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1
Introduction

RAN2 has agreed on a DRB based QoS treatment since RAN2#94. And at RAN2#95bis, we have made further progress as following [1]:
	RAN determines the mapping relationship between QoS flow (as determine by the UE in UL or marked by the CN in DL) and DRB for UL and DL.
RAN can map multiple QoS flows to a DRB.
Specification will not forbid a GBR flow and non-GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
Specification will not forbid more than one GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
 Default DRB is established by eNB at PDU session establishment (or an existing DRB may be used if mapping of more than one session to a DRB is allowed)

If the first packet of the flow is UL packet, if no mapping rule is configured in the UE, the packet is sent through default DRB to the network.


Besides the above progress, the following FFS issues are also identified at RAN2#95bis [1]:
FFS: Whether traffic from different PDU sessions can be mapped to one DRB or not.

FFS How and when the network can remap the flow to more appropriate DRB.

FFS the first packet is handled in the case that pre-authorised QoS is configured

FFS whether the pre-authorised QoS applies to RAN or only to the UE.
FFS whether there is a single level of mapping from UL TFT (5 tuple) to DRB, or whether there is a 2 level mapping from UL TFT to QoS flow and then from QoS flow to DRB.
A lot of fruitful interim agreements have also been achieved at SA2#117[2]. The QoS rule provided to UE and RAN has been updated as:
	3a.
A default QoS rule shall be provided at PDU Session establishment to UE.Pre-authorised QoS rules may be provided at PDU Session establishment to UE.

NOTE 1:
A pre-authorised QoS rule is any QoS rule (different from the Default QoS rule) provided at PDU Session establishment.

Editor's note:
QoS related signalling to the UE for non-3GPP access is FFS.

3b.
The NAS-level QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.

Editor's note:
It is FFS whether RAN needs to be aware which QoS rule is the Default QoS rule.

3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order.

3d.
To a UE connected via NG RAN based on 3GPP access, the signalled QoS rules are provided using NG1 signalling. To a UE connected via NG AN based on non-3GPP access, the signalled QoS rules may be provided using NG1 signalling.

NOTE 2:
In this release it is assumed that UEs that access the NextGen CN over non-3GPP access utilise the 3GPP NAS signalling.

Editor's note:
The bullet 3d above is the working assumption made by SA2 and can be reviewed in case RAN groups identify a scenario where AS awareness of packet filters is required.

4.
GBR SDF shall be supported in the NextGen System and QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.


With the most updated achievement in RAN2 and SA2, the first uplink packet handling will be discussed in this contribution.
2
Discussion

Per interim agreement 3c at SA2#117, the QoS rule provided to UE consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order. Of the above three elements, the packet filters may or may not be included dependent on different services:
1). For services the filter can be determined prior to actual data transmission and can be possibly sent to UE, the QoS rule provided to UE over NG1 consists of all the above three elements. → QoS rules with packet filters provided
2). For services the filter changes quite often, or the traffic comes from a large number of IP addresses, it is impossible or difficult to send filters to UE (reflective QoS) [3]. For services with default QoS rule, there’s no necessary to send filters to UE (default QoS). So in these cases, the QoS rule provided to UE over NG1 consists of only NAS-level QoS profile (A- or B-type) and precedence order. → QoS rules without packet filters provided
The first uplink packet handling will be discussed for these two different cases.
2.1 QoS rules with packet filters provided
Per interim agreement 3b and 4 from SA2, the NAS-level QoS profiles of the QoS rules provided to the UE will also be provided to the RAN using NG2 signalling. So DRBs can be established up to RAN’s decision. 
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Fig.1 Regular procedure for the first uplink packet transfer if QoS rules with packet filters provided
Fig.1 illustrates the regular procedure for the first uplink packet transfer if QoS rules with packet filters provided, including:
1. QoS rule is provided to UE using NG1 signalling. The QoS rule includes NAS-level QoS profile, packet filters and precedence order.
2. The NAS-level QoS profile of the QoS rules is provided to RAN over NG2 interface.
3. DRBs for uplink transmission are established in RAN according to the received NAS-level QoS profile, taking the radio resource usage, radio link condition and scheduling policies etc. into consideration.
4. The information of mapped NAS-level QoS profile on each DRB is informed to the UE.
5. When transmitting the first uplink packet, the UE matches the uplink packet to a QoS rule according to the packet filter and binds the uplink packet to the NAS-level QoS profile of this QoS rule. Finally, according to the mapped NAS-level QoS profiles on each DRB received in step4, the first uplink packet is sent on the decided DRB to RAN.
Observation1. For the case of QoS rule with packet filters provided, if there is DRB which can be mapped for each NAS-level QoS profile, each initial uplink packet with the corresponding NAS-level QoS profile can be transmitted directly on the mapped DRB.
Besides the regular procedure, there may be cases that there’s no mapped DRB established for each NAS-level QoS profile upon received from NG2. In this case, without finding the mapped DRB, the uplink packet can only be transmitted on the default DRB. To deal with this issue, there are two possible solutions:
Solution1: to deliver the first uplink packet on default DRB with some special mark e.g. the QoS marking which can identify a NAS--level QoS profile.
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Fig.2 Procedure for solution1
Fig.2 illustrates the procedure for solution1. The illustrated NAS-level QoS profile received over NG2 is not mapped to any DRB:
3. When transmitting the first uplink packet, the UE matches the uplink packet to a QoS rule according to the packet filter and binds the uplink packet to the NAS-level QoS profile of this QoS rule. The QoS marking which identifies the NAS-level QoS profile can be determined during this procedure. Then without finding any mapped DRB, the first uplink packet(s) is transmitted on the default DRB, with the determined QoS marking embedded. 
4. Upon receiving the packet(s) with the embedded QoS marking, RAN is aware that there’s actual traffic transmission with the indicated NAS-level QoS profile. A new DRB can be established or the NAS-level QoS profile can be mapped onto an existing DRB (not the default DRB), which is up to RAN’s decision.
5. The information of the NAS-level QoS profile mapped on which DRB is informed to the UE.
6. The UE transmit the following uplink packets on the new established or new mapped DRB.
Solution2: to send AS signalling to inform the NAS--level QoS profile, e.g. to inform the QoS marking which can identify a NAS--level QoS profile.

[image: image3.emf]UE

gNB/

eLTE eNB

NG-Core

1. NG1 signalling (QoS rule)

2.NG2 signalling 

(NAS-level QoS profile)

4. DRB 

establishment 

decision

5. DRB establishment/modification 

(mapped NAS-level QoS profiles on each DRB)

3. AS signalling to inform theQoS marking 

6. transmit the UL packets on the new 

established/mapped DRB 


Fig.3 Procedure for solution3
Fig.3 illustrates the procedure for solution2. The illustrated NAS-level QoS profile received over NG2 is not mapped to any DRB:
3. When transmitting the first uplink packet, the UE matches the uplink packet to a QoS rule according to the packet filter and binds the uplink packet to the NAS-level QoS profile of this QoS rule. The QoS marking which identifies the NAS-level QoS profile can be determined during this procedure. Then without finding any mapped DRB, the determined QoS marking is sent to RAN using AS CP signalling.
4. Upon receiving the informed QoS marking, RAN is aware that there’s actual traffic transmission with the indicated NAS-level QoS profile. A new DRB can be established or the NAS-level QoS profile can be mapped onto an existing DRB (not the default DRB), which is up to RAN’s decision.
5. The information of the NAS-level QoS profile mapped on which DRB is informed to the UE.
6. The UE transmit the uplink packets on the new established or new mapped DRB.
Using either solution1 or solution2, the following uplink packets can be remapped to more appropriate DRB.
Proposal1. For the case of QoS rule with packet filters provided, if an individual NAS-level QoS profile is not mapped on any DRB before the first uplink packet transmission, the identity of the NAS-level QoS profile (e.g. QoS marking) can be sent to RAN either through CP signalling or UP marking.
2.2 QoS rules without packet filters provided
QoS rules without packet filters provided can be default QoS, some of the pre-authorized QoS, or reflective QoS (in this case, these pre-authorized QoS are reflective QoS in a sense). For services with default QoS requirement, the default DRB should be used. While for services with pre-authorized or reflective QoS requirement, dedicated DRB may be needed. If the first uplink packet arrives without receiving any downlink packet before, without the packet filters provided in the QoS rule, the UE can’t match the uplink packet to any QoS rule and thus can’t determine the actual NAS-level QoS profile. The first uplink packet(s) can only be transmitted to RAN using the default DRB. In other words, default QoS, pre-authorized QoS and reflective QoS can’t be differentiated at all either in UE or in RAN. But the issue only impacts on the first (or the first batch of) uplink packet(s). The data network will send a downlink packet very soon, e.g. at least an Acknowledge packet of the first received uplink packet(s) will be sent to UE. Once receiving the first downlink packet, the following uplink packets can be reflected to the dedicated DRB from which the first downlink packet is received, thus little impact on the service performance.
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Fig.4 Procedure handling the case of QoS rules without packet filters provided
Fig.4 illustrates the procedure handling the case of QoS rules without packet filters provided:
1. QoS rule is provided to UE using NG1 signalling. The QoS rule includes NAS-level QoS profile, and precedence order.
2. The NAS-level QoS profile of the QoS rules is provided to RAN over NG2 interface.
3. With no matched packet filters, the first uplink packets can only be transmitted on the default DRB.
4. The first uplink packets are transmitted to the data network.
5. The data network sends a downlink packet to UE. 
6. With the received DL packet, the QoS rule with packet filter can be created and the following uplink packets can be reflected on the corresponding dedicated DRB from which the DL packet is received.
Based on the above analysis, for the case of QoS rule without packet filters provided, the first (or the first batch of) uplink packet(s) will be transmitted on the default DRB. But due to the fact that the downlink packet can be received soon after, no much impact on user experience. So no extra solution is needed in this case.
Proposal2. For the case of QoS rule without packet filters provided, the first (or the first batch of) uplink packet(s) will be transmitted on the default DRB. But due to the fact that the downlink packet can be received soon after, no extra solution is needed.
3
Conclusion

In this contribution, the first uplink packet handling is discussed with the following observations and proposals:
Observation1. For the case of QoS rule with packet filters provided, if there is DRB which can be mapped for each NAS-level QoS profile, each initial uplink packet with the corresponding NAS-level QoS profile can be transmitted directly on the mapped DRB.
Proposal1. For the case of QoS rule with packet filters provided, if an individual NAS-level QoS profile is not mapped on any DRB before the first uplink packet transmission, the identity of the NAS-level QoS profile (e.g. QoS marking) can be sent to RAN either through CP signalling or UP marking.
Proposal2. For the case of QoS rule without packet filters provided, the first (or the first batch of) uplink packet(s) will be transmitted on the default DRB. But due to the fact that the downlink packet can be received soon after, no extra solution is needed.
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