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1 Introduction

CB: # 17_DirectDataFwd_DC
- Discuss which of the two options is preferable for configuration of direct path availability in the involved nodes? 

Option 1: Source MeNB is configured by OAM with all the direct path availability information for data forwarding:

Option 2: Source MeNB and source SgNB are configured by OAM on whether each node has a direct path available to the target NG-RAN node.

If RAN3 prefers Option 2, analyze on the signaling solution for source MeNB to obtain from source SgNB its direct path availability information? Qualcomm

- Source MN decides direct forwarding path availability between the source SN and the target NG-RAN node without additional OAM configuration complexity should be selected? Support direct forwarding with: 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. The source MN provides the source SN ID to the target node; The target node provides the direct data forwarding availability indication to the source MN? Samsung, Huawei
- Capture agreements and provide CRs if agreeable

(HW - moderator)

Summary of offline disc in R3-214151
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion – First round
The following agreements and progress have been made at last RAN3 meetings. 
RAN3-111-e meeting Agreement: Consider solution for all the following data forwarding scenarios of handover between SA and NSA:

- Scenario 1: both MN and SN have direct forwarding

- Scenario 2: MN has direct forwarding, SN has no direct forwarding

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

- Scenario 4: neither MN nor SN has direct forwarding.

RAN3-112-e meeting agreements on SN data forwarding, and open issues: 
Scenario 1 (both MN and SN have direct forwarding): Direct data forwarding to/from SN is supported.

-
In SA to NSA HO, target MN receives the SN forwarding address from SN Addition Request Ack and provides the address to source for direct data forwarding.

-
In NSA to SA HO, Source MN sends the received direct forwarding address for SN terminated bearer to source SN e.g. in SN Release Request.

Scenario 2 (MN has direct forwarding, SN does not have direct forwarding): SN data is forwarded via MN.

-
In SA to NSA handover, target MN provides its own forwarding address to source and forwards received data to SN.

-
In NSA to SA handover, source MN provides its own address to source SN for data forwarding e.g. in SN Release Request.

Scenario 3 (MN does not have direct forwarding, SN has direct forwarding): It is FFS whether signaling solution is needed

Scenario 4 (Neither MN nor SN has direct forwarding): no need for further enhancement.

In inter-system handover, source node does not consider the availability of SN direct forwarding in setting “Direct Forwarding Path Availability” IE of S1/NG Handover Required message.

1) Issues: which nodes may detect availability of direct routing automatically and how this is achieved? Is configuration of the availability of the direct routing easier in the involved nodes than in others? Is configuration of direct forwarding availability between neighbour and neighbour’s neighbour feasible?
2) Once the above is acknowledged and confirmed, FFS whether signaling solution is needed for any of the above scenarios?

To be continued...
In the following, we take each related question in a separate section.

3.1 Direct data forwarding from NR SA to EN-DC HO
R3-213925 discussed and provided the following open issue, with three options. 
The open issue is which node decides direct forwarding path availability between the source NG-RAN node and the target en-gNB and how.

· Option 1: Source NG-RAN node

· Option 2: Target MN

· Option 3: Target SN

Wherein it is analyzed that the option 1 is not possible, since the target node decides whether a SN and which SN will be configured. The moderator tends to agree and excludes it first. 
3.1.1 Option 2: Target MN
For option 2, this requires the target MeNB to be configured by OAM with the direct forwarding path availability information between its two neighbors i.e. between the source NG-RAN node and the target SgNB. 
Many papers think it brings much burden to OAM. 
· In R3-213925, the OAM configures the neighbour list relationship regarding the direct data forwarding is a new requirement. The configuration complexity should be evaluated. To cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node.
· In R3-213369, depending on number of possible SgNBs which could be large in certain deployments – for example, a macro MN node with a number of pico SN nodes – the OAM configuration burden can be significant.
· In R3-213752, to cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node.
Question: May option 2 introduce great burden towards OAM for direct data forwarding from NR SA to EN-DC? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Yes. 

OAM could be always regarded as last resort or default approach. But in this particular case, indeed this brings much configuration burden. 

	Qualcomm
	Yes.
Target MN needs to be configured with neighbors’ neighbors’ direct forwarding availability information. The complexity would be increased from the order of N to the order of N^2.  

The burden would be even serious in inter-vendor deployment.

	Samsung
	In the macro base station coverage, there could be many small base stations for capacity improvement. It’s a big burden to configure the macro base station whether it’s two neighbors have direct interface considering the number of small base stations. 
To configure whether a node has direct interface with its neighbor is an existing function e.g. NRT in stage 2. But to configure a node whether it’s two neighbors has direct interface is an additional requirement. 

	Nokia
	All options require exactly the same burden.

The burden is the same irrespectively from the node that needs to be configured. If it is the target MN, it needs to have configured as many relations as the en-gNB, if it is the en-gNB.
Please note, some companies assume the en-gNB must be always configured with the direct path availability, and they then consider configuring the MN as additional burden. This is incorrect assumption, in our opinion: the en-gNB is not independent node and it does not control HOs, so there is absolutely no reason to have it configured with the direct path availability. Therefore, the MN is the only node that requires configuration.

	
	

	
	


3.1.2 Option 3: Target SN
For option 3, the target SN just decides whether it has direct forwarding path with the source node. Note that for single-connectivity to single connectivity handover case, the node is already aware of the direct link with its neighbor nodes. 

Question: Do you agree that the target SN decides whether it has direct data forwarding path with the source node for handover from NR SA to ENDC? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Yes. 

The option 3 can be considered, either as a supplemental approach on top of OAM based, or a solution when OAM is not workable. 

	Qualcomm
	Yes

	Samsung
	Yes

	Nokia
	No. 
What does it mean “it decides”? It doesn’t have any special method to detect the availability of the direct path (all the methods are equally available for the MN). Therefore, that “deciding” requires OAM-based configuration. And this is equally the same burden as in case of configuring the MN.

On the other hand, configuring a non-standalone node that does not control any HOs is illogical. Having the choice of configuring the en-gNB or the MN, we think configuring the MN is more logical.

	
	

	
	


For option 3, R3-213924 and R3-213752 provides the following specification change. 
· 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.

R3-213369 has the following observation. Maybe the opponent company can provide more information.  
· Observation 3. Regarding specification impact of Proposals 3-6 for supporting direct data forwarding, there are no ASN.1 changes involved but text changes for clarification are likely required (Table 2‑2).

Question: For option 3, do you agree the following specification impact for direct data forwarding from NR SA to ENDC? 

· 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.

Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Agree

	Qualcomm
	Yes

	Samsung
	Agree

	Nokia
	No. 

It is not needed, if the configuration burden is the same for option 2 and option 3.

	
	

	
	


3.2 Direct data forwarding from EN-DC to NR SA HO
R3-213925 discussed and provided the open issue, with the following options. 
The open issue is which node decides direct forwarding path availability between the source SN and the target NG-RAN node and how.

There are three possible options:

· Option 1: Source MN

· Option 2: Source SN

· Option 3: Target NG-RAN node

3.2.1 Option 1: Source MN 
In option 1, this requires the source MN to be configured by OAM with the direct forwarding path availability information between its two neighbors i.e. between the source SN and the target NG-RAN node. For example, for scenario 1, the MN needs to know the direct path exists between the source SN and target NG-RAN node, but not for scenario 2. 
Many papers propose it may bring much burden to the OAM. 

· In R3-213925, to cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node.
· In R3-213369, no signaling impact exists for this option. Source MeNB needs to be configured with direct path availability of each of the possible source SgNBs. The OAM configuration burden can then be significant.
· In R3-213752, to cover all the scenarios and the number of base stations in high frequency, perhaps it’s a great burden for operators to configure the connectivity of two neighbours in one node. 
Question: May option 1 introduce great burden towards OAM for direct data forwarding from EN-DC to SA NR? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Yes. 

Same comment as section 3.1.1: OAM could be always regarded as last resort or default approach. But in this particular case, indeed this brings much configuration burden.

	Qualcomm
	Yes. Same reason as SA to NSA HO in section 3.1.1.

	Samsung
	Yes. Same reason as SA to NSA HO in section 3.1.1.

	Nokia
	No. Same reason as SA to NSA HO in section 3.1.1.

	
	

	
	


3.2.2 Option 2/3: Source SN/Target NG-RAN node 
In option 2 and 3, the source SN or the target NG-RAN node decides whether itself has direct forwarding path with its neighbor. 
Companies can provide views, and leave the detailed signaling to the next question, considering the answers to Section 3.2.1. 
Question: Is the option2/3 based solution needed for direct data forwarding from ENDC to SA? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Yes. 
Same comment as 3.1.2: The option2/3 based solution can be considered, either as a supplemental approach on top of OAM based, or a solution when OAM is not workable.

	Qualcomm
	Yes

	Samsung
	Yes

	Nokia
	No. 

Same reason as SA to NSA HO in section 3.1.1: neither the NG-RAN node nor the en-gNB can “decide”, because there is no single-connectivity mobility between them – they have to be configured in the same way as the MN.

	
	

	
	


For option 2 (Source SN): 
· In R3-213369, it cited the previous paper that the source MeNB uses the SN Modification procedure to obtain from source SgNB information regarding whether source SgNB has a direct path to the target NG-RAN
· In R3-213924, it will bring handover delay due the query procedure before handover. 

For option 3 (The Target NG-RAN node): 
In R3-213924 and R3-213752, the following specification changes are needed:

· The source MN provides the source SN ID to the target node;

· The target node provides the direct data forwarding availability indication to the source MN.

In addition, R3-213370 proposes changes for X2 to support DL direct data forwarding from source SgNB to target NG-RAN node in EN-DC to NR SA inter-system handover. Maybe the component company can provide more information. 
Question: Is option 2 or option 3 or R3-213370 your preferred solution for direct data forwarding from ENDC to SA NR? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Option 3

	Qualcomm
	Option 2
On “In R3-213924, it will bring handover delay due the query procedure before handover”, this is not an issue because source MN anyway needs to query source SN for SCG configuration by SN Modification procedure. 

A potential benefit of this querying is: the info may be used for source MN to decide “Direct Forwarding Path Availability” IE in Handover Required message, for scenario 3.

	Samsung
	Option 3
Option 2 has the following drawbacks:

1) Handover delay. 

Regarding Qualcomm comments “…this is not an issue because source MN anyway needs to query source SN for SCG configuration by SN Modification procedure”. The query procedure is only used in some scenario, not ALWAYS. 
2) Direct forwarding can only be supported in case both MN and SN has direct forwarding path with the target. This will bring limitation for direct data forwarding. In case MN has direct forwarding path but SN hasn’t, data is forwarded from SN->MN->target for SN terminated bearers.

	Nokia
	Since configuration burden in all cases is the same, there is no need for special signalling.

	
	

	
	


3.3 Additional scenarios and common design
In R3-213752, it proposes that the following scenario should be considered. 
· Intra-system SN change for EN-DC and MR-DC connected with 5GC, as depicted in section 10.5 in TS 37.340

Meanwhile the moderator thinks that the intra-system handover involving the MR-DC should be considered as well. And a common design (either OAM or signaling based) is needed.

The moderator understands the agreed scenario imply that these new scenarios are already supported to some extent. But it is better to confirm this understanding among companies. 
Question: Do you agree that the above scenarios (intra-system SN change, and intra-system handover involving MR-DC) should be considered? If so, a common design (either OAM or signaling based) is needed? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Agree, and a common design is necessary. 

	Qualcomm
	Agree

	Samsung
	Agree

	Nokia
	This is all right, but should be decided only once common understanding of the situation with the inter-RAT HO is reached in RAN3.

	
	

	
	


3.4 Scenario 3 (MN has no direct forwarding, SN has direct forwarding)
The scenario 3 above is marked with FFS as follows. The moderator understands 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

R3-213752 proposes that scenario 3 is excluded from the analysis.
Question: Do you agree to exclude the scenario for direct data forwarding between ENDC and SA NR? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment

	Huawei
	Agree

	Qualcomm
	This should be low priority. In this meeting, let’s focus on scenario 1 and 2. 

In scenario 2, MN helps SN for direct data forwarding. In scenario 3, theoretically, SN can help MN for direct data forwarding.

	Samsung
	No need to support this. Because 5GC will be impacted for supporting this scenario.

	Nokia
	Neutral. Technically speaking, this scenario may be as likely as other, so we can consider it. However, it does not impact the situation: still, the information about direct path availability needs to be configured in some node, and the most obvious one is the MN.

	
	

	
	


3.5 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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�There is no “single-connectivity to single-connectivity” between an NG-RAN node and an en-gNB – the latter can’t have single-connectivity.





