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1 Introduction

This is the summary document for the following come back:  

CB: # 90_IntraSystemDF

- Clarify the understanding in 9.3.2.13
- Pick up the way to solve the ambiguity

(Nok - moderator)

Summary of offline disc R3-221100
2 For the Chairman’s Notes

Propose the following:  

After two rounds problem is acknowledged with 3 companies understanding option 1 from the specification and 1 company (peharps 2) understanding option 2.

To be continued

Decide and clarify which of option 1 or option 2 is the right coding
Option 1: the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE should include all QoS flow expected to be forwarded (i.e. including the ones both over the PDU session tunnel and the DRB level forwarding tunnel

Option 2: the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE includes only the QoS flows expected to be forwarded over the PDU session tunnel.  

3 First Round

Concerning the Handover Request Acknowledge transfer received by the SMF, the QoS flow setup response list IE is associated to the DL NG-U UP TNL Information IE not to the DL Forwarding NG-U UP TNL Information IE.

9.3.4.11
Handover Request Acknowledge Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	


The DL NG-U UP TNL Information IE is the one to be used by the CN to send DL packets, not the one to be used for forwarding. 
Therefore, it concerns all the QoS flows accepted by the target.

Among those QoS Flows, the QoS flow list with data forwarding IE indicates which ones have data forwarding accepted. See section 9.3.2.13:

9.3.2.13
QoS Flow List with Data Forwarding

This IE is used to provide a list of QoS flows with indication if forwarding is accepted.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item with Data Forwarding
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>Data Forwarding Accepted
	O
	
	9.3.1.62
	
	-
	


There are two possible interpretations related to this Data Forwarding Accepted:

Interpretation 1

The Data Forwarding Accepted IE is set to “true” for any QoS Flow which has been accepted for data forwarding i.e. either over the PDU session tunnel or DRB forwarding tunnel, this does not matter. 

This is the current reading of section 9.3.2.13 given that no restriction is indicated:

· 9.3.2.13
QoS Flow List with Data Forwarding

This IE is used to provide a list of QoS flows with indication if forwarding is accepted.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item with Data Forwarding
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>Data Forwarding Accepted
	O
	
	9.3.1.62
	
	-
	

	>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index

9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	ignore


Therefore, no change is needed for section 9.3.2.13, but change is needed for the HO Command Transfer IE which currently says that the SMF includes the QoS Flows accepted to be forwarded only over the PDU Session tunnel: 

· 9.3.4.10
Handover Command Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	QoS Flow to be Forwarded List
	
	0..1
	
	
	-
	


If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List IE within the Handover Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the listed QoS flows as specified in TS 38.300 [8].

Interpretation 2

The Data Forwarding Accepted IE is set to “true” only if the QoS Flow has been accepted for data forwarding over the PDU session tunnel. This enables the SMF to then include in HO Command Transfer in the QoS Flow To be forwarded List IE also only the QoS flows accepted for data forwarding over the PDU session tunnel. 

9.3.4.10
Handover Command Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	QoS Flow to be Forwarded List
	
	0..1
	
	QoS flows associated with the DL Forwarding UP TNL Information IE.
	-
	

	>QoS Flow to be Forwarded Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	


If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List IE within the Handover Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the listed QoS flows over the forwarding tunnel specified in the DL Forwarding UP TNL Information IE as specified in TS 38.300 [8].

For this interpretation 1, the HO Command part is then correct. The necessary correction is for the QoS Flow List with Data Forwarding IE which is currently not restricted to the QoS Flows accepted for forwarding over the PDU session tunnel only:

* 9.3.2.13
QoS Flow List with Data Forwarding

This IE is used to provide a list of QoS flows with indication if forwarding is accepted over the DL Forwarding NG-U UP TNL Information IE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item with Data Forwarding
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>Data Forwarding Accepted
	O
	
	9.3.1.62
	Only included if the QoS Flow is accepted for data forwarding over the DL Forwarding NG-U UP TNL Information IE
	
	

	>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index

9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	ignore


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


And/or :

· 9.3.1.62
Data Forwarding Accepted
This IE indicates that the NG-RAN node accepts the proposed DL data forwarding for the QoS flow which is subject to data forwarding.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Accepted
	M
	
	ENUMERATED (data forwarding accepted, …)
	Indicates only QoS Flow for which data forwarding is accepted over the DL Forwarding NG-U UP TNL Information IE.


Q1: which one is the correct interpretation according to you between interpretation 1 and interpretation 2? 

	Company
	Comment

	Nokia
	Interpretation 1 was our understanding from past discussions but we are open to discuss as long as this is clarified.

	CATT
	Both of the two options could work.

We think option 1 is safer. As we discussed in the previous meeting, it is up to implementation whether the source node would include flows which subject to DRB level data forwarding in the QoS Flows To Be Forwarded IE. Similarly, it is also preferred not to make limitation that QoS Flow List with Data Forwarding IE only refer to PDU session level data forwarding in the target node which may restrict the gNB implementation.

	Huawei
	Thanks for the above careful clarification. We may want to check this issue first. 

Case 1: only forwarding PDU session tunnel is setup decided by the target NG-RAN. 

Then target NG-RAN will not include the “Data Forwarding Response DRB List” in the Handover Request Acknowledge Transfer, then the SMF only sends the received “QoS Flow Setup Response List” to the source NG-RAN. Then it seems no issue identified. 

Case 2: only DRB level tunnel is setup decided by the target NG-RAN

Then the target NG-RAN will not include “DL Forwarding UP TNL Information” in the Handover Request Acknowledge Transfer, then the SMF will not send the “QoS Flow to be Forwarded List” to the source NG-RAN node. Then it seems no issue. 

So we want to ask this issue only happens in case both the PDU session tunnel and DRB level are setup during the handover? Then under what conditions that the target NG-RAN node will make such decisions? 

Another question is that with the change for interpretation 1, the “QoS Flow to be Forwarded List” will not associate with PDU session tunnel. Then it is not clear to us how the source NG-RAN node could differentiate which QoS flows are delivered by the PDU session tunnel, and which are delivered by DRB tunnel (just in case both are setup). 

	ZTE
	Both interpretations work. We prefer the first one(If the Data Forwarding Accepted IE is set to TRUE, the QoS flow can be used for data forwarding). 

	Samsung
	Both interpretations work. 

We agree with CATT the first one is safer. 

Clarification to HW: the source node has sent DRB with mapped Qos flows to the target. The source already know the Qos flows mapped to the DRB tunnel.

	Ericsson
	I think the issue we are discussing now is somehow related to the discussion we had early, how the source NG-RAN propose data forwarding. During that discussion we had clarified that it is the target to decide, 

In the HO Ack (T-RAN to AMF):

1. “QoS Flow Setup Response List” in our view includes all the QoS flows being accepted by the target. Some of them are accepted by the target for data forwarding per PDU session tunnel, thus there is an extra “Data Forwarding Accepted”. 

2. “Data Forwarding Response DRB List” indicates the DRB IDs to be forwarded per DRB tunnel. 

In the HO command (AMF to S-RAN):

1. The “QoS Flow to be Forwarded List” IE lists the QoS to be forwarded per PDU session tunnel, 

2. “Data Forwarding Response DRB List” indicates the DRB tunnel, which is copied from the HO Ack.

In our view the specification is clear. The proposed change would not be needed.

	Nokia
	Response to Huawei: 

The general case should be solved i.e. with both PDU session tunnel and DRB tunnel setup. But answers in the particular case where:

Only PDU session tunnel: according to current text, target gNB includes all qos flows accepted for forwarding, this will be reflected in the HO Command in “QoS Flow to be Forwarded List” IE. Then this case works (by coincidence) with current specification.
DRB tunnel only: according to current text, target gNB includes all qos flows accepted for forwarding, this will be reflected in the HO Command in “QoS Flow to be Forwarded List” IE. According to current text in HO Command all these flow should be sent over the PDU session tunnel -> specification is obviously broken here.
Mix of PDU session tunnel and DRB tunnel: same as above: according to current text, target gNB includes all qos flows accepted for forwarding, this will be reflected in the HO Command in “QoS Flow to be Forwarded List” IE. According to current text in HO Command all these flow should be sent over the PDU session tunnel, therefore including also the ones which should have been forwarded over the DRB tunnel! -> specification is broken.  

Response to Ericsson

By saying: “QoS Flow Setup Response List” in our view includes all the QoS flows being accepted by the target. Some of them are accepted by the target for data forwarding per PDU session tunnel, thus there is an extra “Data Forwarding Accepted”  -> this corresponds to interpretation 2.
However this clearly goes against current 9.3.1.62 which does not restrict the “data forwarding accepted” IE to be only the one for forwarding via PDU session tunnel. 
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Data Forwarding Accepted

This IE indicates that the NG-RAN node accepts the proposed DL data forwarding for the QS flow which is

subject to data forwarding
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Therefore it seems difficult to understand Ericsson saying the specification is OK ????




Moderator’s summary:

4 companies think interpretation 1 is the correct one. One company has obviously implemented interpretation 2. One company has asked questions and is still checking.

Proposal 2: TP...

4 Second Round

to be more precise:

Q2: according to you does the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE indicate:

· Option 1: Any QoS flow expected to be forwarded (i.e. including the ones both over the PDU session tunnel and the DRB level forwarding tunnel)  
· Option 2: only a QoS flow expected to be forwarded over the PDU session tunnel  
	Company
	Comment

	Nokia
	Option 1.

According to section 9.3.1.62 there is no such restriction as per option 2. Current section TS 38.413 section 9.3.1.62 specifies option 1.

[image: image2.png]9.3.1.62  Data Fofwarding Accepted

This IE indicates that the NG-RAN node accepts the proposed DL data forwarding for the QoS flow which is
subject to data forwarding.
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	Huawei
	Option 2 (based on the procedure texts below)

As specified in TS 38.413 below, it hints that if the DL forwarding UP TNL information is provided, the QoS flows are used for the PDU session level. 

“it may include the DL Forwarding UP TNL Information IE in the Handover Request Acknowledge Transfer IE as forwarding tunnel for the QoS flows listed in the QoS Flow Setup Response List IE of the HANDOVER REQUEST ACKNOWLEDGE message.”

But we understand that this descriptions may lead to some confusions.

	ZTE
	Option 1. we share same view with Nokia.

	Ericsson
	When we read the spec, we also need to read first how the source NG-RAN node proposes to the target. 
Thus in our view, the specification is clear.

	Deutsche Telekom
	Option 1 as explained by Nokia.


Q3: do you agree that the SMF will include in the QoS Flow to be forwarded List IE of HO Command Transfer IE what it has received from the target gNB as to be forwarded received in the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE ?

	Company
	Comment

	Nokia
	Yes: SMF has no way to distinguish which flows are to be forwarded over PDU session tunnel or DRB level tunnel: therefore, SMF has no choice but just copy paste what it receives in the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE into the QoS Flow to be forwarded List IE of HO Command Transfer IE.

	Huawei
	Agree

	ZTE
	Agree

	Ericsson
	SMF includes the QoS flows with the “Data Forwarding Accepted” marked.

	Deutsche Telekom
	Agree


Q4: according to you the QoS Flow to be forwarded List IE of the HO Command Transfer IE contain:

· Option 1: All QoS flows expected to be forwarded (including the ones over both the PDU session tunnel and the DRB level forwarding tunnel) 
· Option 2: only the QoS flows expected to be forwarded over the PDU session tunnel  
	Company
	Comment

	Nokia
	Option 1.

As per answers to Q2 and Q3, to be logical, it can only be option 1.

This however means that the text in section 8.4.1.2 is wrong and needs correction as proposd in our CR: 

If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List IE within the Handover Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the listed QoS flows as specified in TS 38.300 [8].



	Huawei
	Our current understanding is Option 2, with the descriptions in TS 38.413 above. 

To avoid any confusion, it can simply update the procedure texts, e.g., 

“it may include the DL Forwarding UP TNL Information IE in the Handover Request Acknowledge Transfer IE as forwarding tunnel for the QoS flows for which the Data Forwarding Accepted IE is included listed in the QoS Flow Setup Response List IE of the HANDOVER REQUEST ACKNOWLEDGE message.
 

	ZTE
	Based on our answers in previous two questions, we prefer to support option 1.

	Deutsche Telekom
	From explanations we would expect Option 1.

	
	


Moderator’s summary:

After two rounds problem is acknowledged with 3 companies understanding option 1 from the specification and 1 company (peharps 2) understanding option 2.
Proposal:
To be continued

Decide and clarify which of option 1 or option 2 is the right coding
Option 1: the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE should include all QoS flow expected to be forwarded (i.e. including the ones both over the PDU session tunnel and the DRB level forwarding tunnel

Option 2: the Data Forwarding Accepted IE of the HO Request Acknowledge Transfer IE includes only the QoS flows expected to be forwarded over the PDU session tunnel.  

5 Conclusion

The following is proposed:

Proposal 1: TP...
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