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Introduction

This contribution is to kick off the following discussion.
	CB: # 90_EndMarker

- Find RAN3 group understanding on the QFI included in end marker received the target NG-RAN node in the case of intra-system HO

- Then check CR is needed or record in the minutes 

- LS to CT4?

(ZTE - moderator)

Summary of offline disc R3-222514


Please Note: plan to do two rounds of discussion in this meeting.
The first round email discussion plan to be closed at the end of  1st week.(Friday 18:00 UTC, 2022-2-25)

The second round email discussion plan to be end 2 hour before deadline of email discussion 2nd week.(Tuesday, 11:00 UTC, 2022-3-1)

For the Chairman’s Notes

Agreement for discussion:

It is clear in Stage 2 specification the end makr packets received by source NG-RAN node are per PDU session. How the NG-RAN node deals with the case that QFI is provided in the end markers during intra-system handover, should not be specified.

R3-222836 LS on Handling of end marker packets to CT4 noted.
Second round Discussion
Based on the output from the first round discussion, at least 1 company believes UPF should not provide end mark packets with QFI during intra system handover. Several companies think no specification rule out the possibility for UPF to provide end mark packets with QFI during intra system handover. However, the majority view is no need to send LS to CT4.

The Moderator would provide the following conclusions:
NG-RAN node ignores the QFI information ,if provided by UPF, within end marks during intra-system handover and thinks there is no more packet will be transmitted over the tunnel.

No LS to CT4.

No stage2 specification update needed.

No need to capture above into Chair notes.
Q2-1: Please provide your view if anything missing.
	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Huawei
	Yes
	

	Nokia
	Disagree
	Again, CT4 specifications clearly don’t allow to send end marker with QFI. 

If companies have doubts, we can send an LS to CT4.

Therefore the above agreement that “NG-RAN node ignores the QFI” is not correct: the behaviour of source gNB upon receiving end marker with QFI is actually implementation dependent. a valid implementation of a source gNB can be to ignore but can also be to fail receiving an end marker with QFI

	Samsung
	Yes
	

	E///
	No
	The first sentence is not common understanding of the group. Also one company’s (Nokia) comments are missing in the first round when moderator gave the count.

The last sentence is not clear. Then it means the first sentence is not the consensus? 

We understand that moderator is trying to close this discussion without any spec change or LS, which can be considered as a reasonable way forward.

One proposal on the rewording of first sentence will be:

How the NG-RAN node deals with the error due to wrong implementation, i.e., QFI is provided in the end marks during intra-system handover, should not be specified.

	Radisys
	Yes
	

	
	
	

	
	
	

	
	
	


First Round Discussion

NG-RAN node behavior when receiving end marks for intra system handover
During the on line discussion, the behavior of NG-RAN node when receiving end marks with QFI can  not achieve consensus.
	9.2.3.2.3
Data Forwarding

--omit unchanged part

Handling of end marker packets:

-
The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel.-
End marker packets sent via a data forwarding tunnel are applicable to all QoS flows forwarded via that tunnel. After end marker packets have been received over a forwarding tunnel, the target NG-RAN node can start taking into account the packets of QoS flows associated with that forwarding tunnel received at the target NG-RAN node from the NG-U PDU session tunnel.


The Moderator would collect common understanding regarding to NG-RAN node when handling of end marks during intra-system handover scenario. The premise is not correct. What has been discussed online is whether QFI can be included in the End Marker packets from UPF during intra-system handover. 
Some companies referred to CT4 specification and think the answer is a clear NO. Some companies would further check. Thus, we should not discuss what the NG-RAN behavior could be if the QFI is sent in the End Marker, but whether there is common understanding on the inclusion of QFI for this case. Giving interpretations on NG-RAN behavior based on a no-consensus precondition does not help address the concern.
If the answer is no, then NG-RAN node shall not receive End Marker with QFI during intra-system handover, then we don’t need to discuss about NG-RAN behavior because it is a mistake by bad implementation in the UPF.
Q0: Whether QFI can be included in the End Marker packets during intra-system handover?
	Company
	Y/N
	Comment

	E///
	No
	Current CT4 specification has defined that the QFI is only included in the End Marker packets during inter-system handover. The implementation shall comply with section 5.17.3 in TS 29.244.

	ZTE
	
	The reason why Q0 is not pursuit in the 1st round discussion bacause the clarification belong to CT and it is not appropriate for RAN3 to make the conclusion what UPF should  behavior before LS response to CT4 can be received.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Interpretation 1: NG-RAN node takes the situation as an error case when receiving end marks with QFI during intra-system handover. NG-RAN node still waits for end marks without QFI for the PDU session. Since end mark is a single direction packet, then there is no way for NG-RAN node to report the error to Core network. 

Interpretation 2: NG-RAN node takes the situation as an error case. NG-RAN node ignore the QFI within end marks and thinks there is no more packet to be send for the PDU session. Still there is no way to report the error to core network.
Interpretation 3: NG-RAN node just  ignores the QFI within end marks  and think there is no more packet to be send for the PDU session. In this interpretation, there is no error happen.

Interpretation 4: NG-RAN node thinks there is no more packets will be send for the QoS flow of the QFI. NG-RAN node still waits for end marks for other QoS flows of the PDU session. 
Interpretation 5: NG-RAN node doesn’t care whether a QFI is included in the end marker. The NG-RAN think no more data will be transmitted over the tunnel.
Q1: Please provide your view on these interpretations?
	Company
	Which interpretation is correct for NG-RAN node? Or other one?
	Comment

	ZTE
	Interpretation 2/3
	

	Huawei
	Interpretation 3
	We don’t think this is an error case. 

As quoted by the moderator above, it is clearly specified that the GTP-U end marker packets are per PDU session (not per QoS flow!). Then if the NG-RAN nodes receives the QFI in the end marker packets, the NG-RAN just considers this is the last packet(s) for the PDU session, nothing is broken. 

	CATT
	
	Whether NG-RAN node interpret it as an error case depends on whether it is a correct behavior in UPF to include the QFI in end marker packet.

	Samsung
	Interpretation 5 or

Interpretation 5
	In stage 2, it is clearly state that “The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel.-
End marker packets sent via a data forwarding tunnel are applicable to all QoS flows forwarded via that tunnel. After end marker packets have been received over a forwarding tunnel, the target NG-RAN node can start taking into account the packets of QoS flows associated with that forwarding tunnel received at the target NG-RAN node from the NG-U PDU session tunnel.”

	Radisys
	Interpretation 3/5
	Both interpretation 3 and 5 are same. NG-RAN Node need not bother about the QFI in the end marker. Once end marker is received, no more packets are expected for that PDU session.

	E///
	None of them
	We don’t see the point of discussing NG-RAN behavior because of wrong UPF implementation.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


There is no different with interpretation 3 and 5 except the description of error.
Four companies fine for interpretation 3/5, one company thinks no need to discuss NG-RAN behavior
 Clarification from CT4?

Based on the analysis in [2][3], there is no specific description related to the UPF behavior when sending end mark packets during intra-system handover.

The Moderator would collect views on whether the clarification from CT4 is needed.
If necessary, and LS need to be provided for CT4.

Q2: Please provide your view on clarification from CT4 related to the UPF behavior when sending end mark packets during intra-system handover?
	Company
	Comment

	ZTE
	There is no limitation in current specification in CT4. No strong view on whether the LS is necessary. If majorities in RAN3 think the end marks with QFI during intra-system handover is an error case, then it is beneficial to send LS to CT4 for clarification.  

	Huawei
	Seems no strong need, but open for discussion.  

The reason is that in the past CT4 updated their specification about the 5G to 4G handover, just based on the RAN3 agreements. Also this is the reason why there are no descriptions on the intra-5GS-system handover in CT4’s specification. Don’t know how CT4 will reply if we raise this question.   

	CATT
	We prefer to check with CT4.

During the online discussion, it seems there are different view on whether UPF may include QFI in the end marker packet.We think RAN3 is not the right place to discuss on this issue and it is better to consult CT4 on the behavior of UPF.

	Samsung
	No need to check with CT4.

There is no specific description related to the UPF behavior when sending end marker packets during intra-system handover. This means there is no specific requirement to include QFI. If some implementation includes a QFI, the NG-RAN node doesn’t care or ignore it. Because in RAN specification, it is clear that end marker is per PDU session.

	Radisys
	Agree with Samsung

	E///
	CT4 specification is clear. No need to send any LS.

	
	

	
	

	
	

	
	


Conclusion: No consensus on LS to CT4 for clarification.
Any other issue left 
Q3: Please provide your view if anything missing.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


After the first round discussion, checks CRs/LS/Chair note is necessary in the second round.
Conclusion, Recommendations [if needed]

If needed
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