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1	Introduction
RAN2 has agreed on a DRB based QoS treatment since RAN2#94. And at last RAN2 meeting, we have achieved an important progress on IP flow to DRB mapping [1], i.e. a two-step mapping of IP flows, in which NAS is responsible for IP flow->QoS flow mapping (NAS filtering), and AS is responsible for the QoS flow->DRB mapping (AS filtering).
With a two-step mapping of IP flows, for most normal cases, when transmitting uplink packets:
1st. NAS matches the uplink packets to a QoS flow according to the packet filters embedded in the IP flow and the packet filters stored in NAS QoS rules, which either explicitly received from the NG Core (i.e. non-reflective QoS case) or implicitly derived from DL packets (i.e. reflective QoS case).
2nd. AS maps the uplink packets to DRB according to the filtered QoS flow from NAS and the QoS flow to DRB mapping information, which either explicitly received from gNB (for non-reflective Qos case) or implicitly derived from DL packets (i.e. reflective QoS case).
In this way, the uplink packets can be transferred on the target DRB. While besides the normal case, there may be some abnormal cases and a working assumption is made at RAN2#96:
If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.
As stated by some companies in the email discussion [96#29] for QoS TP, the WA is a bit unclear and may need further consideration with some reformulation. So in this contribution, the abnormal cases will be listed and discussed case by case, with the WA reformulated accordingly.

2	Discussion
With the agreed two-step mapping of IP flows, there will be abnormal cases that for the incoming uplink packets, either the NAS filtering can’t filter a matched QoS flow (called NAS filtering fails hereafter) or the AS filtering can’t determine a mapped DRB (called AS filtering fails hereafter). In the following, the two abnormal cases will be discussed one by one. 
2.1 Uplink packets handling when NAS filtering fails 
According to the achievement in SA2 [2], a default QoS rule shall be provided at PDU Session establishment to UE and pre-authorised QoS rules may be provided at PDU Session establishment to UE. And QoS Flow-specific QoS signalling to UE is needed for GBR SDF. Among the QoS rules/ GBR QoS flow-specific parameters provided to UE, the packet filters will not be included for reflective QoS. In this case, if uplink packets arrive without receiving any downlink packet before, with neither explicitly received packet filters from NG Core nor implicitly derived packet filters from downlink packets, NAS filtering fails to find a matched QoS flow thus AS can only map these packets to the default DRB of the corresponding PDU session. 
In this way, the QoS of these uplink packets with specific QoS requirement may not be ensured. But it’s our understanding that 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. an Acknowledge packet of the first received uplink packet(s). Once receiving the first downlink packet, the packet filters can be implicitly derived in NAS and with the filtered QoS flow from NAS, AS can reflect the following uplink packets to the dedicated DRB from which the first downlink packet is received, thus little impact on the service performance.


Fig.1 Uplink packets handling when NAS filtering fails
Fig.1 illustrates the procedure for uplink packets handling when NAS filtering fails:
1. QoS rule is provided to UE from NG Core using NG1 (i.e. NAS) signalling, with no packet filters provided, e.g. the QoS rule for reflective QoS.
2. The NAS-level QoS profile of the QoS rule is provided to RAN over NG2 (i.e. NG-C in RAN) interface.
3. NAS filtering fails to find a matched QoS flow thus AS maps these uplink packets to the default DRB of the corresponding PDU session.
4. The 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 packet filters can be implicitly derived in NAS and with the filtered QoS flow from NAS, AS can reflect the following uplink packets to the dedicated DRB from which the first downlink packet is received.
Based on the above analysis, if an UL packet does not match a QoS flow in NAS, AS shall map that packet to the default DRB of the PDU session. And due to the fact that the downlink packet can be received soon after, thus no much impact on the user experience is foreseen. So no extra mechanism is needed to optimise this case.
Proposal1. If an incoming UL packet does not match a QoS flow in NAS, AS shall map that packet to the default DRB of the PDU session. No extra mechanism will be introduced to optimise this case.
2.2 Uplink packets handling when AS filtering fails
As agreed in RAN2, it’s up to RAN to establish DRBs and to determine the mapping relationship between QoS flow and DRB for UL and DL. It can’t be precluded that RAN may not map a specific QoS flow to any DRB when it receives the NAS-level QoS profile of this specific QoS flow from NG Core. In this case, for an incoming uplink packet, NAS succeeds to filter the corresponding QoS flow according to the explicitly received packet filters from NG Core, but without a corresponding mapped DRB for this QoS flow, AS can only map the packet to the default DRB of the corresponding PDU session. 
In this case, NG Core has provided all the information to both UE (including packet filters) and RAN, so it’s RAN’s responsibility to transfer the QoS flow from the default DRB to a dedicated DRB. Otherwise, the QoS of this QoS flow may not be satisfied. To deal with this issue, some information should be sent from UE to request a remap and there are two possible solutions:
· Solution1: request with inband QoS-flow-id 


Fig.2 Procedure for solution1
Fig.2 illustrates the procedure for solution1:
1. QoS rule with packet filters of a specific QoS flow is provided to UE from NG Core using NG1 (i.e. NAS) signalling.
2. The NAS-level QoS profile of the specific QoS flow is provided to RAN over NG2 (i.e. NG-C in RAN) interface. RAN does not map the specific QoS flow to any DRB.
3. When transmitting an uplink packet, NAS filters out the corresponding QoS flow (identified by a QoS-flow-id) according to the explicitly received packet filters in step1. Without a corresponding mapped DRB for this QoS flow, AS maps the packet to the default DRB of the corresponding PDU session, with the determined QoS-flow-id from NAS embedded.
4. Upon receiving the packet with the embedded QoS-flow-id, RAN is aware that there’s actual traffic transmission for the specific QoS flow. A new DRB can be established or the QoS flow can be mapped onto an existing DRB (not the default DRB), which is up to RAN’s decision.
5. The information of the QoS flow->DRB mapping is informed to the UE.
6. The UE transmit the following uplink packets on the indicated DRB.
At RAN2#96, we have already reached the following agreement for the inband uplink marking:
UL packets over Uu are marked inband with QOS-flow-id for the purposes of marking forwarded packets to the CN.
With the above agreement, it seems that solution1 can work well already. One more issue should be noted is that the exact information elements of QoS rule are not decided yet. For example, whether is there a QoS-flow-id for the default QoS rule or not is unclear now. If there’s a QoS-flow-id for default QoS rule, whether the QoS-flow-id will be embedded in the UL packets over Uu when they are transmitted on the default DRB or not is unclear either. It should be noted that according to the achievement in SA2 [2], whether RAN needs to be aware which QoS rule is the Default QoS rule is up to RAN WGs to decide. If there’s a QoS-flow-id for default QoS rule and the QoS-flow-id will be embedded in the uplink packets, then RAN needs to differentiate the QoS-flow-id for the default QoS rule from the others.
Observation1. In solution1, if there’s a QoS-flow-id for default QoS rule and the QoS-flow-id will be embedded in the uplink packets over Uu, then RAN needs to differentiate the QoS-flow-id for the default QoS rule from the others.

· Solution2: request with CP signalling 


Fig.3 Procedure for solution3
Fig.3 illustrates the procedure for solution2:
3. When transmitting an uplink packet, NAS filters out the corresponding QoS flow according to the explicitly received packet filters in step1. Without finding a corresponding mapped DRB for this QoS flow, the determined QoS-flow-id from NAS is sent to RAN using AS CP signalling.
4. Upon receiving the informed QoS-flow-id, RAN is aware that there’s actual traffic transmission for the specific QoS flow. A new DRB can be established or the QoS flow can be mapped onto an existing DRB (not the default DRB), which is up to RAN’s decision.
5. The information of the QoS flow->DRB mapping is informed to the UE.
6. The UE transmit the uplink packets on the indicated DRB.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Either solution1 or solution2 can remap the following uplink packets to a dedicated DRB. Considering that more latency and CP signalling will be introduced in solution2 and with the agreement for the inband uplink marking at RAN2#96, it seems natural and enough to rely on the inband UP solution (i.e. solution1).

Proposal2. If an incoming UL packet matches a QoS flow in NAS but with no matched DRB in AS, AS shall map that packet to the default DRB of the PDU session, marked with inband QoS-flow-id.
Proposal3. Based on the analysis above, the WA made in RAN2#96 should be reformulated as following:
If an incoming UL packet does not match a QoS flow in NAS, AS shall map that packet to the default DRB of the PDU session. No extra mechanism will be introduced to optimise this case. While if an incoming UL packet matches a QoS flow in NAS but with no matched DRB in AS, AS shall map that packet to the default DRB of the PDU session, marked with inband QoS-flow-id.

3	Conclusion
In this contribution, the uplink packets handling is discussed with the following observations and proposals:
Proposal1. If an incoming UL packet does not match a QoS flow in NAS, AS shall map that packet to the default DRB of the PDU session. No extra mechanism will be introduced to optimise this case.
Observation1. In solution1, if there’s a QoS-flow-id for default QoS rule and the QoS-flow-id will be embedded in the uplink packets over Uu, then RAN needs to differentiate the QoS-flow-id for the default QoS rule from the others.
Proposal2. If an incoming UL packet matches a QoS flow in NAS but with no matched DRB in AS, AS shall map that packet to the default DRB of the PDU session, marked with inband QoS-flow-id.
Proposal3. Based on the analysis above, the WA made in RAN2#96 should be reformulated as following:
If an incoming UL packet does not match a QoS flow in NAS, AS shall map that packet to the default DRB of the PDU session. No extra mechanism will be introduced to optimise this case. While if an incoming UL packet matches a QoS flow in NAS but with no matched DRB in AS, AS shall map that packet to the default DRB of the PDU session, marked with inband QoS-flow-id.
References
[1] [bookmark: _Ref465535882]R2-17xxxx_draft_report_RAN2_96_Reno_v0.1
[2] 23.799 v1.2.0 
[3] [bookmark: _Ref465696197]S2-166186 Interim Agreement on Reflective QoS Ericsson


image2.emf
UE

gNB/

eLTE eNB

NG-Core

1. NG1 signalling (QoS rule)

2.NG2 signalling 

(NAS-level QoS profile)

QoS 

marking

4. DRB 

establishment 

decision

5. DRB establishment/modification 

(mapped NAS-level QoS profiles on each DRB)

3.Without finding anymapped DRB, 

transmit the UL packets on the 

default DRB with the determined 

QoS marking embedded

6. transmit the following UL packets on the new 

established/mapped DRB 


oleObject2.bin
UE


gNB/
eLTE eNB


NG-Core


1. NG1 signalling (QoS rule)


2.NG2 signalling 
( NAS-level QoS profile)


QoS marking


3.Without finding any mapped DRB, transmit the UL packets on the default DRB with the determined QoS marking embedded


6. transmit the following UL packets on the new established/mapped DRB 


4. DRB establishment decision


5. DRB establishment/modification 
(mapped NAS-level QoS profiles on each DRB)



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 


oleObject3.bin
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 the QoS marking 


6. transmit the UL packets on the new established/mapped DRB 



image1.emf
UE

gNB/

eLTE eNB

NG-Core

1. NG1 signalling (QoS rule without packet filters provided)

2.NG2 signalling 

(NAS-level QoS profile)

3. transmit the UL packets on the default DRB 

6.reflect the following 

UL packets on the DRB 

from which the first DL 

packet is received

Data Network

4. the UL packets arrives at the target DN

5. the first DL packet from the target DN


oleObject1.bin
UE


gNB/
eLTE eNB


NG-Core


1. NG1 signalling (QoS rule without packet filters provided)


2.NG2 signalling 
( NAS-level QoS profile)


Data Network


3. transmit the UL packets on the default DRB 


6.reflect the following UL packets on the DRB from which the first DL packet is received


4. the UL packets arrives at the target DN


5. the first DL packet from the target DN



