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1 Introduction

RAN2#95 discussed QoS and made the following agreement [1]:

Agreements

1
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS. 

RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.

FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.
2
Functionality is required to differentiate flows from different PDN-connections over the radio interface (e.g. by using separate DRBs or by an explicit indication in a header)

3
For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.

FFS how the DRB is established in the first packet is an UL packet.

FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
.

In this contribution we discuss some of the FFSs.

2 Discussion
One open issue from last meeting is whether there is a requirement for every different QoS indication to be mapped to a different DRB.  Another open issue is whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs. These issues are somewhat related and we will discuss them together. 
GBR resource type determines if dedicated resources are permanently allocated and is subject to admission control in the radio base station. Non-GBR resource type is not subject to admission control. Assuming LTE L2 data structure as baseline where there is one-to-one mapping between DRB and logical channel (at least in non-DC case), once the GBR and non-GBR data are placed into the same logical channel data queue, the scheduler can no longer prioritised the GBR data over Non-GBR data. This potentially will negatively impact the scheduler ability to provide the GBR for the GBR services admitted into the system. Let take for e.g. the case of uplink. If LTE LCP is assumed, the prioritized bit rate is used to ensure the GBR is met however, with both non-GBR and GBR data in the same queue, transmission of non-GBR data is likely to impact the ability to satisfy GBR data rate requirement. Further non-GBR scheduling priority level (except IMS signalling) is generally lower than GBR priority level. A higher priority channel with BSR which also include non-GBR buffer status will cause the scheduler to assign resources to non-GBR data (with lower priority) than of GBR with higher priority. 
Observation 1: It may not be possible to provide the desired QoS for GBR services if GBR flows and non GBR flows are mapped to the same DRBs. 
Proposal 1: GBR flows and non-GRB flows are mapped to different DRBs.
Different QoS indication (NG-u marking) are likely to be associated with different QoS profile. It is possible that the attributes of one QoS profile is less stringent (or more stringent) than the attributes of another QoS profile for all the attributes involved, see example in the appendix. This may be the case for data flows with the same resource type i.e. GBR flows or non-GBR flows. When both flow are of the same resource type, the flow with less string QoS attributes for all the attributes involved may be mapped to the DRB of the most stringent QoS attribute.  However, in terms of efficient radio resource management, this will only make sense if flows are not statically bind to DRBs by configuration. In other words, this will only make sense if flexible QoS fulfilment is allowed where the base station decide for e.g. on the fly which DRB to mapped a data packet to.
Proposal 2: Mapping of QoS Indication (i.e. NG-U marking) of same resource type (i.e. GBR or non-GBR) to the same DRB are not precluded by NR design.
3 Conclusion

In this contribution, we discuss some of the FFSs from RAN2#95discussion on QoS and make the following observations and proposals:

Observation 1: It may not be possible to provide the desired QoS for GBR services if GBR flows and non GBR flows are mapped to the same DRBs. 

Proposal 1: GBR flows and non-GRB flows are mapped to different DRBs.
Proposal 2: Mapping of QoS Indication (i.e. NG-U marking) of same resource type (i.e. GBR or non-GBR) to the same DRB are not precluded by NR design.
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5 APPENDIX

Data packets with QoS profile P1 may opportunistically be mapped to DRBs configured for Data packets with QoS profile P2. Similarly data packets with QoS profile P3 may opportunistically be mapped to DRBs configured with QoS profile P4.

	Profile
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	QCI
	Example of Service

	P1
	1
	GBR
	2
	100ms
	10-2
	Conversational

	P2
	65
	GBR
	0.7
	75ms
	10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	P3
	6
	Non-GBR
	6
	300ms
	10-6
	Video (Buffered Streaming)

TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	P4
	70
	Non-GBR
	5.5
	200ms
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)


