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1 Introduction
At RAN2#101, regarding stage 2 aspects dependent on NR/5GC for the WI LTE connectivity to 5G-CN, RAN2 agreed on 4 email discussions on inactive, slicing, flow based QoS and access control.

Based on the RAN2#101 minutes [1], there will be an email discussion on flow based QoS (as below):

[101#35][LTE/5GC] Flow based QoS (Huawei)

· 
Consider agreements made for NR and determine which agreements can be directly translated to LTE/5GC and identify those topics where more discussion is required before it can be concluded for LTE/5GC. Discussions will not go further than NR.

· 
Intended outcome: Report to next meeting and TP (at least stage 2 and possibly stage 3) capturing the agreements which can be directly translated to LTE/5GC

· 
Deadline:  Thursday 2018-03-29

This email discussion is split in two phases:

· Phase 1: go over all the agreements we made for flow based QoS in NR to see whether they can be directly translated to LTE/5GC and identify those topics where more discussion is required before it can be concluded for LTE/5GC. The deadline of phase 1 is on Tuesday 2018-03-27.

· Phase 2: after phase 1, the rapporteur will provide a summary of the agreements that can be concluded for LTE/5GC, identifying those topics where more discussion is required and providing TP capturing the concluded agreements. Companies can provide their views on TP in phase 2. The deadline of phase 2 is on Thursday 2018-03-29.

2 Discussion
In section 5 Appendix, we list all agreements on flow based QoS for NR since RAN2#94 meeting.

As below, we categorize these agreements into some aspects (and some tables), and companies could provide your comments into these tables.

2.1
Aspect 1: QoS parameters

Summary of agreements in NR:

Compared to LTE QoS parameters, which describes the packet forwarding treatment of a E-RAB/DRB, the 5G QoS characteristics describe the packet forwarding treatment of QoS flow in term of 5QI ( which has the similar concept with QCI), and etc. In addition, there are new QoS parameters introduced, e.g. average window, notification control.

Table 1: Comments on QoS parameters

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes. RAN can handle 5QI for QoS flow similar as handling QCI for DRB. For the new parameter “average window”, RAN uses the value for DL and UL, and how to use it can be left to RAN implementation.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	We think, these are very high-level early stage 2 agreements made in NR and we should rather check agreements in their resulting specified behaviour in stage 3; what this results in for RAN support , UE support and QoS parameters that we need to consider. With that we can determine what needs to be changed, if anything (e.g. smaller scope) when translating the functionality. 

Furthermore, we do not understand the formulation of the “NR agreement” summary since it refer to LTE parameters and similarities that is up for discussion and not explicit agreements. Also, in the above, the intention is not clear, for example “ 5QI( which has the similar concept with QCI),and etc.”  

Note that the averaging window is a characteristics parameter whereas notification control is a QoS parameter. It is not clear what is included or excluded here.



	QC
	In principle Yes. But we have same comment as Ericsson comment above. 

	ZTE
	Yes. The QoS file is used by EUTRAN connected to 5GC to determine the treatment on the radio interface.5QI, as included in the QoS file, is used as a reference to QoS characteristics that control QoS forwarding treatment for the QoS Flow.

We share the same comment as Erricsson that we should check the resulting specified behavior in stage 3.

	CATT
	Yes, we can leverage the use of 5QI as QCI in LTE. Average window and notification control are new QoS mechanisms, which have no impact to UE, eNB can handle these new QoS parameters. 

	LG
	Yes. We think that ng-eNBs use QoS profile (e.g., 5QI) for a QoS flow to determine the packet forwarding treatment of the QoS flow.

	
	


2.2
Aspect 2: QoS flow/DRB mapping and DRB configuration
Summary of agreements in NR:

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. 

2.
Traffic from different PDU sessions are mapped to different DRBs; multiple QoS flows can be mapped to a DRB.

3.
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.

4.
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.

5.
In both of DL and UL, there is a 2-step mapping of IP flows, in which NAS is responsible for the IP flow->QoS flow mapping, and AS is responsible for the QoS flow->DRB mapping.

Table 2: Comments on QoS flow/DRB mapping and DRB configuration

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	We think, these are very high-level early stage 2 agreements made in NR and we should rather check agreements in their resulting specified behaviour in stage 3; what this results in for RAN support, UE support and QoS parameters that we need to consider. With that we can determine what needs to be changed, if anything (e.g. smaller scope) when translating the functionality. 

We already have the stage 3 details available as a result of these high level agreements that in principal should be supported if directly translated. If RAN2 makes unnecessary changes in stage 3 based on new “stage 2” level agreements , then we are taking a step back and slowing the progress and loose commonality. 

Note that, a conclusion on bearer support and handling in LTE would affect these agreements. This means there are discussions needed to conclude on the details.



	QC
	Yes. As Ericsson mentioned above, We also need to look at more detailed stage 3 agreements as well.

	ZTE
	Yes. As mentioned by Ericcsson and Qualcomm, we need to look at more detailed stage 3 agreements.

	CATT
	Yes

	LG
	Yes. However, there is one missing agreement related to the aspect 2. At the AH#3 meeting, RAN2 made the following agreement.

· When a DRB is released, UE removes all QFI-DRB mappings associated with the DRB.

	
	


2.3
Aspect 3: DRB configuratin
Summary of agreements in NR:

Default DRB is established by eNB at PDU session establishment.

The timing of non-default DRB establishment (RAN to UE) for QoS Flow configured during PDU Session Establishment could be done NOT at the same time as PDU Session Establishment. (up to eNB implementation.)

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.

Table 3: Comments on DRB configuration

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	Same initial comment as above.

In principal this is the NR framework that should be the basis, however, the summary is not accurate in that in NR it is up to RAN on the configuration of a Default DRB. This is clear if we consider stage 3 agreements in RAN2. For instance, a Default bearer is not required to be configured for every PDU session initiation if a mapping of flows to DRB is provided. 

This exemplifies possible issues in going forward from early agreements to detailed text not considering stage 3.

We see no reason to make a timing assumption here subject to implementation. Also, not relevant if the objective is to translate NR QoS functionality.

	QC
	Yes

	ZTE
	Yes

	CATT
	Yes 

	LG
	Yes. Default DRB may not be established at a PDU session establishment. Regarding the default DRB establishment, at the last meeting, RAN 2 made the following agreements.

· At most one default DRB is configured per PDU session. 
· It is possible that no default DRB is configured.


2.4
Aspect 4: Reflective QoS
Summary of agreements in NR:

There are NAS reflective QoS and AS reflective QoS. 

For AS reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.

To support independent AS and NAS reflective QoS, two separate bits in SDAP header are defined, one is NAS Reflective QoS indicator (RQI, for short), the other is Reflective QoS flow to DRB mapping Indication (RDI, for short).  

It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.

A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
Table 4: Comments on Reflective QoS

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	We should discuss in principle adopting NAS and AS reflective QoS. If to be supported, it should be done as close as in NR. To know this, we should discuss the stage 3 agreements/details and see what e.g. changes or reduction in complexity are required.

	QC
	Yes. Both NAS and AS Reflective QoS Mechanism need to be supported same as NR agreements

	ZTE
	Yes

	CATT
	Yes

	LG
	Yes. However, we think the following agreement should be included in the summary of this aspect 4. 

· A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.

	
	


2.5
Aspect 5: QoS flow remapping
Summary of agreements in NR:

RAN should be able to move/remap a QoS flow from one DRB to another DRB.

For DL, how to guarantee lossless data transmission during intra-cell QoS remapping is left to RAN implementation; while for UL, that is FFS.

Table 5: Comments on QoS flow remapping

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes. For LTE/5GC, QoS remapping should be supported, and detailed impacts depend on further agreements made for NR.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	Yes, to first statement: “RAN should be able to move/remap a QoS flow from one DRB to another DRB”

The second statement on guaranteeing lossless data transmission should be removed until we know what is supported in NR even if the principle is ok. It is not possible to translate an unknown blindly.

	QC
	Yes in principle.

	ZTE
	Yes

	CATT
	Yes, LTE/5GC can leverage the final agreement of QoS flow remapping in NR SDAP discussion. 

	LG
	Yes. We think even for UL, guaranteeing lossless data transmission during QoS flow remapping can be left to RAN implementation.

	
	


2.6
Aspect 6: Handover
Summary of agreements in NR:

The Source gNB should transfer the current QoS flow to DRB mapping applied in the UE to the target gNB during handover procedure.

How to support QoS remapping during HO is FFS.

Table 6: Comments on handover

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes.

	OPPO
	Yes.  One thing is that if DRB number in LTE and NR are different, in an extreme case if 16 DRBs are used in NR side and handover to LTE size would cause QoS flow to DRB remapping.  However this may be solved using the same signalling procedure.  From implementation perspective, it is a new trigger for the remapping e.g. DRB number is not enough.

	Nokia
	Yes

	Ericsson
	In principle yes, but this needs to be checked with RAN 3 if it is supported/feasible with ng-eNB.

	QC
	Yes

	ZTE
	Yes. As mentioned by Ericsson, this need to be checked with RAN3 if it is feasible with ng-eNB.

	CATT
	Yes 

	LG
	Yes. The eNB or gNB can remap the QoS flow to a DRB before handover. Otherwise, the target eNB or gNB can reject the QoS flow. Handling of QoS flow to DRB remapping at different number of DRBs can be left up to the eNB/gNB implementation.

	
	


2.7
Aspect 7: Number of DRBs
Summary of agreements in NR:

The number of DRBs a UE must support in NR is 16.

Table 7: Comments on number of DRBs

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	At RAN#78, a new Rel-15 WI “New WI on extended number of bearers for LTE” was approved (RP-172835) and it is to support up to 15 data radio bearers at the UE side. If the WI can be completed in Rel-15, LTE/5GC can also support up to 15 data radio bearers.

	OPPO
	We think DRB number for NR and LTE will anyway be different even the new WI is completed.

	Nokia
	We agree with Huawei: maximum number of DRBs should be the 15 (as in LTE.) 

	Ericsson
	We should not discuss this topic in this context, wait for the results from WI RP-172835 as proposed by Huawei.  

	QC
	We should follow no.of DRB support same as LTE only (up to 15) . Same comment as Huawei and Nokia.

	ZTE
	We should wait for the results from WI RP-172835.

	CATT
	If new Rel-15 WI “New WI on extended number of bearers for LTE” is finalized, then we can support 15 DRBs. 
Furthermore, I’d confirm whether all UEs who connects LTE/5GC are mandated to support 15 DRBs. 

	LG
	Yes.

	
	


2.8
Aspect 8: QoS with DC operation
Summary of agreements in NR:

NR/NR DC should support that different QoS flows of the same PDU session can be mapped to MgNB and SgNB, in which case there is one SDAP entity in the MgNB and one in SgNB for that PDU session.

At SN addition and at new PDU session establishment then MN makes the decision which QoS flows are moved SN.

DRB level offloading and QoS flow level offloading are support in NR.

The MN makes the decision to move ongoing/existing QoS flows to the SN (this agreement does not imply whether the QoS flow is moved by moving a single flow or by moving a whole bearer).

The SN can reject the addition of a QoS flow, and inform the MN.

SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move).

Table 8: Comments on QoS with DC operation

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	FFS. LTE/5GC can support these agreements made for NR if intra-E-UTRA connected 5GC DC (e.g. NG EN-DC, NE-DC) is supported.

	OPPO
	Can be FFS as this is related to NGEN-DC case.

	Nokia
	FFS, as it is open if NR-DC will be supported in Rel-15

	Ericsson
	This topic needs more discussion. FFS.

	QC
	This topic needs more discussion 

	ZTE
	FFS

	CATT
	FFS

	LG
	In consideration of MR-DC with 5GC (NGEN-DC and NE-DC), further discussion may be required.


2.9
Aspect 9: SDAP related
Summary of agreements in NR:

The new protocol layer called SDAP is applicable for all cases connecting to the 5G-CN including both NR and E-UTRA connected to 5GC.

The SDAP layer is specified in TS37.324.

Table 9: Comments on SDAP related

	Company name
	Whether this aspect can be directly translated to LTE/5GC and identify those topics where more discussion is required

	Huawei, HiSilicon
	Yes.

	OPPO
	Yes.

	Nokia
	Yes

	Ericsson
	We think these are very high level stage 2 agreements and we should rather check stage 3 agreements of NR. Also it is rather confusing what a “Yes” means here:

We would prefer to have the same SDAP functionality for LTE/5GC as in NR, but we should have further discussion on if TS37.324 is sufficient (use NR SDAP), or if something else is required. This means we should focus on stage 3 details based on NR SDAP impact and impact on UE.

	QC
	Yes. But RAN2 already agreed adoption of SDAP for LTE/5GC. SDAP should be same for both LTE/5GC and NR.

	ZTE
	Yes. 

	CATT
	Yes 

	LG
	Yes.

	
	


3 Conclusion

For the following aspects, in principle NR agreements can be applied to LTE/5GC. However, since the listed NR agreements are more about stage-2, more discussions are needed in order to decide on stage-3 impacts.

· Aspect 1: QoS parameters

· Aspect 2: QoS flow/DRB mapping and DRB configuration

· Aspect 3: DRB configuration

· Aspect 4: Reflective QoS

· Aspect 5: QoS flow remapping

· Aspect 9: SDAP related

Due to email rapporteur's check, based on TS 36.331 v15.1.0 and TS 36.331 v15.1.0, the following changes may be related to Flow based QoS:

- In LTE RRCConnectionReconfiguration message, it includes nr-RadioBearerConfig1-r15 and nr-RadioBearerConfig2-r15. Both IEs refer to NR RadioBearerConfig IE as specified in TS 38.331. The NR RadioBearerConfig IE carries the parameters for PDCP and SDAP configurations for the radio bearers
- the SDAP specification TS 37.324

It is noted that the related procedural text are still under discussions in NR.

So it is proposed to use these changes as a baseline for stage-3 discussions.
Proposal 1: For aspect 1, 2, 3, 4, 5 and 9, it is proposed to continue stage-3 discussions, by considering at least the following inputs:

- The IEs nr-RadioBearerConfig1-r15 and nr-RadioBearerConfig2-r15 in LTE RRCConnectionReconfiguration message
- the SDAP specification TS 37.324
For the following aspect, in principle NR agreements can be applied to LTE/5GC. However, it needs to be checked with RAN3 if it is supported with ng-eNB.

- Aspect 6: Handover

Proposal 2: For aspect 6, it is proposed to have some checks on RAN3 impacts.
For the following aspect, most of companies think that if the WI "extended number of bearers for LTE" (RP-172835) is finalized, LTE/5GC can also support up to 15 data radio bearers.

- Aspect 7: Number of DRBs

Proposal 3: For aspect 7, it is proposed to wait for the progress of the WI "extended number of bearers for LTE" (RP-172835). If the WI is finalized, LTE/5GC can also support up to 15 data radio bearers.
For the following aspect, since it is related to NR-DC, it may need more discussions.

- Aspect 8: QoS with DC operation
Proposal 4: For aspect 8, it may need more discussions since it is related to NR-DC.
Due to email guideline, one of outcomes is stage-2 and stage-3 TPs.
For stage-2 TP, in the latest running CR to TS 36.300 (R2-1714285), it refers to TS 38.300 on flow based QoS functionality, so we do not think that a separate stage-2 TP is needed.

For stage-3 TP, we checked the latest TS 36.331 v15.1.0 and TS 38.331 v15.1.0, and we list two types of changes: one is to add new IEs into LTE RRC messages and the other is to reuse NR configurations.

4 References

[1] RAN2-101-Athens-chair-notes-2018-03-02-eom

5 Appendix
	
	Agreements on flow based QoS for NR since RAN2 #94 meeting

	QoS parameters
	From RAN2 perspective the existing QoS parameters, and in particular the concept of QCI/5QI to abstract QoS requirements between CN and RAN should be maintained in NR/NGC.

RAN2 sees a benefit in providing a “averaging window” as new QoS parameter via N2. The RAN may use in this parameter in its scheduling decision e.g. to enforce MBR and GRB.

No additional parameters are recommendation to SA2.

RAN2 to ask SA2 to clarify the use and corresponding actions from CN related to the notification control to CN, if the QoS targets cannot be fulfilled in RAN

	QoS flow<->DRB mapping
	The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN. 

A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc. 

A separate DRB is defined for each different packet forwarding treatment required.

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.

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)

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.

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.

=>FFS: Whether traffic from different PDU sessions can be mapped to one DRB or not.

=>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.

Traffic from different PDU sessions are mapped to different DRBs

In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).

In UL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.

DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 

UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.

=>FFS for bullets 4 and 5 whether it can be semi-statically configured to not include the QOS flow ID in some cases.

=>FFS for bullets 4 and 5 whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue.

RRC can configure an uplink mapping. 

For UL, one QoS flow for the PDU session is mapped onto only one data radio bearer at a time

	DRB configuration
	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)

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.

Working assumption: 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.

1:
RAN2 to confirm that the timing of non-default DRB establishment (RAN to UE) for QoS Flow configured during PDU Session Establishment could be done NOT at the same time as PDU Session Establishment. (up to eNB implementation)

2
Working assumption from RAN2#96 is confirmed. i.e. First UL packet that doesn't have a mapping to a DRB, is mapped to a default DRB.

5.
The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  

6.
RAN decides and configures the default DRB for a PDU session.

	Reflective QoS
	For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.

The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

=>FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)

The QoS flow ID is presence once the AS reflective QoS is active.  

=>FFS whether it is always present.    

gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

There is a need to tell the UE that it has to update the mapping rule. For the AS reflective QoS it is up to the RAN to decide when to update the mapping rules. FFS on the details of the header format.

It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.

A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.

UE controlled AS reflective mapping deactivation is not supported

	QoS flow remapping
	FFS How and when the network can remap the flow to more appropriate DRB.
RAN should be able to move/remap a QoS flow from one DRB to another DRB

RAN should have an option to perform handover by preserving part of the DRB configuration and QoS flow to DRB mapping complemented by established/removed DRBs with corresponding changes in the QoS flow mapping.

In-order delivery should be ensured during flow re-mapping

	Handover
	1  “Lossless HO”, that is,  lossless, in sequence without duplication to upper layers, should be supported in specification for intra-NR. 

FFS whether we support QoS flow remapping at handover and, if supported, whether the handover is lossless for this case.

The Source gNB should transfer the current QoS flow to DRB mapping applied in the UE to the target gNB during handover procedure

	number of DRBs
	1:
The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)

2
The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs.

=>
Conclusions from the observations on support of DRB IDs is that the current NR (CP and UP) specs are able to support up to 29DRBs.

=>
To be concluded in the ASN.1 email discussion whether to increase the number of DRBs in RRC signalling to enable change of the DRB ID.

	QoS with DC operation
	1
NR/NR DC should support that different QoS flows of the same PDU session can be mapped to MgNB and SgNB. 

2
In the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MgNB and SgNB then there is one SDAP entity in the MgNB and one in SgNB for that PDU session.

1 At SN addition and at new PDU session establishment then MN makes the decision which QoS flows are moved SN

FFS Whether the SN can reject the movement of a QoS flow.

Irrespective of which node makes the decision of where a QoS flow is mapped (to MN or SN) then RAN2 will aim that the RRC signalling is the same.

1: The MN makes the decision to move ongoing/existing QoS flows to the SN (this agreement does not imply whether the QoS flow is moved by moving a single flow or by moving a whole bearer)

FFS Whether MN or SN takes the decision for flows being moved from SN to MN

2: The SN can reject the addition of a QoS flow, and inform the MN.

3: The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN. 

FFS: The QoS flow level offloading between the MN and SN, and if supported then whether lossless handover can be supported.

4: The lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node.

FFS: If the case where mapping is not maintained can support lossless handover

5: The SN is responsible for the DRB management  (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN

1:
SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move)

2:
QoS flow level offloading between the MN and SN is supported in NR.

FFS if a single SDAP entity is present in the UE for DC case.  An editor’s note will be added in the next revision

	SDAP related
	1: A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:

-
QOS flow->DRB routing; 

-
QoS-flow-id marking in DL packets;

-
QoS-flow-id marking in UL packets;.

2
The new protocol layer is applicable for all cases connecting to the 5G-CN

3:
Single protocol entity is configured for each individual PDU session.

-
New AS layer PDU is PDCP SDU

-
AS layer header is byte-aligned

-
DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB.   

-
AS layer header include the UL “Flow ID” depending on network configuration

3.
RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.

4.
Whether a SDAP header is present or not is configured by RRC per DRB
1.
RAN2 aims at designing a 1 byte SDAP header.  Whether the QFI is 6 bit or 7 bits is FFS.

2.
If configured, SDAP header size for a DRB is static (assuming 1 byte header).  The QFI will always be present. 

3. 
No SN will be introduced in SDAP

Working assumption: One bit, RQI, to indicate update of mapping rule(s)

=>
SDAP header remains fixed to 8 bits. The details are FFS.

=>
Support independent AS and NAS reflective QoS.  

=>
From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.    

=>
Ask SA2/CT1 if they expect to use more than 64 reflective flows per PDU session per UE at a time.  Indicate RAN2 agreement and strong need to have 6bits SDAP.   Questions will be included in SA2 LS from main session.  


FFS if final QFI in CT1/SA2 is larger than 6 bits, a mechanism to remap NAS QFI to AS QFI may be needed


1
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