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1 Introduction

CB: # 22_DirectDataFwd_DC
- NR SA to EN-DC Handover: Whether to pursue option 3 and the detailed signaling solution to support option 3?

- EN-DC to NR SA Handover: Whether to pursue option 2/3 and the detailed signaling solution to support option 2/3?

- Whether scenario 3, e.g. MN has no direct forwarding, SN has direct forwarding shall be supported?
- Any other topics?
- Capture agreements and provide CRs if agreeable

(Samsung - moderator)

Summary of offline disc R3-215825
2 For the Chairman’s Notes

Propose to agree the following: 

Direct data forwarding from MR-DC connected to 5GC to E-UTRAN:
R3-215535, agreed
Direct data forwarding from NR SA to EN-DC HO:

Agreement:

The target SN has information on direct forwarding path availability information between itself and neighboring source nodes.
In order to let the Target SN decides direct forwarding path availability between itself and the source NG-RAN, the following specification impact are needed:

-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

R3-216075, rev of 5781, agreed
Direct data forwarding from EN-DC to NR SA HO
Agreement:

The source SN or the target NG-RAN node has information on the direct forwarding path between itself and neighboring nodes
Open issues:

· Regarding the specification impact for Direct data forwarding from EN-DC to NR SA HO, it’s FFS whether Option 2a or Option 3a is selected.

· FFS whether the proposals for inter-system handover are applicable for intra-system handover involving MR-DC, and intra-system SN change.

· Keep Scenario 3 as FFS (no change comparing with the status in previous meeting).
3 Discussion

3.1 Direct data forwarding from MR-DC connected to 5GC to E-UTRAN

In [7][8], problems were identified for supporting direct data forwarding from the source SN to the target eNB during inter-system handover from MR-DC connected to 5GC to E-UTRAN:

1)
The source SN doesn’t know the mapping of a Qos flow to the E-RAB tunnel.

2)
For inter-system handover, the forwarded packet should not include the PDCP SN and QFI. The source SN doesn’t know the handover is inter-system handover.

To solve the two problems, the proposal is to add new IE “Data Forwarding Info from target E-UTRAN node” in XN-U ADDRESS INDICATION message to transmit the E-RAB data forwarding tunnel. The existence of the new IE implicitly indicates an inter-system handover.

Q1: Do you agree the proposal?

	Company
	Comment

	Samsung
	Yes.

Otherwise, direct data forwarding from the source SN to the target eNB cannot be supported. 

	CATT
	Support the intention of the proposal.

However, as to the solution, in fact, we prefer the solution 1 in the original contribution i.e. MN send the E-RAB id for each flow received from CN to SN and provide data forwarding tunnel per E-RAB.

Our view is that the SN case is not completely the same with CP/UP separation scenario. Since SN has both control plane and use plane, it is reasonable to send the E-RAB information from MN to SN which provide reference information.

	Huawei
	Yes. 

The only thing is how the source MN knows the direct data forwarding between the source SN and target node, so as to forward the new IE to the source SN. We understand either it can be solved by the following discussion, or legacy solution (e.g.OAM), so no obstacles to have this CR. 

About CATT’s comments, it seems to us that there is no need for the source SN to be aware of the E-RAB ID . 

	Nokia
	Yes

	Samsung1
	To CATT:
Let me confirm your comments: by “we prefer the solution 1 in the original contribution”, I guess you mean the solution 1 in the draft Samsung contribution which is distributed before the meeting? Solution 1 is as follow:

Solution 1: The MN forwards the mapped E-RAB ID to the SN for the Qos flows configured in the SN during SN addition procedure. 

Data Forwarding Response DRB List in Data Forwarding Info from target NG-RAN node within XN-U ADDRESS INDICATION message is used to transmit the E-RAB tunnel. 

An “inter-system handover indicator” IE is added to XN-U ADDRESS INDICATION message.

So the SN will know the Qos flows mapped to an E-RAB data forwarding tunnel and inter-system data forwarding information.

Solution 1 reuse Data Forwarding Response DRB List in Data Forwarding Info from target NG-RAN node within XN-U ADDRESS INDICATION message to transmit the E-RAB tunnel. To support this, E-RAB ID is forwarded to the SN during SN addition procedure and “inter-system handover indicator” IE is added to XN-U ADDRESS INDICATION message. 

Is this really your preference?

While in the proposed solution above, only “Data Forwarding Info from target E-UTRAN node” is needed which is clear and clean. 

	ZTE
	Yes


	Ericsson
	Yes

	Qualcomm
	Yes


Q2: If the answer to Q1 is yes, any comment on the CR in R3-215535 [8]

	Company
	Comment

	
	

	
	

	
	

	
	

	
	


Moderator Summary:

All companies agree the proposal except one company prefer Solution 1 in the draft contribution distributed before the meeting. There is no comment on the initial CR.

Proposal 1: Agree the CR in R3-215535.
3.2 Direct data forwarding from NR SA to EN-DC HO

The following agreements have been made at last RAN3#113e meetings. 

NR SA to EN-DC Handover:  
Direct data forwarding is possible between the source NG-RAN node and target SgNB (SN) node. 
RAN3 acknowledges that for EN-DC, the SgNB could have direct data forwarding information with its neighbouring nodes without extra configuration effort. 

· One of reasons is that RAN3 specification already supports the SgNB/gNB logical nodes coexistence case via the 5GS-TAC IE in TS 36.423, in which case both could share the direct data forwarding configuration information. 

WA: the option 3 below could be pursued between the following options.  

· Option 2: target MN – the target MeNB is configured by OAM with the direct forwarding path availability information between the neighboring source nodes and the neighboring target SgNB nodes (i.e. not relevant to itself).

· Option 3: target SN – the target SN is configured by OAM with direct forwarding path availability information between itself and neighboring source nodes

In [1]-[12], it is proposed to turn the WA to the agreement and agree option 3.

Q3: Do you agree to turn the WA to the agreement?

	Company
	Comment

	Samsung
	Yes. The technical reasons are explained in [1]-[12].

	CATT
	Yes

	Huawei
	Yes

	Nokia
	Yes, but we would like to change “is configured by OAM with” to “has information on”. The reason is that the foundation of the WA is the assumption that the target en-gNB is also SA gNB that is a neighbour of the source gNB. Thus, it may have the information from e.g. ANR, not only OAM.

	ZTE
	Yes

	Ericsson
	Yes. Agree with Nokia

	Qualcomm
	Yes


Moderator Summary:

All companies agree to turn the WA to the agreement. Two companies propose to change “is configured by OAM with” to “has information on”. The moderator observes that the sentence after change is right.
Proposal 2: The target SN has information on direct forwarding path availability information between itself and neighboring source nodes.
In order to let the Target SN decides direct forwarding path availability between itself and the source NG-RAN, the following specification impact are needed:

-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

Q4: Do you agree the above specification impact is needed?

	Company
	Comment

	Samsung
	Yes.

	CATT
	Yes

	Huawei
	Yes

	Nokia
	All right

	ZTE
	Yes


	Ericsson
	Yes

	Qualcomm
	Yes


Moderator Summary:

All companies agree that the above specification impact is needed.
Proposal 3: In order to let the Target SN decides direct forwarding path availability between itself and the source NG-RAN, the following specification impact are needed:

-
The target MN provides the source RAN node ID to the target SN;

-
The target SN notifies the direct data forwarding availability indication to the target MN.

3.3 Direct data forwarding from EN-DC to NR SA HO

The following agreements have been made at last RAN3#113e meetings. 

EN-DC to NR SA Handover:  

direct data forwarding is possible between the source SN and the target NG-RAN node.  

WA: the option2/3 below could be pursued among the following options

· Option 1: source MN – the source MN is configured by OAM with the direct forwarding path availability information between the source SN and the target node (i.e. not relevant to itself).

· Option 2/3: source SN/target node – the source SN or the target NG-RAN node is configured by OAM with the direct forwarding path between itself and neighboring nodes. 

In [1]-[12], it is proposed to take the WA to the agreement and agree that option2/3 below could be pursued for direct data forwarding from EN-DC to NR SA HO.

Q5: Do you agree to turn the WA to the agreement?

	Company
	Comment

	Samsung
	Yes. The technical reasons are explained in [1]-[12].

	CATT
	Yes

	Huawei
	Yes

	Nokia
	Yes, but with similar edition like proposed in Q3.

	ZTE
	Yes

	Ericsson
	Yes, agree with Nokia

	Qualcomm
	Yes


Moderator Summary:

All companies agree to turn the WA to the agreement. Two companies propose to change “is configured by OAM with” to “has information on”. The moderator observes that the sentence after change is right.
Proposal 4: The source SN or the target NG-RAN node is configured by OAM with the direct forwarding path between itself and neighboring nodes
For option 2 and option 3, the moderator observed that both target node and source SN could be configured by OAM with the direct forwarding path between itself and neighboring nodes. This information is necessary if the node needs to trigger a handover for its serving UEs (for the source SN, it can serve UEs in case of SgNB/gNB logical nodes coexistence). So option 2 and option 3 are not exclusive.
Observation: Option 2 and Option 3 are not exclusive. Both could be configured by OAM with the direct forwarding path between itself and neighboring nodes.

Q6: Do you agree the observation?

	Company
	Comment

	Samsung
	Yes.

	CATT
	Yes

	Huawei
	Yes of course. 

	Nokia
	Not quite.

The target SA gNB may not know if the source SN is co-implemented with on of its neighbours. So, it is safer to assume that the source SN has better knowledge about the direct path availability.

	Samsung1
	Clarification to Nokia:
If the source SN doesn’t support standalone gNB function, then the target gNB will have no information on the direct forwarding path availability with the source SN, so the target gNB decide indirect data forwarding. If the source SN also support standalone gNB function and has interface with the target gNB, the target eNB will know direct data forwarding path availability information. So what the target gNB needs to know is whether it has direct forwarding path with the source SN. 

	ZTE
	Yes

	Ericsson
	Yes

	Qualcomm
	Yes


The actual question which needs to be discussed is whether the source SN or the target node decides direct forwarding path availability between the source SN and the target node for handover from EN-DC to SA. There are the following two options:

Option 2a: The source SN decides direct forwarding path availability between the source SN and the target node. 

The source MN queries the source SN to get this information. The source MN transmits the information to the SMF. The SMF further transmits the information to the target node.

Option 3a: The target node decides direct forwarding path availability between the source SN and the target node. The target node transmits the information to the source in target node to source node transparent container.

The signaling flow for Option 2a:
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Figure 1: The signaling flow for Option 2a:

The signaling flow for Option 3a:
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Figure 2: The signaling flow for Option 3a:

Q7: Is option 2a or option 3a your preferred solution for direct data forwarding from EN-DC to SA NR? 

	Company
	Comment

	Samsung
	Option 3a

The benefits of Option 3a is that the existing handover signaling flow is not impacted.

While for Option 2a, a new procedure is inserted between Handover Required and Handover Command message. This will impact the state machine design in implementation. Currently, the Source MeNB is waiting for Handover Command message after sending out Handover Required message.

	CATT
	Option 2a

With option 3a, for EN-DC to SA handover scenario, data forwarding between source SgNB and target gNB has to involve both EPS and 5GS CN node even if direct data forwarding tunnel is available between source SgNB and target gNB. It is not optimal.

What’s more, if the SMF finds that indirect data forwarding is not possible and also receive direct data forwarding path not available indication from source MN, data forwarding could not be supported even if there is direct data forwarding tunnel between source SgNB and target gNB.

As to the comments from SAMSUNG on option 2a, since SN node is still kept during handover preparation procedure, source MN is already ready to have interaction with source SN node. Message exchange between source MN and source SN would not impact the  state design machine between source MN and target node .

	Huawei
	Option 3a. 

About CATT’s comments, we understand option 3a has no CN impact, and this is related to scenario 3 below? 

	Nokia
	Since we prefer the source SN to decide, option 2a seems safer.

	Samsung1
	To CATT comments:

Agree with HW, CATT’s comments on the CN impact is focus on Scenario 3. For Scenario 3, from SA to EN-DC, each solution has CN impact. From EN-DC to SA, either to have CN impact or have to support direct forwarding from S-MN -> S-SN -> target (this also have big impact on Xn/X2). The solution for Scenario 3 can be further evaluated in 3.5.

	ZTE
	Prefer option 3a since it has less impact on the existing handover signaling flow

	Ericsson
	Option 3a

	Qualcomm
	Option 2a. Source deciding seems to be better.


Moderator Summary:

Four companies support option 3a. Three companies support option 2a.

It’s FFS whether Option 2a or Option 3a is selected
3.4 Intra-system mobility scenarios and common design

The following agreements have been made at last RAN3#113e meetings. 

The additional scenarios (i.e. intra-system SN change, and intra-system handover involving MR-DC) are considered, and it is expected to have a common design for all handover scenarios involving MR-DC.  
So the agreed solutions should also be applicable for the additional scenarios (i.e. intra-system SN change, and intra-system handover involving MR-DC)
Proposal: Agree that the above proposals for inter-system handover are applicable for intra-system handover involving MR-DC, and intra-system SN change.
Q8: Do you agree the proposal? 

	Company
	Comment

	Samsung
	Agree 

	CATT
	Agree

	Huawei
	Yes, we think this is already common understanding at previous meeting. 

	Nokia
	No. In case of SN change (and a HO with SN change), there is no ANR between the SNs. And as discussed before, if OAM is to be involved, it is the easiest to configure the MN. Therefore, this scenario is not supportable on the ground of the agreed assumptions.

	ZTE
	Yes

	Ericsson
	No. Agree with Nokia

	Qualcomm
	Agree


Moderator Summary:

Five companies support with two objections.

No agreement.
3.5 Scenario 3 (MN has no direct forwarding, SN has direct forwarding)

The scenario 3 is marked with FFS as follows. This is applicable both for EN-DC to NR SA handover, and NR SA to EN-DC handover.  

- Scenario 3 (FFS): MN has no direct forwarding, SN has direct forwarding

3.5.1 Inter-system handover from NR SA to EN-DC

In inter-system handover from NR SA to EN-DC case, the open point for scenario 3 is whether direct data forwarding should be performed from the source NG-RAN node to the target SN in the following scenario?
· Source NG-RAN node has no direct data forwarding path with the target eNB

· Source NG-RAN node has direct data forwarding path with the target en-gNB
Moderator Analysis: From technical point of view, it is possible to support direct data forwarding from the Source NG-RAN node to the target en-gNB. 

E.g. the enhancement based on Option 3 in 3.2:
· The target MN provides direct data forwarding availability indication and the bearer list which terminate at the SN to the MME;  The MME further forwards those information to the AMF/SMF.

· With that, the SMF/UPF and MME/SGW will not assign indirect data forwarding path for the bearers for direct data forwarding.

Q9: Do you think direct data forwarding for scenario3 should be supported for inter-system HO from SA NR to EN-DC? 

	Company
	Comment

	Samsung
	We prefer to firstly focus on the solutions for Scenario 1 and Scenario 2. After those are concluded, scenario 3 can be discussed further.

	CATT
	Current data forwarding path

Optimal data forwarding path 

Scenario 1

MN terminated:Source MN->target node

SN terminated:Source SN->Source MN->target node
MN terminated: Source MN->target node

SN terminated: Source SN->target node
Scenario 2 

MN terminated:Source MN->target node

SN terminated:Source SN->Source MN->target node

No optimization could be done

Scenario 3

MN terminated: Source MN->S-GW->UPF->Target node
SN terminated: Source SN->Source MN-> Serving GW -> UPF ->target node
MN terminated: Source MN->Source MN->Target node   
SN terminated: Source SN->target node
In above table, we provide the comparison of the data forwarding path optimization for all 3 scenarios. Obviously, in scenario 1, the optimization is only to avoid the involvement of MN node. However, in scenario 3, the optimization is to avoid the involvement of CN node which has much more benefits.

With that, we prefer to support all the 3 scenarios with unified solution if the impact to spec is acceptable. 

	Huawei
	Agree with Samsung.

Also it seems this scenario 3 is a little complicated “MN terminated: Source MN->Source SN->Target node   
”

	Nokia
	To be honest, it is hard to see the difference between this scenario and the one discussed in 3.2…

	ZTE
	Agree with Samsung

	Ericsson
	No need to support this scenario

	Qualcomm
	Agree with Samsung and CATT


Moderator Summary:

Clearly there is no common understanding.

3.5.2 Inter-system handover from EN-DC to SA

In inter-system handover from EN-DC to NR SA case, the open point for scenario 3 is whether direct data forwarding should be performed from the source SN to the target NG-RAN node in the following scenario?
· Source eNB has no direct data forwarding path with the target NG-RAN node

· Source en-gNB has direct data forwarding path with the target NG-RAN node
Moderator Analysis: From technical point of view, it is possible to support direct data forwarding from the Source SN to the target NG-RAN node no matter Option 2a or Option 3a is agreed in 3.3. The solution based on Option 2a was proposed in [9]. The solution based on Option 3a could be as below: The source eNB sends the bearer list terminated at the SN to the MME and to the target. The SMF/AMF indicates direct forwarding path availability of the SN to the source MME. Therefore the MME will not request the SGW to assign indirect data forwarding tunnel for direct data forwarding. 

Q10: Do you think direct data forwarding for scenario3 should be supported for inter-system HO from EN-DC to SA? 

	Company
	Comment

	Samsung
	We prefer to firstly focus on the solutions for Scenario 1 and Scenario 2. After those can be concluded, scenario 3 can be discussed further.

	CATT
	Current data forwarding path

Optimal data forwarding path 

Scenario 1

MN terminated:Source MN->target node

SN terminated:Source SN->Source MN->target node
MN terminated: Source MN->target node

SN terminated: Source SN->target node
Scenario 2 

MN terminated:Source MN->target node

SN terminated:Source SN->Source MN->target node

No optimization could be done

Scenario 3

MN terminated: Source MN->S-GW->UPF->Target node
SN terminated: Source SN->Source MN-> Serving GW -> UPF ->target node
MN terminated: Source MN->Source MN->Target node   

SN terminated: Source SN->target node
In above table, we provide the comparison of the data forwarding path optimization for all 3 scenarios. Obviously, in scenario 1, the optimization is only to avoid the involvement of MN node. However, in scenario 3, the optimization is to avoid the involvement of CN node which has much more benefits.

With that, we prefer to support all the 3 scenarios with unified solution if the impact to spec is acceptable.

	Huawei
	Agree with Samsung

	Nokia
	To be honest, it is hard to see the difference between this scenario and the one discussed in 3.3…

	ZTE
	Agree with Samsung

	Ericsson
	No need to support this scenario

	Qualcomm
	Agree with Samsung and CATT.


Moderator Summary:

Clearly there is no common understanding.

3.6 Further aspects

Please add any further aspects that are in scope and were not included in the above:

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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