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9.2.1.3
1. Introduction
This paper attempts to clarify FFS points on QoS Framework based on RAN2 and SA2 agreements [1,2].
2. Discussion
The following points need to be clarified:
1. Can data from different PDU Session be mapped to the same DRB?

	RAN2 discussion

 FFS: Whether traffic from different PDU sessions can be mapped to one DRB or not.
SA2 interim agreement

[DL packet] 

10.1.1. In the downlink the (R)AN binds QoS Flows onto access-specific  resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling, also taking into account the NG3 tunnel associated with the downlink packet. Packet filters are not used for binding of QoS Flows onto access-specific resources in (R)AN.

10.2.3. Conversely, when passing a DL packet from AS to the proper upper layer instance in the UE, it is the AS’s responsibility to select the proper upper layer instance corresponding to the PDU Session. The AS also indicates the NAS-level QoS profile (via the corresponding QoS marking) to the upper layer instance.
[UL packet]

10.1.2. When passing an UL packet from (R)AN to CN, the RAN determines the NG3 QoS marking and selects the NG3 tunnel based on information received from the Access Stratum.

10.2.2. When passing an UL packet from the upper layers to AS in the UE, the upper layers indicate to AS the NAS-level QoS profile (via the corresponding QoS marking), including information allowing the AS to identify the PDU Session.


For DL in RAN, RAN performs the following: 
- binding QoS Flows ( Access-specific resources based on NG3 marking and QoS 
- the corresponding QoS characteristics provided via NG2 signalling
For DL in UE, the AS performs the following:
· selects the upper layer instance corresponding to the PDU Session based on AS information 

· indicates the NAS-level QoS profile (QoS marking) to upper layer

For UL data handling in RAN,  RAN performs the following:

· Select the NG3 tunnel based on AS information

· Determine the NG3 QoS marking

For UL data handling in the UE, UE perfoms the following:

· NAS indicates to AS: PDU Session identification from NAS to AS
· NAS indicates to AS: NAS-level QoS profile (QoS marking)

The following table summarizes the impact to L2 protocol if data from different PDU Session can be mapped to the same DRB:

	PDU Session Tunnel to DRB mapping
	Impact to L2 protocol

	Traffic from different PDU session is mapped to a different/unique DRB
	[DL packet  handling in UE] 

· PDU Session instance indication can be done by using DRB ID 

[UL packet handling in RAN]

· DRB ID can be used as indication of which NG3 tunnel 

	Traffic from different PDU session can be mapped to one DRB 
	[DL packet handling in UE]

· PDU Session instance indication needs to be defined in L2 protocol header

· DRB ID is not enough for indication of PDU Session instance

[UL packet handling in RAN]
· NG3 tunnel indication needs to be defined in L2 protocol header

· DRB ID is not enough for indication of NG3 tunnel


From SA2 agreement, it can be understood that for DL data, the UE AS needs to perform PDU Session identification when passing it to the upper layer, and for UL data, the UE NAS needs to indicate to AS which PDU Session the data is belong to. From the table, it can be understood that that for both UL and DL case, DRB ID cannot be used for this identification if traffic from different PDU session is mapped to one DRB. This would mean that another identification mechanism is needed, e.g., identification in L2 (PDCP) protocol header.
There is a trade-off between the number of DRB that need to be established and the impact to L2 layer protocol. Assuming that the number of PDU sessions (e.g., best effort PDU session, VoLTE PDU session) that typically simultaneously established in not high in number, it may be beneficial to try to minimize the impact to PDCP header. Therefore, it is proposed that traffic from different PDU Session is mapped to different DRB.
Proposal 1: Traffic from PDU Session is mapped to different DRB.

2. Whether QoS marking needs to be conveyed in L2 protocol (e.g., PDCP) header ?
	RAN2 agreement:

RAN can map multiple QoS flows to a DRB.



RAN2 agreement implies that one DRB ID may be associated to more than one NG3 QoS markings. 

Furthermore, SA2 agreement captured above indicates that:

· “when passing a DL packet from AS to the proper upper layer instance in the UE, it is the AS’s responsibility to select the proper upper layer instance corresponding to the PDU Session. The AS also indicates the NAS-level QoS profile (via the corresponding QoS marking) to the upper layer instance”
If proposal 1 can be agreed, the DRB ID can be used to identify proper PDU Session. However it is not clear why AS also needs to indicate the QoS marking to upper layer. 
Although it is not so clear, this SA2 agreements implies that QoS marking needs to be carried by L2 protocol (PDCP) header

· ” When passing an UL packet from (R)AN to CN, the RAN determines the NG3 QoS marking and selects the NG3 tunnel based on information received from the Access Stratum.”
If proposal 1 can be agreed, the DRB ID can be used to identify NG3 tunnel (PDU session tunnel), however, this agreement indicate that RAN also need to determine the NG3 QoS marking, which implies that this information needs to be carried in L2 protocol (PDCP) header.
However we think that the necessity of conveying QoS marking to upper layer for DL in UE and determine the NG3 QoS marking for UL in the RAN may need to be clarified, since the impact to L2 procotol (e.g., PDCP) header is quite significant. 

Proposal 2: 
The motivation of conveying QoS marking in L2 protocol (e.g., PDCP) header should be further clarified by consulting SA2.
3. UL packet mapping rule handling:  
	RAN2 agreement:
2. 
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. 

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.


3.1  How the NW can remap the flow to more appropriate DRB, if the first UL packet for which no mapping rule is configured, is sent through default DRB?
For this case, mapping rule configuration in the eNB and UE from CN is needed so that eNB and UE can properly handle the subsequent DL packet with the same unknown mapping rule. It is assumed that the eNB can map the packet with unknown mapping rule to the correct NG3 tunnel based on DRB ID.  The following alternatives are considered:

Alt.1: 
eNB is aware of of the data with no mapping rule, e.g., based on unknown L2 header. eNB indicates to the CN that new mapping rule needs to be configured.

In this case the eNB may trigger NG3-C signalling to indicate to CN that it becomes aware of unknown mapping rule, and CN is then can decided whether new mapping rule is configured or not. Until the CN configures the new mapping rule, packet with unknown mapping rule is handled with default QoS.

Alt.2: 
eNB does not need to be aware of the data with no mapping rule. Remapping if needed is triggered by the CN.

CN becomes aware that one of the packet carried in a NG3 tunnel has unknown mapping rule. CN then configures the necessary mapping rule in the eNB and UE. Until the CN configures the new mapping rule, packet with unknown mapping rule is handled with default QoS. 

Since QoS configuration falls into CN functionality, we think that it would be beneficial from eNB perspective if the eNB does not need to be aware of the data with no mapping rule and just handles it based on default QoS until the CN told the eNB otherwise.

Proposal 3:
In the case where the first UL packet for which no mapping rule is configured is sent through default DRB, the eNB does not perform remapping (continue to map the packet with unknown mapping rule to a default DRB) until it is configured otherwise by CN
3.2  In case pre-authorized QoS is configured, how to handle if the first packet is the UL packet?
In this case, the eNB is configured with pre-authorized QoS and UE already has the mapping rule from the initial PDU Session Establishment. However, DRB for the relevant QoS Flow has not yet been established. Here the assumption is that the DRB associated with pre-authorized QoS (flow) is established when the relevant DL data actually arrives. For this case, the following alternatives are considered:

Alt.1: 
First UL packet is mapped to Default QoS DRB. eNB is aware of the miss-mapping of a packet, e.g., from the DRB ID and unknown L2 protocol header, etc. , and trigger RRC procedure for DRB establishment if eNB wish to re-map the concerning QoS flow to other DRB.


Here, it is assumed that the QoS marking information is carried by L2 protocol (PDCP) header. The eNB is expected to always inspect the default DRB ID and L2 protocol header types that is carried in it to ensure detection of this case.

Alt.2:
UE indicates to the eNB via new RRC procedure to trigger the relevant DRB establishment. eNB receiving the DRB establishment request may decide to establish the concerning bearer if it decides to map the QoS flow to different DRB, or to reject (not to establish) if it decides to map the QoS flow to the same/default DRB.

Here, it is assumed that the QoS rules configured in the pre-authorized QoS rules needs prioritization treatment, i.e., different DRB. Therefore the concern of additional signalling from the UE for every UL packet for which the relevant DRB ID has not been established may not significant since number of QoS rules are limited and that not all 

Comparing between Alt.1 and Alt.2, always monitoring miss-mapping of DRB-ID and L2 protocol header (Alt.1) requires higher processing requirement compared to processing the limited number of  UL RRC procedure/signalling which is equals to maximum of number of pre-authorized QoS rules (Alt.2). From U-plane packet processing, there may be also additional complexity for Alt.1 if the reordering packet of different QoS needs to be performed. 

One concern of Alt.2 is the delay that it caused before the UE can send the data via the appropriate DRB. However this may not be significant delay considering LTE RRC processing delay today.

Proposal 4:
 In case pre-authorized QoS is configured, if the first packet is the UL packet, the UE requests the gNB to establish DRB by using new RRC procedure/signalling
3.3  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.
	SA2 discussion

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: 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: 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.
11. Some User plane QoS markings are scalar values that have standardized QoS characteristics (referred to as A-type QoS profile). 

12. Some User plane QoS markings are scalar values that point to dynamic QoS parameters signalled over NG2 (referred to as B-type QoS profile).

NOTE:
The value of the QoS marking indicates the type of associated QoS profile (A- or B-type).
13. QoS parameters may include the following:

a. Maximum Flow Bit Rate

b. Guaranteed Flow Bit Rate.

c. Priority level

d. Packet Delay Budget

e. Packet Error rate.

f. Admission control.



From SA2 discussion, the following are understood
· From CN to gNB using NG2 signalling, the NAS-level QoS rules are provided at PDU Session establishment

· From CN to UE using NG1 signalling, the  NAS-level QoS rules are provided at PDU Session establishment

· QoS rules consist of NAS level QoS profile, packet filter and precedence order 
· 
QoS profile A-type is scalar values that have standardized QoS characteristics, i.e., similar to LTE Standardized QCI.
· This is indicated by “QoS marking”
· QoS profile B-type is scalar values that point to dynamic QoS parameters signalled over NG2, i.e., similar to LTE non-standardized QCI

· This is indicated by “QoS marking”
From gNB perspective, similar as today, it would be enough to understand “QoS marking” configured from CN via NG2. From “QoS marking” the eNB can decide which/what kind of DRB is necessary.

From UE perspective, also similar as today, the UE will receive:

· configuration of “packet filter” (( “QoS marking” , per PDU session from CN via NG1

· configuration of “DRB ID” (( “QoS marking” , per PDU session RAN via RRC

Proposal 5: 

The following is concept is adopted:

- In eNB, there is mapping of “QoS marking” to “DRB ID”
- In the UE, there is 2 level mapping of “packet filter” to “QoS marking”, and “QoS marking” to “DRB ID”
3. Summary and Proposal
This paper clarified FFS points on QoS Framework based on RAN2 and SA2 agreements. The following are proposed:

Proposal 1: 
Traffic from PDU Session shall be mapped to different DRB
Proposal 2: 
The motivation of conveying QoS marking in L2 protocol (e.g., PDCP) header should be further clarified by consulting SA2.
Proposal 3:
In the case where the first UL packet for which no mapping rule is configured is sent through default DRB, the eNB does not perform remapping (continue to map the packet with unknown mapping rule to a default DRB) until it is configured otherwise by CN
Proposal 4:
 In case pre-authorized QoS is configured, if the first packet is the UL packet, the UE requests the gNB to establish DRB by using new RRC procedure/signalling
Proposal 5: 

The following is concept is adopted:

- In eNB, there is mapping of “QoS marking” to “DRB ID”
- In the UE, there is 2 level mapping of “packet filter” to “QoS marking”, and “QoS marking” to “DRB ID”
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