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Introduction
This paper is on: 
CB: # 60_intra-donor_mapping

-  possible WF on DL mapping on donor DU and CU-UP: either configure mapping or signal flow label from CU-CP

- further issues to discuss

- EN-DC aspects?

(QC)

Summary of offline disc R3-194694
The CB is based on the following online discussion:
	R3-193562
	IAB intra-donor UP and CP transport (Qualcomm Incorporated)
	discussion

One mapping table should be used for the determination of all L2 identifiers, i.e. BAP address, BAP path ID and BH RLC channel, from IP header information.

The existing TNL address format should be reused to reduce specification effort and allow for simultaneous mapping configuration for IPv4 and IPv6 addresses.

Flow Label, Traffic Class and DSCP fields should be optional in the mapping table.

The configuration of DL F1-U GTP transport layer information on the CU-UP should be extended with Flow Label, Traffic Class and DSCP as optional fields.

SS: agree with QC

Nok: need to clarify

E///: no need to configure anything from DSCP. Which entity configures the flow label?

HW: 4335, aligned with QC

E///: 4554, only introduce flow label from CU-CP, no need to configure anything

 noted


This discussion affects DL transport. The following RAN3 agreements were achieved in prior meetings:
· For 1:1 mapping, the use of GTP tunnel ID to identify a DRB between donor CU and donor DU is confirmed.

· Adopt IPv6 flow labels for 1:1 mapping (in conjunction with the IAB node IP address); the use of additional information to differentiate bearers is not precluded

· WA: For N:1 mapping, both DSCP-based and IPv6 flow-label based mapping may be used in donor DU for DL

· WA: They may coexist in the same network
For UL transport, RAN3 achieved the following agreement:
· UL: We need to configure mapping between F1-U, F1-C, and non-F1 traffic, and BH RLC channel + BAP routing identifier ID; this may apply to OAM traffic, up to implementation

To test the level of consensus in the discussion, we start with a few draft proposals. We hope to refine these proposals during the discussion phase and converge them to agreements during CB. 
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Discussion
For the UL, we agreed that a mapping is configured from F1-U, F1-C and non-F1-traffic to BH RLC channel and BAP routing identifier. This mapping is used at the IAB-node when traffic is passed from upper layers to L2.
The equivalent mappings from F1-U, F1-C and non-F1-traffic to BH RLC channel and BAP routing identifier are needed for the DL. Additional considerations are necessary since the IAB-donor might be split into IAB-donor DU, CU-UP, and CU-CP, and since non-F1-traffic might originate outside the IAB-donor. Under such circumstances, the IAB-donor DU needs to map IP header information to BH RLC channel and to BAP routing identifier. These mappings need to be configurable.
Proposal 1
a
: On the DL, the IAB-donor DU is configurable with information that allows deriving the BAP routing ID from IP header information for F1-U, F1-C and non-F1 traffic. It is FFS which method is used for IP address allocation to IAB-nodes and it is FFS if the IAB-donor DU or IAB-donor CU
allocates the IP address of the destination IAB-node.
Proposal 1b: On the DL, the IAB-donor DU is configurable with mappings that allow to derive BH RLC channel from IP header information for F1-U, F1-C and non-F1 traffic.

The BAP routing identifier includes the BAP address and the BAP path ID, where the BAP path ID may be optional. It makes sense to derive the BAP address from the destination IP address. The BAP path ID will be discussed separately.


Proposal 2: On the DL, the IAB-donor is configurable with information that allows deriving the BAP address from the destination IP address.
Based on RAN3 agreement, for F1-U traffic with 1:1 bearer mapping, the IPv6 Flow Label together with the destination IP address can be used to the GTP-tunnel identifier. Based on RAN3 working assumption, for F1-U traffic with N:1 bearer mapping, both DSCP and IPv6 Flow Label mapping may be used. There was a lot of controversy on the use of DSCP. 

As a starting point of this discussion, we assume that IPv6 Flow Label and/or DS information may be used, either individually or in unison, together with the Destination IP address to determine the BH RLC channel. These mappings apply to F1-U, F1-C and non-F1 traffic since the IAB-donor DU may not have awareness of the type of traffic above IP layer. DS information refers to DSCP in IPv4 and to the first 6 leading bits of the Traffic Class field in IPv6.
Proposal 3: The IAB-donor DU is configurable with a mapping between IPv6 Flow Label, DS information and Destination IP address to the BH RLC channel, where any of these three IP header fields is optional in the mapping. 

The BAP path ID is an optional part of the BAP routing ID and used, e.g., to achieve load balancing across different paths in the BAP topology. It makes sense to allow fine-granular mapping of traffic to BAP path IDs as it is proposed for the mapping to BH RLC channels.    
Proposal 4: The IAB-donor DU is configurable with information that allows deriving the BAP path ID from destination IP address. FFS if any additional information is necessary. The following functionality should be supported:

4a: The CU can select the BAP Path ID carried on the DL packet.

4b: FFS if the IAB-donor DU can select the BAP Path ID carried on the DL packet.
Configurations to achieve these functionalities are FFS.



The configuration of optional fields opens up potential conflicts if a packet matches multiple mappings.
 In the following example, a packet entering the IAB-donor DU matches two mappings:

Packet entering the IAB-donor DU: Dst IP address = A1, IPv6 FL = 1025, DS Info = 5
The following mappings are configured:
	Dst IP address
	IPv6 Flow Label
	DS Info
	BH RLC Channel

	A1
	1025
	N/A
	3

	A1
	1025
	5
	4



Two proposals have been made to avoid such conflicts:
Option 1 (proposal by Huawei): The CU avoid conflicting configurations. 
.

Option 2 (proposal by Samsung): Only configurations with same number of optional fields are configured on the IAB-donor DU. In this case, the IAB-donor DU needs to be configurable with the permitted optional fields.



To ensure that F1-U packets carry the appropriate IPv6 Flow Label and/or DS information on the IP header, additional configuration is necessary on the IAB-donor CU-UP. For this purpose, it is proposed to optionally include IPv6 Flow Label and DS information into the configuration of DL F1-U GTP-tunnels. 
Proposal 6: The configuration of the DL F1-U GTP-U tunnel information on the CU-UP is extended to optionally include IPv6 Flow Label and/or DS information.

This extension  is also needed for DL GTP-U tunnels on X2-U and Xn-U from the MN to the SN-DU for MN-terminated SCG bearers or split bearers.  


Proposal 7: It is FFS to what extend 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.


For F1-C traffic, the configuration of the IP header fields occurs within the CU-CP. For non-F1 traffic, the configuration of IPv6 header fields is up to implementation.
3
Conclusion
The following proposals are made:
Proposal 1a: On the DL, the IAB-donor DU is configurable with information that allows deriving the BAP routing ID from IP header information for F1-U, F1-C and non-F1 traffic. 
Proposal 1b: On the DL, the IAB-donor DU is configurable with mappings that allow to derive BH RLC channel from IP header information for F1-U, F1-C and non-F1 traffic.
Proposal 2: On the DL, the IAB-donor is configurable with information that allows deriving the BAP address from the destination IP address.

Proposal 3: The IAB-donor DU is configurable with a mapping between IPv6 Flow Label, DS information and Destination IP address to the BH RLC channel, where any of these three IP header fields are optional in the mapping. 
Proposal 4: The IAB-donor DU is configurable with information that allows deriving the BAP path ID from destination IP address. FFS if any additional information is necessary. 
The following functionalities should be considered:

4a: The CU can select the BAP Path ID carried on the DL packet.

4b: The IAB-donor DU can select the BAP Path ID carried on the DL packet.

Configurations to achieve these functionalities are FFS. 
Proposal 5: (skip for now)
Proposal 6: The configuration of the DL F1-U GTP-U tunnel information on the CU-UP is extended to optionally include IPv6 Flow Label and/or DS information.

Proposal 7: It is FFS to what extend 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.

��As we have not concluded on the IP address allocation issue, the proposals should not assume any particular method for IP address allocation


�This clarification may be helpful.


�We already agreed that it should be done either by CU or donor DU.


�As we discussed offline, I suggest to capture the configuration for deriving BAP routing ID and the BH RLC channel separately. To avoid causing misunderstanding that we must configure the two mapping together. 


�For the mapping to BH RLC channel, the IP address should be optional also. For example, the N:1 bearer mapping may only relies on the DSCP or the flow label, no need to use the IP address.


�That’s a good point. We can make them all optional.


�Suggest to remove the path ID related part and proposal 4, should pending on RAN2’s discussion.


�As discussed offline, we would like to see an alternative proposal on how to derive path ID from IP header information.


�From HW’s point of view, the BAP path ID related configuration should pending on RAN2, since for the routing, RAN2 has no consensus about what is decided locally and what is decided by the donor. 


However, to make some progress, we modified the proposal to add another possible solution to allow the IAB donor DU select the path ID. 


�Such configuration confliction can be avoided by the CU, since all the configuration comes from the CU, and CU should ensure that each packet will not match two entries of the mapping table for BH RLC channel.


�This is unnecessary, because CU will ensure there is no confliction for the configuration.


�I would like to hear comments by other companies on this issue.


�I modified the text about the Huawei’s proposal


�Disagree this Proposal 5, due to the reason shown in my previous note.


�We disagree as well


�For the EN-DC case, we think it is still the IAB donor CU to add the flow label /DSCP in the IP header, all the SCG bearer and split bearer should be transmitted via the IAB donor CU. Otherwise, the protocol architecture of IAB cannot be applied to the NSA architecture, since there is no F1-U interface for the IAB-DU, instead, an X2-U interface is introduced. 


Based on the above reason, such X2 interface configuration is unnecessary.


If we want to introduce such X2 configuration, maybe we need to discuss how to support the data transmission for SCG bearer and split bearer in the EN-DC case at first.


 


�The protocol stacks look the same for both scenarios. In any case, I broke this issue out into a separate proposal. I would like to get feedback from other companies.





