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1 Introduction

CB: # 18_ Lossless_Intra-systemHO

- For Lossless intra-system HO case: 

Introduce new IEs to provide the “new mapping” configuration in a backwards compatible manner? Introduce an explicit data forwarding completion indication from CU-UP to CU-CP to trigger the remapping of DRBs, or release of unused resources? Nok

Or add QoS Flows Information To Be Updated? Samsung, Huawei, Intel Corporation, China Telecom, LGU+, ZTE

- Lossless Inter-gNB HO case and inter-RAT HO from NR to LTE case?

- Capture agreements and provide CRs if agreeable

(Samsung - moderator)

Summary of offline disc in R3-214152
2 For the Chairman’s Notes

Propose the following:

Agreement:

Discuss how to indicate the Qos flow list accepted for data forwarding from source CU-CP to source CU-UP in CB#104 (The CRs were agreed already in CB#104).
Regarding how to provide both the old and new mappings to the target CU-UP during the bearer context setup procedure, company position is as follow based on three rounds of discussion:

Solution 1:  6 companies support

Solution 2:  1 company support

Solution 3:  1 company support

The tentative proposal for online check:
Proposal: Agree Solution 1 as way forward. Agree the CRs from co-signed companies in R3-213920/ R3-213920

3 Discussion (3nd Round)

Based on feedback for the 1st and 2nd round, the companies’ position for issue 1 (solutions to provide both the old and new mappings to the target CU-UP during the bearer context setup procedure) is as follow:

Solution 1:  4 companies support,    2 companies are not ok

Solution 2:  1 company support,       4 companies are not ok

Solution 3:  1 company support,       1 company is not ok,  2 companies don’t understand how it works

According to above status, the moderator propose to leave Solution 2 out. Let’s further check whether Solution 1 or Solution 3 based on clarifications in the second round.

Companies are invited to provide view whether they prefer Solution 1 or Solution 3?

	Company
	solution
	comments

	ZTE
	Solution 1
	We still prefer Solution 1, Solution 3 also needs to introduction a new indication. And Solution 1 is more straightforward.

	Huawei
	Solution 1
	For solution 3: this needs to have specification update as well, e.g. a “flag” in case multiple DRBs at the source while less DRBs at the target. 

With the introduction of “ QoS Flows Information Updated” IE in response message, there is no mismatch issue. 

	Nokia
	Neither
	We do not agree with the proposed down selection as uncertain points have not been addressed. At best the discussion should be marked as to be continued and keep open for alternative solutions. 

As already discussed in prior rounds, solution 1 has drawbacks that have not been resolved, and we still deem it unacceptable.

As to Solution 3, it is unclear whether it even works and hence cannot be agreed at this point either.

	Intel
	Solution 1
	Agree with ZTE and Huawei.

	LG Uplus
	Solution 1
	Agree with ZTE, Huawei, and Intel.


Moderator summary: All companies support Solution 1, except one company is not ok with either Solution 1 or Solution 3. In order to make progress, let’s try the following proposal during online discussion:
Proposal: Agree Solution 1 as way forward. Agree the CRs from co-signed companies in R3-213920/ R3-213920

4 Discussion (2nd Round)

Based on feedback for 1st round, there is agreement to discuss how to indicate the Qos flow list accepted for data forwarding from source CU-CP to source CU-UP in CB#104.

For the first and second issue, there are no common understanding.

Considering the first issue is more critical, let continue to discuss the first issue in the second round.

For the solutions to provide both the old and new mappings to the target CU-UP during the bearer context setup procedure, there are three solutions:

Solution 1: Add a new “QoS Flows Information To Be Updated” IE to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “QoS Flows Information Updated” IE to the BEARER CONTEXT SETUP RESPONSE message. [5][6][7]

Solution 2: Add Enhanced DRB To Setup List to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “Enhanced DRB To Setup List Used” IE to the BEARER CONTEXT SETUP RESPONSE message. [1][2]

Solution 3: Using QoS Flows forwarded on the forwarding tunnel(s) in Data Forwarding Information Request to transmit the Qos flows which will be forwarded (source mapping) over the DRB tunnel. And using QoS Flows Information To Be Setup to transmit the Qos flows which are configured to this DRB at target side. In order to support scenario 3 (the number of DRB in source side is more than the number of DRB decided to be setup in the target side), a new IE e.g. “Source DRB Indication” is included in Bearer Setup Request message.
Companies are invited to reply whether they can accept Solution 1?

	Company
	solution
	comments

	Samsung
	Yes
	Solution 1 is clear one and doesn’t add redundant information. 

	Huawei
	Yes
	

	Nokia
	No
	As indicated in Q1 response, we see Solution 1 has fundamental issues.

	Intel
	Yes
	Solution 1 and Solution 2 are under the same principle to address the issue in an inter-operable way by providing the updated QoS flow mapping list as a new IE, and Solution 1 aims to provide what it just needs and does not give redundant information. 

	Ericsson
	No
	Agree with Nokia. If this IE is not supported by the CU-UP, this will create a mismatch QoS Flow to DRB mapping between CU-CP and CU-UP. It changes the legacy IE meaning. And this is a new functionality.


Companies are invited to reply whether they can accept Solution 2?

	Company
	solution
	comments

	Samsung
	No
	In order to transmit a Qos flow list, many unnecessary information are transmitted.

	Huawei
	No
	

	Nokia
	Yes
	

	Intel
	No
	Solution 2 seems an overkill for what we need to address this issue. 

	Ericsson
	No
	There is no need for such complex solution


Companies are invited to reply whether they can accept Solution 3?

	Company
	solution
	comments

	Samsung
	Yes
	Solution 3 reuse the existing IE as much as possible.

	Huawei
	First trying to understand how solution 3 works. 
	Solution 3 still needs specification update. So why not follow solution 1? 

Somehow it seems to us that the “ Source DRB Indication” is equivalent to the new QoS flow mapping list in solution 1. But not sure how to work for the following scenario. 

· Source: DRB#1 – QFI1/QFI2;

· Target: DRB#1  - QFI1;  DRB#2 – QFI2. 

So the CU-UP shall indicate to the CU-UP that DRB#1 is configured with the source DRB indication IE?



	Nokia
	
	At this point, it is unclear to us how Solution 3 is expected to work in different scenarios.

	Intel
	No
	We think this is a wrong way of addressing the issue by re-using the existing forwarded QoS list. 

Over E1AP, QoS flows forwarded list and QoS flows to be setup list has been there "per DRB basis" from day 1.

If we follow this solution, CU-UP now receives QoS flows forwarded list outside of QoS flows requested to be setup for a DRB. In the per DRB handling over E1AP, it does not make sense that when CU-CP requesting to establish a DRB, the target CU-CP includes a QFI into QoS flows forwarded list for that DRB that the target CU-CP does not admit (i.e. into QoS flows requested to be setup list). 

We should introduce a new dedicated IE to provide the "updated" mapping list for backward compatibility and inter-operability as in Solution 1 or Solution 2.  

And our stage-2 says “Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell”. The DRB configuration requested to be setup in the legacy way should be "old DRB" configuration. What we need to provide as a new IE should be "how the mapping will be updated" as in Solution 1 or Solution 2. 

	Ericsson
	Yes
	To Huawei: Specification impact are much smaller, and might even be inexistant (if dummy QFI is used for the old DRB, instead of Source DRB Indication, or a flag indicating to ignore the QoS Flows Information To Be Setup IE, or a flag indicating to the CU-UP that this DRB will be used for data forwarding only). 

For the example given, at target CU-UP:

DRB1:

· QoS Flows Information To Be Setup IE = QFI1
· QoS Flows forwarded on the forwarding tunnel(s) IE = QFI1, QFI2
DRB2:

· QoS Flows Information To Be Setup IE = QFI2

· QoS Flows forwarded on the forwarding tunnel(s) IE = Not included
To Intel: There is no specification text stating that the QoS Flows forwarded on the forwarding tunnel(s) IE shall contains QoS Flows present in the QoS Flows Information To Be Setup IE the of the same DRB. QoS Flows forwarded on the forwarding tunnel(s) IE can contain any QoS Flow to be forwarded from the source node to the DL Data Forwarding Tunnel for this DRB.


5 Discussion (1st Round)

5.1 Solutions to provide both the old and new mappings to the target CU-UP during the bearer context setup procedure

For the solutions to provide both the old and new mappings to the target CU-UP during the bearer context setup procedure, there are two proposals:

Solution 1: Add a new “QoS Flows Information To Be Updated” IE to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “QoS Flows Information Updated” IE to the BEARER CONTEXT SETUP RESPONSE message. [5][6][7]

Solution 2: Add Enhanced DRB To Setup List to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “Enhanced DRB To Setup List Used” IE to the BEARER CONTEXT SETUP RESPONSE message. [1][2]

Solution 3: Using QoS Flows forwarded on the forwarding tunnel(s) in Data Forwarding Information Request to transmit the Qos flows which will be forwarded (source mapping) over the DRB tunnel. And using QoS Flows Information To Be Setup to transmit the Qos flows which are configured to this DRB at target side
Q1: Which solution are you ok in order to support lossless intra-system handover in CP-UP separation scenario?

	Company
	solution
	comments

	Samsung
	Solution 1
	Solution 2 introduces too many redundant information.
For lossless handover, the target needs to use the source Qos flow mapping to DRB mapping as the source for forwarded data. For other configurations e.g. RLC/MAC, the configuration at the target side could be used. So what is needed in the CU-UP is source and target mapping. 

In order to transmit a Qos flow list, many unnecessary information are transmitted. Therefore,  Solution 2 is not preferred. 

	Intel
	Solution 1
	Both works, but as for correction, we prefer the simplest approach with minimal impacts. 

	Huawei
	Solution 1
	Agree with Samsung and intel. 



	Nokia
	Solution 2
	As explained in R3-213479, 

The issue with Solution 1 is that not only is the existing meaning and handling of the legacy IEs modified, but it also introduces a new functional requirement to the gNB-CU-UP to be able to handle the same QFI value for multiple DRBs simultaneously and it also brings unclarity as to which DRBs belong to the “old mapping” and which refer to the “new mapping”. This is a new function for the gNB-CU-UP. Consider the following case.

Old Mapping Configuration: DRB1: QFI1,QFI3 // DRB2: QFI2

New Mapping Configuration: DRB2: QFI1, QFI2 // DRB3: QFI3

With the encoding and procedural text proposed for Solution 1, DRB3 in the example above would be set as if it was part of the old configuration by using the legacy IEs even it is not, and also lead to a representation with duplicated QFI mappings to multiple existing DRBs. This is just one example, and there are several other scenarios that can also lead to these inconsistencies as well. This incurs new functional changes to existing gNB-CU-UP implementation, and which can be avoided with Solution 2.

	ZTE
	Solution 1
	

	Ericsson
	Solution 3
	The only NBC concern brought by proponents of new signalling is that the QoS Flows forwarded on the forwarding tunnel(s) should be a subset of QoS Flows Information To Be Setup. But there is no specification text stating that this should be the case. The only drawback of solution 3 is that in some remapping cases (e.g. 3), only the QoS Flows forwarded on the forwarding tunnel(s) IE will contain relevant information. This can easily be solved by adding a QFI not established in other DRBs in the QoS Flows Information To Be Setup IE, or by asking the CU-UP to ignore this IE, or by indicating to the CU-UP that this DRB will be used for data forwarding only.
Also, please note that stage-2 says “ Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell”. Therefore, the old DRB has to be present in the target gNB, and this includes the target CU-UP.


5.2 “explicit data forwarding completion indication” from CU-UP to CU-CP
In order to timely release the unnecessary resources in the CU-UP, DU and the UE, a proposal is to include an explicit indication from CU-UP to CU-CP to notify that data forwarding has completed [1][2]. Subsequently, the CU-CP can trigger a modification accordingly to release the unused resources at CU-UP, DU and the UE.
Q2 do you think “explicit data forwarding completion indication” from CU-UP to CU-CP is needed?

	Company
	Yes/No
	Comments

	Samsung
	
	We see the benefit to have this indication as claimed in the paper [1][2]. 

	Intel
	Maybe
	We also acknowledge the benefits to timely release the unused DRB in the UE and DU if the DRB is only used for handling forwarded datas in CU-UP and CU-CP decides no QoS flow is mapped after that. 

However, if we agree to have this explicit data forwarding completion indication, we think that it should be CU-CP who  should configure CU-UP (per DRB basis) whether to send data forwarding completion indication or not. The reason is because (1) it is CU-CP who decides to perform next steps based on this indication; and (2) to ensure inter-operability. And if CU-UP is configured to do so, we prefer a new dedicated CU-UP initiated class-2 procedure, rather than re-using the class-1 CU-UP-initiated Bearer Context Modification procedure. 

	Huawei
	No
	We are not convinced to introduce the “ an explicit data forwarding completion indication from CU-UP to CU-CP” in solution 2. It seems the motivation is just for “release the unused resources at CU-UP, DU and the UE”, but the existing per DRB/session level inactivity notification seems sufficient.

	Nokia
	Yes, needed
	Without this indication there are two shortcomings if we rely on the existing inactivity notification per DRB:

· The inactivity notification over E1 AP is controlled per UE, PDU or DRB. Therefore, if set per UE or PDU the notification would likely take much longer to be sent, given that all DRBs in the PDU, or in the UE need to be inactive for the configured time prior to sending this message. Thus, in multiple scenarios this signal will be issued too late.

· Even if the inactivity notification is set “per DRB”, there is no requirement that a gNB-CU-UP shall monitor inactivity for a DRB that is only used for data forwarding, Therefore, in an intervendor deployment, there is no guarantee that a gNB-CU-UP will ever send a message concerning the inactivity for DRBs that were established just for data forwarding. In this case as well, the resources would be left hanging at the gNB-CU-CP, gNB-DU and UE. 
In regard to the method on how to signal completion of data forwarding, we see acceptable both options (a) to reuse BEARER CONTEXT MODIFICATION REQUIRED as proposed, or (b) to introduce a new class 2 message.

	ZTE
	Neutral
	The indication seems OK, but maybe not essential.

	Ericsson
	Not needed
	If no fresh data from CN is arriving to the CU-UP for the old DRB, there is no drawback to keep it a bit longer (i.e. after all the data has been forwarded) in the CU-UP. CU-CP can then remove it by Bearer Configuration Modification, by taking some good margin, or by using inactivity monitoring.


5.3  How to indicate the Qos flow list accepted for data forwarding from source CU-CP to source CU-UP

Currently, it’s not possible for the source CU-CP indicated the Qos flow list accepted for data forwarding to the source CU-UP. [3][4] proposed a way forward.

Observation from Moderator:

The same problem was also identified in R3-213274/75/76 in agenda 9.3.4.1. Considering the issue is mainly related with PDU Session tunnel data forwarding. It’s better to discuss the issue in one place e.g in 9.3.4.1 together with R3-213274/75/76.
Q3 Is it ok to discuss this issue in 9.3.4.1 together with R3-213274/75/76?

	Company
	OK/NOK
	Comments

	Samsung
	OK
	

	Intel
	OK
	[3][4] are indeed a good catch. 

	Huawei
	OK
	This can be discussed in CB#104. As commented online, we acknowledge this issue. But the CR in [3,4] can not solve this. 

	Nokia
	OK
	OK to discuss as part of CB#104

	ZTE
	OK
	

	Ericsson
	OK
	


6 Conclusion, Recommendations [if needed]

If needed
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