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1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB: #8:
	CB: # 8_DirectDataFwd_DC-SAmobility 
CATT,CT,QC,CMCC 6673:
- let source MN trigger SgNB modification procedure to source SgNB to retrieve information on whether direct data forwarding is available or not.
- introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message. 
- let source MN trigger S-NG-RAN node modification procedure to source S-NG-RAN node to retrieve information on whether direct data forwarding is available or not.
- introduce a new direct data forwarding availability query IE in S-NG-RAN node Modification Request message and direct data forwarding availability result IE in S-NG-RAN node Modification Response message.
QC,CATT,CT 6182:
- In SgNB Addition Request message, target MeNB includes the source NG-RAN node ID and requests the target SgNB to check if it has a direct path to the source NG-RAN node.
- If target SgNB has a direct path to the source NG-RAN node, it includes the following in SgNB Addition Request Acknowledge message for each admitted E-RAB (SN-terminated bearer set up by target SgNB) for which DL direct data forwarding from source NG-RAN to target SgNB is applicable:
   - TEID/TNL addresses;
   - SN Direct Forwarding indicator, which will be used by the target MeNB as an indication that the provided TEID/TNL addresses should be forwarded to the MME. 
- In HO Req Ack to the MME, the target MeNB includes the following for each E-RAB for which SN Direct Forwarding indicator is present in SgNB Addition Request Acknowledge: TEID/TNL addresses provided by target SgNB.
(QC - moderator)
Summary of offline disc R3-206851



2	For the Chairman’s Notes
[bookmark: _GoBack]Summary: 4 companies prefer standardized signalling solution for the source SgNB to target gNB direct data forwarding issue. 2 companies think the proposed solution should be enhanced to cover all the scenarios. 2 companies prefer OAM configuration based solution. 
[bookmark: _Hlk55845151]To be continued in next meeting
· How to indicate SN related direct data forwarding. The current direct data forwarding indication is UE level and for source MN to target MN only
· In OAM configuration based solution, is the complexity acceptable to configure MN with its neighbours’ neighbours information on direct data forwarding availability? Do we need to consider the scenario where LTE and NR have different OAM systems, e.g. belong to different vendors?
· Unified solution for all the scenarios of SN direct data forwarding in DC related handover. 
3		Phase 1 Discussion
The following discussion is with regard to the observations and proposals from the following contribution papers: CATT, China Telecom, Qualcomm Incorporated, CMCC [6673, 6675, 6677] and Qualcomm Incorporated, CATT, China Telecom [6182, 6183].
3.1	Supporting direct data forwarding for inter-system HO from EN-DC or NR-NR DC to NR SA
[bookmark: _Hlk55250563]CATT, China Telecom, Qualcomm Incorporated, CMCC [6673] discuss the signalling for supporting inter-system HO from EN-DC or NR-NR DC to NR SA. 
The paper [6673] discusses whether solution based on OAM configuration should be considered or a standards-based solution and concludes that a standards-based solution should be the way forward as summarized in the following observation.
Observation 2: Based on current specification, whether direct data forwarding should be implemented between two nodes is per UE not per node. What’s more, it is not supported to configure the neighbor relationship between two neighbor nodes. Therefore, OAM based solution could not work.
Question 1: Do companies agree that a standards-based solution should be the way forward rather than OAM configuration?
	Company
	Yes/No
	Comments

	CATT
	Yes
	As described in the discussion paper, we already agreed to introduce direct data forwarding available IE from 5GC to target NG-RAN node for inter-system HO from EPS to 5GC in the previous meeting.If it really could be configrued by OAM,no need to introduce this information.What’s more,the current situation is eNB needs to know whether there direct data forwarding is possible between two neighbor gNBs,it is not supported for OAM to configure the relationship of two neighbor nodes.

	Huawei
	
	We want to emphasize that this issue exists for the intra-system HO as well. 
Even in eariler LTE release, the handover from the LTE DC to eNB has the same issue. I will further check how they solve this issue. 
Besides, in R15, we should also consider the handover from ENDC to LTE eNB, or from MR-DC connected with 5GC to gNB. 
So we would prefer a unified approach for all possible scenarios, if we consider the standard-based solution. 


	Nokia
	No
	I’m not sure if I understand the question formulated above… But in the papers proposed for the meeting, it seems assumed that the SgNB knows better if it has direct routing option to the target gNB than the MeNB. This is strange, because there is no explanation how the SgNB can know it, if the MeNB does not. The only option seems OAM. So, if OAM must be involved either way, there is no need to add signaling to transfer that OAM config from one node to another.

	Ericsson
	No
	Agree with Nokia. SgNB has to be configured anyway for the proposed solution to work. The agreement, taken at the very beginning, that the source node knows (e.g. OAM) and signals availability of a direct path is a pre-requisite to direct data forwarding is applicable to SgNB as well.

	Samsung
	
	We also think it is not good to configure a node on wehther there is interface between two neighbor nodes.
We agree with Huawei both intra-system and inter-system DC related scenarios should be considered in order to define the signaling applicable for more scenarios. 

	Qualcomm
	Yes
	@Nokia, source SgNB should have been configured with its neighbor info: whether it has direct forwarding with its neighbor gNBs. If we configure these neighbour’s neighbor information in MeNB, it is not a good way as Samsung said.
@Ericsson, yes, we assume SgNB knows the information. Now, the “direct data forwarding indication” is set by MeNB, which does not know whether SgNB has direct forwarding path with its neighbor.
Agree with CATT, Huawei and Samsung. It is not a good way to configure in MeNB its neighbor gNB’s neighbor. This would be even more difficult when LTE and NR have have different OAM systems. In this case, many manual configuration would be needed, which increase maintenance and configuration cost. 
@Huawei, the proposed solution in 6675, 6677 seems applicable to both intra-system and inter-system DC related scenarios. Do you see any gap?

	China Telecom
	yes
	Agree with QC and CATT. At least in inter-vendor scenario, we can not assume the OAM can configure whether the data forwarding tunnel is possible or not. 

	CMCC
	Yes
	It is not a good way to rely on OAM configuration, expecially to configure the MeNB’s neighbor’s neighbor. We prefer standard based soltution.


· [bookmark: _Hlk55844756]
In the case when the answer to Question 1 is “Yes”, the following set of questions discuss details of the proposed standards-based solution. 
[bookmark: _Hlk55251015][bookmark: _Hlk55253330]The key issue that is identified is how MeNB/MN sets the value of the Direct Forwarding Path Availability IE in the S1-AP/NG-AP Handover Required message. In inter-system HO between a standalone LTE eNB and a standalone NR gNB this IE indicates whether there is a direct path available between the nodes for DL data forwarding. The question is how to extend the use of this IE for the use cases under consideration here, viz., EN-DC to NR SA HO and NR-NR DC to NR SA HO.    
Observation 1: For inter-system HO from EN-DC to SA, the source MeNB needs to know whether direct data forwarding tunnel is available or not between source SgNB and target gNB. Otherwise, the source MeNB does not know how to set Direct Forwarding Path Availability IE in Handover Required message.
Towards that end, the following scenarios of interest have been identified:
1) Direct data forwarding is available between source MN and target NG-RAN node while there is no direct data forwarding tunnel between source SgNB and target NG-RAN node.
2) Direct data forwarding is available between source MN and target NG-RAN node, direct data forwarding tunnel is also available between source SgNB and target NG-RAN node.
3) Direct data forwarding is not available between source MN and target NG-RAN node while direct data forwarding tunnel is available between source SgNB and target NG-RAN node.
The following observation summarizes how the MeNB/MN should set the value of Direct Forwarding Path Availability IE in the above scenarios.
Observation 3: The MN would set the value of direct data forwarding available IE as TRUE only in the following cases: 
1) Direct data forwarding tunnel is available between source MN and target NG-RAN node
2) Direct data forwarding is not available between source MeNB and target gNB while it is available between source SgNB and target gNB.All E-RABs which data forwarding are proposed in the source side are terminated in SgNB.
Question 2: In case the answer to Question 1 is “Yes”, do companies agree with Observation 3 on how MeNB/MN sets the value of Direct Forwarding Path Availability IE in Handover Required message in the various scenarios identified above? If there are any other preferred solutions, please explain in your comments.
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Samsung
	No
	Only scenario 1 and scenario 2 needs to be considered. No need to consider bearer status for direct vs. indirect data forwarding.
MN will set the direct data forwarding available by considering whether interface between MN and target is available. Because there is no good way to let MN know whether interface between SN and target is available or not. The proposal in R3-206673 will bring handover delay if the MN needs to query SN before handover preparation.
This approach (only consider MN) to set the direct data forwarding available is also consistant with the other direction from SA to EN-DC (see 3.2).
Based on this assumption, we can further discuss the solutions.

	Qualcomm
	Yes
	

	China Telecom
	yes
	

	CMCC
	Yes
	



There are two ways by which MN/MeNB can know the availability of direct data forwarding between source SgNB and target NG-RAN node. 
Alternative 1: Introduce a new message which is used by Source MeNB to retrieve the information.
Alternative 2: Reuse current SgNB Modification procedure to retrieve the information, i.e. introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message.
Since Alternative 2 has less specification impact, it should be the preferred option. 
[bookmark: _Hlk55252457]Question 3: In case the answer to Question 2 is “Yes”, do companies agree that Alternative 2 proposed above is the preferred option, i.e., MeNB uses SgNB Modification procedure to retrieve the direct path availability information? If there are any other preferred solutions, please explain in your comments.
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Qualcomm
	Yes
	

	China Telecom
	yes
	

	CMCC
	Yes
	



The following proposals discuss how the SgNB (SN) Modification procedure is used by MeNB (MN) to retrieve the direct path availability information in case of EN-DC (NR-NR DC) to NR SA HO.
Proposal 1: It is proposed to let source MN trigger SgNB modification procedure to source SgNB to retrieve information on whether direct data forwarding is available or not.
Proposal 1bis: It is proposed to introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message. 
Proposal 2: It is proposed to let source MN trigger S-NG-RAN node modification procedure to source S-NG-RAN node to retrieve information on whether direct data forwarding is available or not.
Proposal 2bis: It is proposed to introduce a new direct data forwarding availability query IE in S-NG-RAN node Modification Request message and direct data forwarding availability result IE in S-NG-RAN node Modification Response message.
Question 4: Do companies agree to the above set of proposals (Proposals 1, 1bis, 2, 2bis)?
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Qualcomm
	Yes
	

	China Telecom
	yes
	

	CMCC
	Yes
	



Question 5: Any comments on the CRs (R3-206675, R3-206677) corresponding to the above set of proposals (Proposals 1, 1bis, 2, 2bis)?
	Company
	Comments

	
	

	
	



/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
 TBD



	

3.2	Supporting direct data forwarding for inter-system HO from NR SA to EN-DC 
[bookmark: _Hlk55256295]Qualcomm Incorporated, CATT, China Telecom [6182] consider the case where the source NG-RAN node and the target SgNB are different in an inter-system HO from NR SA to EN-DC, and discuss the signalling to support DL direct data forwarding from the source NG-RAN node to the target SgNB. 
In RAN3 #109-e discussions on this topic, companies considered whether in this case also an OAM configuration-based solution or a standards-based solution should be adopted. The standards-based solution is the preferred solution in the paper [6182]. It does not involve significant specification changes as discussed and seen below, and it improves the performance of DL direct data forwarding during inter-system NR SA to EN-DC HO for radio bearers (RBs) in the source configuration that are set up as SN terminated bearers in the target configuration upon handover, which leads to overall handover performance improvement.      
Question 6: Do companies agree that a standards-based solution should be the way forward rather than OAM configuration?
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Huawei
	
	We want to emphasize that this issue exists for the intra-system HO as well. 
Even in eariler LTE release, the handover from the eNB to LTE DC has the same issue. 
Besides, in R15, we should also consider the handover from LTE eNB to ENDC, or from gNB to MR-DC connected with 5GC. 
So we would prefer a unified approach for all possible scenarios, if we consider the standard-based solution. 


	Nokia
	No
	It is about the same like above: we don’t understand why it is assumed the source NG-RAN node would know it has the tunnel, while the MeNB does not know it. Again, if it is up to the configuration of the gNBs, there is no benefit of the signaling – equally well, the MeNB may be configured.

	Samsung
	
	We also think it is not good to configure a node on wehther there is interface between two neighbor nodes.
We agree with Huawei both intra-system and inter-system DC related scenarios should be considered in order to define the signaling applicable for more scenarios including at least SA to NR-DC handover, SN change.

	Qualcomm
	Yes
	Agree with Samsung. 
Similar to question 1, configuring neighour’s neighbor is not a good idea. MeNB and SgNB belong to different RAT and may have different OAM system. We think a standardized signaling based solution reduces the maintence cost for operator to maintain the complicated configuration (neighor’s neighbor). 

	China Telecom
	Yes
	Same view with Q1



In the case when the answer to Question 6 is “Yes”, the following set of questions discuss details of the proposed standards-based solution.
In case of NR SA to EN-DC HO, source NG-RAN node cannot indicate if it has a direct path to the target SgNB using the Direct Forwarding Path Availability IE in Handover Required because of the following reasons:
· Source NG-RAN does not know beforehand whether target MeNB will add an SgNB during the handover procedure;
· In case target MeNB decides to add an SgNB during handover, source NG-RAN does not know beforehand the target SgNB that will be selected by the target MeNB.
Thus, NR SA to EN-DC HO needs to be handled differently than EN-DC to NR SA HO.
[bookmark: _Hlk55256959]Observation 1. In case of NR SA to EN-DC HO, the source NG-RAN node cannot use the Direct Forwarding Path Availability IE or a similar indication in Handover Required message to indicate if it has a direct path to the target SgNB.
However, the source NG-RAN node can use the Direct Forwarding Path Availability IE in Handover Required message to indicate if it has a direct path to the target MeNB.
Observation 2. The source NG-RAN node uses the Direct Forwarding Path Availability IE in Handover Required message to indicate if it has a direct path to the target MeNB.
Question 7: In case the answer to Question 6 is “Yes”, do companies agree to Observations 1 and 2 above? If there are any other preferred solutions, please explain in your comments.
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Huawei
	Yes
	This is the current signaling procedure. 

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	China Telecom
	yes
	



The signaling required to support DL direct data forwarding from the source NG-RAN node to the target SgNB is provided in the following set of proposals.
Proposal 1. In SgNB Addition Request message, the target MeNB includes the source NG-RAN node ID and requests the target SgNB to check if it has a direct path to the source NG-RAN node.
Proposal 2. If target SgNB has a direct path to the source NG-RAN node, it includes the following in SgNB Addition Request Acknowledge message for each admitted E-RAB (SN-terminated bearer set up by target SgNB) for which DL direct data forwarding from source NG-RAN to target SgNB is applicable:
· TEID/TNL addresses;
· SN Direct Forwarding indicator, which will be used by the target MeNB as an indication that the provided TEID/TNL addresses should be forwarded to the MME. 
Proposal 3. In the Handover Request Acknowledge message to the MME, the target MeNB includes the following for each E-RAB for which SN Direct Forwarding indicator is present in SgNB Addition Request Acknowledge: TEID/TNL addresses provided by target SgNB.
Question 8: In case the answer to Question 7 is “Yes”, do companies agree to the above set of proposals (Proposals 1, 2, 3)? If there are any other preferred solutions, please explain in your comments.
	Company
	Yes/No
	Comments

	CATT
	Yes
	

	Huawei
	
	In principle this soluton is feasible. But it seems to us the proposed SN Direct Forwarding indicator should be UE level, instead of the per E-RAB level. 
As seen our answer to Q6, we would prefer a unified approach for all handover scenarios including inter-system, and intra-system. 


	Samsung
	In general yes.
	The IE name should be carefully considered. Because the same IE could be used for SA to EN-DC handover, from SA to NR-DC handover, SN change scenarios.

	Qualcomm
	Yes
	@Samsung, I am fine to align the IE name. But 3.1 and 3.2 are changing different DC procedure: 3.1 is for SN Modification procedure, 3.2 is for SN Addition procedure.
@Huawei, The target MeNB indicates TNL to source node per E-RAB. So, we think per E-RAB signaing matches MeNB behavior and is more flexible.

	China Telecom
	yes
	



Question 9: Any comments on the CR (R3-206183) corresponding to the above set of proposals (Proposals 1, 2, 3)?
	Company
	Comments

	
	

	
	



/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
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5		Conclusion
TBD
6		Reference
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	CR1558r, TS 36.423 v16.3.0, Rel-16, Cat. F


	R3-206677
	CR to 38.423 on Support of direct data forwarding for S-NG-RAN node change or NR-NR DC to SA handover  (China Telecom,CATT)
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	R3-206182
	SN direct data forwarding (Qualcomm Incorporated, CATT, China Telecom)
	discussion

	R3-206183
	SN direct data forwarding (Qualcomm Incorporated, CATT, China Telecom)
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	 CB: # 8_DirectDataFwd_DC-SAmobility
CATT,CT,QC,CMCC 6673:
- let source MN trigger SgNB modification procedure to source SgNB to retrieve information on whether direct data forwarding is available or not.
- introduce a new direct data forwarding availability query IE in SgNB Modification Request message and direct data forwarding availability result IE in SgNB Modification Response message. 
- let source MN trigger S-NG-RAN node modification procedure to source S-NG-RAN node to retrieve information on whether direct data forwarding is available or not.
- introduce a new direct data forwarding availability query IE in S-NG-RAN node Modification Request message and direct data forwarding availability result IE in S-NG-RAN node Modification Response message.
QC,CATT,CT 6182:
- In SgNB Addition Request message, target MeNB includes the source NG-RAN node ID and requests the target SgNB to check if it has a direct path to the source NG-RAN node.
- If target SgNB has a direct path to the source NG-RAN node, it includes the following in SgNB Addition Request Acknowledge message for each admitted E-RAB (SN-terminated bearer set up by target SgNB) for which DL direct data forwarding from source NG-RAN to target SgNB is applicable:
   - TEID/TNL addresses;
   - SN Direct Forwarding indicator, which will be used by the target MeNB as an indication that the provided TEID/TNL addresses should be forwarded to the MME. 
- In HO Req Ack to the MME, the target MeNB includes the following for each E-RAB for which SN Direct Forwarding indicator is present in SgNB Addition Request Acknowledge: TEID/TNL addresses provided by target SgNB.
(QC - moderator)
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