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1 Introduction

CB: # 85_DirectDataFwdE1Impacts

- consensus for compromise solution (e.g. Sol. 1.1) for 5g->4g?

- E-RABs to be signaled to CU-UP vs. HO-agnostic?

- 4g->5g: need more discussion?

- optional IEs needed?

- check details

(CATT - moderator)
Summary of offline disc R3-205617
2 For the Chairman’s Notes

Propose to capture the following:

Proposal 1: It is proposed to adopt the following option i.e. option 4 for 5G to 4G HO.

Solution 4: After CU-CP receives HO COMMAND message, it indicates to the CU-UP one or multiple data forwarding tunnels and the flows which mapped to this tunnel in Bearer Context Modification Request message. With this information, CU-UP knows it should forward SDAP SDU.
The structure of the new introduced IE is as below: 
	>E-RAB Data Forwarding Information list (FFS on the name)
	 
	0.. 1
	 
	 
	-
	-

	>>E-RAB Data Forwarding  Information list Item(FFS on the name)
	 
	1..<maxnooftunnelsE-RAB>
	 
	 
	-
	-

	>>>Data forwarding information
	M
	 
	Data Forwarding Information 
9.3.2.6
	
	-
	-

	>>>QoS Flow List
 
	M
	 
	QoS Flow List
9.3.1.12
	 
	-
	-


(The corresponding CR is also provided in R3-204635)

WA: For inter-system HO with shared (S)gNB ,BEARER CONTEXT MODIFICATION procedure is used in the target CU-CP to setup bearer context in target CU-UP.

Open issue 1: How Bearer Context Modification procedure modifies a context from NG-RAN to E-UTRAN (i.e. with a choice structure between NG-RAN and E-UTRAN) in case of inter-system HO with shared (S)gNB?
Open issue 2: For inter-system HO from EPS to 5GS, direct data forwarding could be supported if one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB in case the target gNB is aggregated. It is FFS whether it could be supported in case the target gNB is CP/UP separated.
3 Discussion

3.1 Inter-system handover from 5GS to EPS

After online discussion, RAN3 has reached consensus that for handover from 5G to 4G, two open issues are left as below:

Open issue1: If the QoS flow to DRB mapping in the source CU-CP is different from the QoS flow to E-RAB mapping, how to forward the fresh QoS flow packets over the E-RAB tunnels. Currently, only DRB level data forwarding tunnel address is provided to source CU-UP.

For example, before the handover, at the source CU-CP side, 

-
DRB 1 (QFI 1, QFI 2), DRB 2 (QFI 3)

-
E-RAB 1 (QFI1), E-RAB2 (QFI2, QFI3)

Open issue 2: How to make source CU-UP be aware whether the data forwarding tunnel is used for intra-system HO or inter-system HO.
Open issue 3: How to make source CU-UP be aware what kinds of QoS flows should not be forwarded since they are not configured with E-RAB ID at the CU-CP.
Currently, 3 solutions are proposed:

Solution 1: CU-CP informs CU-UP of the flow to E-RAB mapping information and the data forwarding address per E-RAB during Bearer Context Modification procedure after it received HO COMMAND message
 Solution 2: After CU-CP receives HO COMMAND message, it indicates to the CU-UP the per-E-RAB tunnel assigned by the target eNB using the DRB information in Bearer Context Modification Request message.
Solution 3: Add a new optional IE in Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information.
Extend the Data Forwarding Information IE with a list of DL Data Forwarding tunnels and the associated QoS Flows to be forwarded on each tunnel.

Some analysis on the above 3 solutions are listed as below:

	
	Solution1
	Solution 2
	Solution 3

	Whether both open issue 1 and open issue 2 and open issue 3 could be resolved
	Yes
	YES
	


YES



	Impact on CU-CP
	After the source CU-CP receives the data forwarding address per E-RAB in NG interface, it just forwards it to the CU-UP. It is very straight forward
.
	After the source CU-CP receives the data forwarding address per E-RAB in NG interface, it would send it to the CU-UP
. 

	After the source CU-CP receives the data forwarding address per E-RAB in NG interface, it needs to make further mapping between E-RAB and DRB/flow, then send several data forwarding address per DRB. 

	Impact on CU-UP
	The CU-UP would ?? perform data forwarding according to the received data forwarding address per E-RAB. The CU-UP needs to check the mapped Qos flow list in the DRB to modify IE in order to decide which Qos flows needs to be forwarded over each E-RAB tunnel i.e. linking of two lists.
	The CU-UP would perform data forwarding according to the received data forwarding tunnel and the mapped Qos flows.
	The CU-UP would perform data forwarding according to the received multiple data forwarding address per DRB, and for the case that multiple QoS flows are mapped to multiple DRB but the same E-RAB, the CU-UP shall forwards it via the right tunnel, similar to solution 1. It also removes the need to develop  the E-RAB concept

	Others
	
	DRB ID is just an index. The actual information the CU-UP will use is the tunnel and the Qos flows mapped to each tunnel.
	Solution 3 also solves open issue 2 in a more explicit way


Companies are invited to provide their views on which solution should be adopted

	Company
	option
	comments

	CATT
	Solution 1
	Solution 3 could not resolve issue 1 completely, and solution 2 requires the CU-CP to generate fake DRB ID which does not exists.
In current specification, a DRB should always be first established via DRB setup procedure and then transfer information related to this DRB,it is abnormal to transfer information related with a DRB that is has no PDCP,RLC layer at all.

Solution 1 is straightforward.

So, Solution 1 should be selected.

	Samsung
	Solution 2
	Two drawbacks of solution 1:

1) CU-UP has to support new function of Qos flow to E-RAB mapping

2) CU-UP needs to check the mapped Qos flow list in the DRB to modify IE in order to decide which Qos flows needs to be forwarded over each tunnel i.e. linking of two lists
While for solution 2, CU-UP just to check the new IE.
Huawei replies:

1) It is hard to say this is a new function for CU-UP. The CU-UP just store the mapping just in case of inter-system handover direct data forwarding. 

2) Kind of agree this. But this is CU-UP implementation, the same as a normal gNB when performing data fowarding. 

	Huawei
	Solution 1
	In principle we think solution 1 and solution 2 are pretty similar. 

- Solution 1 uses “E-RAB ID” while solution 2 uses “DRB ID” within the inter-system HO data forwarding information. Hence it gives impression that the “DRB ID” is equivalent with E-RAB ID in some way?

- solution 1 links the E-RAB ID with the QoS flow ID at the QoS Flow QoS Parameters List IE, the same as over NG; while solution 2 put the QoS flows with the DRB ID together. So in essence no big difference to us. 

Solution 1 seems to us an easy approach for the CU-CP to copy the NG related information during handover over E1, as described by the moderator. 


	Nokia
	Solution 1
	

	Lenovo, Motorola Mobility
	Solution 1
	Solution 1 is straight forward. The gNB-CU-CP forwards the information received from CN to gNB-CU-UP. 

To Samsung’s comments: we do not think it is a new function. Anyway, the gNB needs to store the mapping between QoS flows and E-RAB. And in case of CP-UP split, the function should reside in gNB-CU-UP naturally. 

	China Telecom
	Solution 1
	Agree with Huawei, the Solution 1 is an easy and straight approach. 

	ZTE
	Solution 1
	

	Ericsson
	Solution 3
	Solution 3 is more flexible and future proof, as it does not refer to a specific HO case. HO type is not and should not be something the CU-UP should care about


After further offline discussion, a compromise solution is proposed as below:

Solution 4: After CU-CP receives HO COMMAND message, it indicates to the CU-UP per-E-RAB data forwarding tunnel and the flows which mapped to this E-RAB in Bearer Context Modification Request message. With this information, CU-UP could perform data forwarding without PDCP SN and QFI.

The structure of the new introduced IE is as below: 
	>E-RAB Data Forwarding Information list (FFS on the name)
	 
	0.. 1
	 
	 
	-
	-

	>>E-RAB Data Forwarding  Information list Item(FFS on the name)
	 
	1..<maxnooftunnelsE-RAB>
	 
	 
	-
	-

	>>>Data forwarding information
	M
	 
	Data Forwarding Information 
9.3.2.6
	
	-
	-

	>>>QoS Flow List
 
	M
	 
	QoS Flow List
9.3.1.12
	 
	-
	-


 
Proposal: It is proposed to adopt option 4 for 4G to 5G HO.

3.2 Inter-system handover from EPS to 5GS

The open issue for EPS to 5GS HO is as follow:

Open issue: For inter-system HO from EPS to 5GS, whether direct data forwarding should be supported if one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB?

One example is provided as below:
The flow to E-RAB mapping decision in 5GC: Flow A + flow B => E-RAB 1 and flow C => E-RAB 2 

The flow to DRB mapping decision in target gNB: Flow A+ flow B+ flow C => DRB 1.
For aggregated gNB scenario, direct data forwarding could be supported without any specification impact. Target gNB allocates TNL address 1 for E-RAB 1 and TNL address 2 for E-RAB 2. Source eNB send the data for E-RAB1 and E-RAB 2 to the corresponding tunnel and the target gNB put all the received packets from both TNL address 1 and 2 into the buffer for DRB1.However, if the target is CP-UP separation, there is no way for CU-UP to provide the E-RAB level data forwarding tunnel.
Therefore, the current stage 3 is not compliant with the stage 2 which requires one forwarding tunnel per E-RAB: see TS 39.300 section 9.3.3.1:

The target NG-RAN node assigns a TEID/TNL address for each E-RAB it accepted for data forwarding.
In fact, this issue applies not only to inter-system HO but also to intra-system HO. During intra-system HO procedure, if the target CU-CP decides to update flow to DRB mapping, whether /how to support data forwarding.

For both of the above two scenarios, there are two options as below:

Option 1:The target CU-CP follows the flow to E-RAB mapping in the source side to handle the forwarded data and may use new mapping to handle fresh data in its flexibility
Option 2: The target CU-CP does the remapping during handover procedure and informs the target CU-UP the source flow to DRB mapping/source flow to E-RAB mapping. 

Companies are invited to provide their views on which solution should be adopted

	Company
	option
	comments

	CATT
	Option 2
	Since data forwarding could be supported for the case that target gNB is aggregated, it is suboptimal to not support for CU/UP separation scenario. Whether a gNB is split or not should not affect the behaviour observed by the UE.

	Samsung
	Option 1
	Flexible Qos flow to DRB mapping without considering the mapped E-RAB ID for handling the forwarded packets in target gNB is not possible.

No benefits for the target CU-CP to configure less number of DRB than the number of E-RAB for handling the forwarded data.

	Huawei
	Option 1
	We kind of think option 1 (after update) and option 2 are pretty same things but using different wording.

- Same goal: both support QoS flow remapping during handover and ensure in-order delivery. 
-  Different part: option 1 is E-RAB ID aware solution while option 2 is E-RAB ID agnostic.  
In terms of the goal above, we think inter-system HO with direct data forwarding is pretty similar to intra-system case, just replacing the E-RAB ID for inter-system HO with the DRB ID for intra-system HO. 

Also R3-205372 is addressing this issue for intra-system. We have sympathy that the same rule/mechanism can be used for inter-system handover as well (i.e without introducing E-RAB ID in context setup message)

	Nokia
	Option 2
	

	Lenovo, Motorola Mobility
	Option 2
	We agree with CATT’s view that data forwarding of remapping case should be supported.

	China Telecom
	Option 2
	Agree with CATT

	ZTE
	Option 2
	

	Ericsson
	Option 1
	Agree with Samsung


Moderator’s summary: 5 companies support option 2 and 3 companies support option 1.

No consensus

Proposal: For the direct of 4G to 5G, to be continued.

3.3 Inter-system handover with shared (S)gNB

For intersystem HO with shared (S)gNB,for example, from ENDC to SA with shared gNB,it is not clear which message should be used for the target CU-CP to setup PDU session related context in target CU-UP.

Some analysis was given in [1] and it is proposed to use BEARER CONTEXT MODIFICATION procedure for this scenario.

From the perspective of specification principle, there should usually be only one UE context per interface. Unlike the interfaces outside a logical RAN node such as X2/Xn which are per-system, the interfaces within a logical RAN node, i.e. F1/E1 are common among all systems. In conventional intra-system procedures such as inter-MN handover without SN change and the SN is a split gNB, the modification procedure is used on F1AP/E1AP. Here for inter-system procedures the modification procedure should also be used for alignment.

From the perspective of implementation, using the modification procedure will naturally help the gNB-CU-UP to reuse the existing UE context, e.g. no longer needed to assign any TNL addresses for data forwarding if the DL data flow requested to be terminated at this gNB-CU-UP itself after the handover is already there before the handover.
Question: Should BEARER CONTEXT MODIFICATION procedure or BEARER CONTEXT SETUP procedure be used for inter-system HO with shared (S)gNB?
	Company
	option
	comments

	CATT
	BEARER CONTEXT MODIFICATION procedure
	

	Huawei
	BEARER CONTEXT MODIFICATION procedure
	Seems reasonable. 

	Nokia
	BEARER CONTEXT MODIFICATION procedure
	

	Lenovo, Motorola Mobility
	BEARER CONTEXT MODIFICATION procedure
	

	China Telecom
	BEARER CONTEXT MODIFICATION procedure
	

	ZTE
	BEARER CONTEXT MODIFICATION procedure
	


Moderator’s summary: All companies support to use BEARER CONTEXT MODIFICATION procedure to support inter-system HO with shared (S)gNB.

Proposal: BEARER CONTEXT MODIFICATION procedure is used in the target CU-CP to setup bearer context in target CU-UP in case of inter-system HO with shared (S)gNB.

If it is agreed to use BEARER CONTEXT MODIFICATION procedure, it propose to capture the procedure text as below in 38.401

3.3.1 8.9.x
Inter-node handover with a shared split (S)gNB
For inter-node handover involving dual connectivity, it is possible for one (S)gNB to serve both as the (M)gNB or SgNB before the handover, and as the (M)gNB or SgNB after the handover. If this (S)gNB is a split (S)gNB, the signalling flow may be as follows:
· During the handover preparation phase, a UE Context Modification procedure may be used over F1AP, and a Bearer Context Modification procedure may be used over E1AP. The UE Context Modification procedure over F1AP may be used to setup new radio bearers, modify radio bearers, and/or release old radio bearers. The Bearer Context Modification procedure over E1AP may be used to setup resources for new PDU sessions or E-RABs, and/or modify resources for PDU sessions or E-RABs.
· During the execution phase, context suspension may not be invoked, except for the case that the Source (S)gNB-CU-CP may deliver the data forwarding address(es) toward the Source (S)gNB-CU-UP if needed.

· During the completion phase, the (S)gNB-CU-CP may invoke a Bearer Context Modification procedure with the (S)gNB-CU-UP in order to release the resources for old PDU sessions or E-RABs if needed.
If there is different view/comments, it would be appreciated to list here.
	Company
	option
	comments

	Huawei
	
	No strong view for now.  But it seems no strong need to introduce the shared gNB/sgNB for split case in stage2, given that there is no any stage 3 update/change impact. The situation here is different from when we introduce stage 2 for 37.340 where new IEs are introduced. 

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary: No objection to include the procedure description in 38.401.

Proposal: It is proposed to agree the CR in R3-205140.

4 Conclusion, Recommendations

To be edited, if needed
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�Even if the scenario is questionable (moving a QoS flow from 1 DRB/E-RAB to another), this is supported by the proposed solution. Any QoS Flow can be matched in the new tunnel


In EN-DC, CU-CP will generate DRB ID mapped to each E-RAB, would you say it is fake DRB IDs?


In EN-DC, CU-UP would first setup the DRB and transfer information related to the DRB. Here, with solution 2, CU-UP would receive information for DRBs which is not established at all. For each DRB, it should have associated PDCP,RLC etc. Since the DRB do not have any related PDCP and RLC entity, from our point of view, it is a fake DRB.  





