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1 Introduction
In this RAN3 meeting, three papers [1][2][3] discussed the following agreement 
	It is FFS to what extent the configuration of the DL X2-U and Xn-U GTP-U tunnel information on the MN is extended to optionally include IPv6 Flow Label and/or DS information.


 The key issue is: in EN-DC, to support the MN-terminated SCG/split bearer of UE, how to perform the data transmission from MeNB to the SCG leg which is served by IAB network. The solutions to this issue include:
· Solution 1 (direct routing) [1]: the data transmission follows the transmission route as: MeNB ( IAB donor DU ( IAB node ( UE

· Solution 2 (indirect routing) [2][3]: the data transmission follows the transmission route as: MeNB ( IAB donor CU ( IAB donor DU ( IAB node ( UE

The companies supporting Solution 2 is trying to avoid the impact to the MeNB since Solution 1 needs IAB donor CU tells the MeNB the setting of DSCP/flow label per E-RAB. However, after checking the existing spec., we found that if the CP-UP split is considered in IAB donor CU, the current E1 interface cannot support the indirect routing. In this contribution, we will further address this issue in details. 
2 Discussions

Considering the IAB donor CU has CP-UP separation, the following figures show the data transmission route for Solution 1 and Solution 2, respectively. In the figure, we take MN-terminated split bearer as an example.
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Fig. 1 Solution 1 vs. Solution 2

Based on the figure, to support Solution 2, the “DL TNL address to receive data from MeNB” at the IAB donor CU-UP side should be provided to MeNB. In this sense, during the Bearer Context Setup/modification procedure over E1, the IAB donor CU-UP should provide such DL address to the IAB donor CU-CP, and then, the IAB donor CU-CP can provide such DL address to MeNB. However, in existing E1 spec, such DL address is not provided by IAB donor CU-UP to IAB donor CU-CP, as shown in the below citations:

9.2.2.2
BEARER CONTEXT SETUP RESPONSE

This message is sent by the gNB-CU-UP to confirm the setup of the requested bearer context.  

Direction: gNB-CU-UP ( gNB-CU-CP

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	CHOICE System
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB Setup List
	M
	
	DRB Setup List E-UTRAN 

9.3.3.3
	
	YES
	reject

	>>DRB Failed List
	O
	
	DRB Failed List E-UTRAN 

9.3.3.4
	
	YES
	reject

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource Setup List
	M
	
	9.3.3.5
	
	YES
	reject

	>>PDU Session Resource Failed List
	O
	
	9.3.3.6
	
	YES
	reject


9.3.3.3
DRB Setup List E-UTRAN

This IE contains setup DRB related information at Bearer Context Setup Response in E-UTRAN

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DRB Setup Item E-UTRAN
	
	1..<maxnoofDRBs>
	
	

	>DRB ID 
	M
	
	9.3.1.16
	

	>S1 DL UP Transport Layer Information 
	M
	
	UP Transport Layer Information 

9.3.2.1
	

	>Data Forwarding Information Response
	O
	
	Data Forwarding Information

9.3.2.6
	Providing forwarding info from the target gNB-CU-UP.

	>UL UP Parameters
	M
	
	UP Parameters 

9.3.1.13
	

	>S1 DL UP Unchanged
	O
	
	ENUMERATED (True, …)
	


In above DRB Setup List E-UTRAN IE, no information is about the DL TNL address at the IAB donor CU-UP side to receive data from MeNB to support MN-terminated split bearer. 
Observation 1: in current E1 specification, the IAB donor CU-UP cannot provide DL address to IAB donor CU-CP to support the indirect routing. 

However, you may notice that there is an NOTE in TS38.401 as follows:

8.9.2
Bearer context setup over F1-U
Figure 8.9.2-1 shows the procedure used to setup the bearer context in the gNB-CU-UP. 

<unrelated part is omitted>

0.
Bearer context setup (e.g., following an SGNB ADDITION REQUEST message from the MeNB) is triggered in gNB-CU-CP.

1.
The gNB-CU-CP sends a BEARER CONTEXT SETUP REQUEST message containing UL TNL address information for S1-U or NG-U, and if required, DL TNL address information for X2-U or Xn-U to setup the bearer context in the gNB-CU-UP. For NG-RAN, the gNB-CU-CP decides flow-to-DRB mapping and sends the generated SDAP and PDCP configuration to the gNB-CU-UP.

2.
The gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, and DL TNL address information for S1-U or NG-U, and if required, UL TNL address information for X2-U or Xn-U.
NOTE:
The indirect data transmission for split bearer through the gNB-CU-UP is not precluded.
We further search the discussion history of this NOTE, which was agreed in RAN3#101 meeting, the related discussion in [4] are cited as follows:
	Further consideration is needed to support indirect data transmission for split bearer through gNB-CU-UP. For example, NR U-plane protocol is currently defined between the node hosting PDCP entity and the corresponding node. Therefore, in case of indirect data transmission for split bearer through gNB-CU-UP, existing NR U-plane protocol specification (TS 38.425) cannot be used as it is, or at least we need careful study e.g. how to inform desired buffer size in two interfaces (e.g. F1-U and X2-U).
The benefits to support this scenario may be limited at least in Release 15. Therefore, we propose to support this scenario by appropriate implementation in Release 15, and change Stage 2 call flow to align with Stage 3 E1AP.

Proposal 1: It is proposed to agree that the indirect data transmission for split bearer over gNB-CU-UP should be supported by appropriate implementation in Release 15.


The above highlighted part indicates that to support indirect routing, several additional stage 3 works are needed:

· How to support NR-U protocol, e.g., how to provide DDDS in two interfaces (e.g., F1-U and X2-U)

· How to provide the DL TNL address to IAB donor CU-CP 
The above “NOTE” in TS38.401 is a compromise among companies to support indirect routing without any specification impact. If in IAB case, indirect routing becomes the only choice, the above issues should be solved first. However, those issues, apparently, are not dedicated to IAB case. In contrast, whether indirect routing is supported by the specification or not are related to the legacy system as well. 

Observation 2: to support indirect routing, several stage 3 works are needed, including E1 interface enhancement, NR-U protocol enhancement. However, those works are not carried out in Rel-15. 

In summary, the comparison between solution 1 and solution 2 are given the following table: 

	
	Solution 1 (direct routing) [1]
	Solution 2 (indirect routing) [2] [3]

	Specification impact
	X2/Xn specification: IAB donor CU provides DS information and/or flow label to MeNB for each E-RAB
	· E1 specification: provide DL TNL address to IAB donor CU-CP

· NR-U protocol support, e.g., how to provide DDDS in two interfaces (e.g., F1-U and X2-U)

	Performance
	· Reduce the latency of the traffic from MeNB

· Reduce the traffic load at the IAB donor CU or IAB donor CU-UP

· Can support MN-terminated SCG/split bearer even if IAB donor CU-UP is overloaded
	· Increase latency of traffic from MeNB

· Increase the traffic load at the IAB donor CU or IAB donor CU-UP

· Cannot support MN-terminated SCG/split bearer when IAB donor CU-UP is overloaded


According to the comparison, Solution 1 have less specification impact and better performance than Solution 2. Thus, we propose:
Proposal: to support MN-terminated SCG/split bearer in EN-DC or MR-DC, the direct routing is supported in IAB network, i.e., Solution 1, and take the TP in [1] as the discussion basis. 
3 Conclusions
In this contribution, we further analysis the direct routing and indirect routing for IAB network, and have the following observations and proposal:
Observation 1: in current E1 specification, the IAB donor CU-UP cannot provide DL address to IAB donor CU-CP to support the indirect routing. 
Observation 2: to support indirect routing, several stage 3 works are needed, including E1 interface enhancement, NR-U protocol enhancement. However, those works are not carried out in Rel-15. 

Proposal: to support MN-terminated SCG/split bearer in EN-DC or MR-DC, the direct routing is supported in IAB network, i.e., Solution 1, and take the TP in [1] as the discussion basis. 
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