by introducing an UL grant that can schedule a specific radio bearer regardless of its QCI.


3.	Conclusion
In this contribution, we discussed a possible enhancement for QoS framework in 5G NR, and proposed:
Proposal 1: In 5G NR, bearer concept is maintained. 
Proposal 2: For 5G NR, RAN2 is kindly asked to consider a flow-based QoS control within one radio bearer.
Proposal 3: For 5G NR, RAN2 is kindly asked to consider an additional QoS control mechanism by introducing an UL grant that can schedule a specific radio bearer regardless of its QCI.
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