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1
Introduction

This is:

· Offline 31, discuss configuration offline, and treat the topic of configuration first thing on Thursday (QC) 

This discussion aims to make progress on:
1. Routing entries and bearer mapping on intermediate node:

· Next hop id for upstream and downstream routing

· Ingress and egress BH RLC channel ID for upstream and downstream bearer mapping

· Configuration protocols to be used 

using R2-1913179 , R2-1914171 and F2F discussion as starting point.
2. Mapping from upper layers identifiers to:

· BAP routing ID

· Next hop id

· BH RLC channel

· Configuration protocols to be used 

using R2-1912375 and F2F discussion as starting point.

2
Discussion

2.1 
Routing and bearer mapping on intermediate IAB-node

There are various options to define NextHopID and RLCchannelID for routing and bearer mapping tables.

This discussion builds on proposal 1 of RAN2 email discussion107#53 on BAP routing (R2-1913179), which is:

Proposal 1: The BAP address of the next hop node to be used as the next hop identifier for the downstream
Offline F2F discussion further pursued the approach, where:

· UL and DL routing tables use the same NextHopID.

· UL and DL bearer mapping tables use the same RLCchannelID for both, ingress and egress BH RLC channels. 

This approach extends proposal 1 to:

Proposal 2: The BAP address of the next hop node also to be used as the next hop identifier for the upstream 
RAN2 agreed “The BAP address of the IAB node is used to differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer (FFS for the Donor node).”
We confirm that the BAP address is configured via RRC on the IAB-node during integration:

Proposal 3: Confirm that BAP address is configured via RRC.


One example of the routing table entry (both upstream and downstream
):

	BAP routing ID on BAP header
	NextHopID = BAP address of next hop


The IAB-node needs to associate the NextHopID with the backhaul link in downstream and upstream direction. In downstream direction, this association can be created by including the BAP address of the child IAB-node in the F1AP UE CONTEXT SETUP/MODIFICTION REQUEST message for the child IAB-node MT.
Proposal 4: To create the association between child IAB-node and NextHopID, the CU includes the BAP address of the child IAB-node in the F1AP UE CONTEXT SETUP/MODIFICTION REQUEST message for the child IAB-node MT.

In upstream direction, this association can be created by including the BAP address of the parent-node together with the cell group ID of the parent node in the RRCConfiguration message.

Proposal 5: To create the association between parent IAB-node and NextHopID, the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message. 

Offline F2F discussion identified two options for RLCchannelID, which are:

· Option 1: BH RLC CH ID, which is included by CU in F1AP UE CONTEXT SETUP/MODIFICTION REQUEST messages to the DU, when configuring the BH RLC channel.
· Option 2: LCID, which is included by DU in RRCReconfiguration message to the MT, when configuring the BH RLC channel.

Proposal 6: Upstream and downstream bearer mapping tables use either the BH RLC CH ID or the LCID for ingress and egress RLCchannelIDs.

Observation 1: If the BH RLC CH ID is used:

· for downstream bearer mapping, the BH RLC CH ID is already enclosed in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST message,

· for upstream bearer mapping, the BH RLC CH ID also needs to be enclosed in the RRCReconfiguration message that establishes or modifies the BH RLC channels.

Observation 3: If the LCID is used:

· for downstream bearer mapping, the LCID needs to be enclosed in the F1-AP UE CONTEXT SETUP/MODIFICTION RESPONSE message,

· for upstream bearer mapping, the LCID is already enclosed in the RRCReconfiguration message that establishes or modifies the BH RLC channel.

Since the BH RLC CH ID only has link-local scope, multiple ingress BH RLC channels may use the same IngressRLCchannelID values. To make the bearer mapping from ingress BH RLC channel to egress BH RLC channel unique, it needs to include the ingress RLC channel link.  

Figure 1 shows an example, where two ingress BH links to IAB-node C use the BH RLC channel value “red”. Therefore, the bearer mapping entries from ingress RLC channel = “red” to the corresponding egress RLC channel needs to include a reference to the ingress RLC link. 
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Figure 1: Example for routing and bearer mapping

The ingress BH link can be defined by the PriorHopID, which represents the prior-hop BAP address.

Proposal 7: The BAP address of the prior-hop node is used as PriorHopID in addition to the IngressRLCchannelID to uniquely identify the ingress RLC channel for upstream and downstream bearer mapping.

One example of the bearer mapping table entry:

	Next hop BAP address
	Prior hop BAP address
	Ingress 

BH RLC Channel ID
	Egress

BH RLC Channel ID


Companies are asked on their preferred option for the RLCchannelID. These options are:

· BH RLC CH ID

· LCID

· Other

	Company
	Preferred BH RLC channel ID
	Comments

	Nokia
	BH RLC CH ID, but LCID is also OK
	Advantage of using BH RLC CH ID is that Donor CU can handle it without asking the corresponding LCID from the DU. It is also already available in F1AP following RAN3 agreement and only needs to be added to BH-RLC-BearerConfig for the IAB-MT.

	KDDI
	BH RLC CH ID, but LCID is also OK
	We prefer BH RLC CH ID, since it can avoid a possible misunderstanding. If LCID is included to F1-AP UE CONTEXT SETUP/MODIFICTION RESPONSE, someone may misunderstand that the added LCID can be used for the normal scenario without IAB nodes. But if with enough explanation, we can accept LCID also,

	ZTE
	BH RLC CH ID
	If the BH RLC channel ID is also link-local scope as logical channel ID, we see no obvious reason why we need such a new ID. In that case, the logical channel ID can be used unambiguously as BH RLC channel ID. However, if the BH RLC channel ID is design as unique in DU/MT-local scope, it is not necessary to further indicate the prior hop or next hop ID for the bearer mapping configuration. In this sense, it is meaningful to introduce a new BH RLC channel ID.

	Huawei
	BH RLC CH ID
	For LCID option, in order to configure the bearer mapping via LCID, the CU should be aware of the LCID corresponding to each BH RLC channel, since the LCID of a BH RLC channel is allocated by the parent DU.  Consequently, this requires that the parent DU notice the IAB donor CU about its assigned LCID for each BH RLC channel.

General comments: the element order in the bearer mapping table seems more straightforward like following:

Ingress link ID+ Ingress H RLC Channel ID ( Egress link ID+ Egress H RLC Channel ID.

	LG
	LCID, but BH RLC CH ID is also OK
	In our understanding, even though BH RLC CH ID is used, there should be mapping between BH RLC CH ID and LCID. Thus, we slightly prefer LCID.

	Ericsson 
	LCID
	If we were concerned only about DL bearer mapping, it is true that the BH RLC CH ID is the most suitable as the CU has to communicate it to the IAB-DU in the UE context setup/modification message and the IAB-DU knows the mapping between the LCID and BH RLC CH ID. Thus, we could have actually communicated the bearer mapping information already in the F1-AP UE CONTEXT SETUP/MODIFICTION REQUEST message to the IAB-DU.

The problem is for the UL case (i.e. in the MT of the child node), since the MT of the child node is not aware of the BH RLC CH ID but only the LCID. So that means, either the CU has to get the LCID from the parent IAB-DU (in the response message to the context setup/mod request), and then inform the MT of the child node about the mapping between the BH RLC CH ID and the LCID in the RRC reconfiguration message, or the cell group config that the DU generates has to include the BH RLC CH ID as well. 
The former (i.e. CU adding the BH RLC CH ID to LCID info), doesn’t really make that much sense because if the CU has got the LCID, then it can directly use the LCID for bearer mapping configuration at the MT. The second one could work, but it requires more specification changes. Since we already have a similar mechanism of communicating the LCID for bearers from the DU to the CU (it is just optional IE), the cleanest solution from our point of view is to use the LCID (i.e. DU responds with the LCID in the context modification/setup response), and then the CU uses that information to setup the bearer mapping also at the MT. That means, in intermediate nodes, the bearer mapping table just contains the LCIDin to LCIDout, without any need for the MTs to know the BH RLC CH IDs.

message that setups up the BH RLC channel at the MT. Since the RRC message can not be generated by the CU before a response is received from the IAB-DU,  Thus, a uniform solution would be to use the LCID both in the UL and DL bearer mapping tables.

	Samsung
	BH RLC CH ID
	This follows the legacy CU-DU design, i.e., the gNB-CU is not required to decode the CellGroupConfig from the gNB-DU in order to avoid the unnecessary processing at the gNB-CU side. On the other hand, if we use LCID, it means that either the F1AP should add LCID IE for each BH RLC CH in UE Context Setup/Modification Response message, or the IAB donor CU needs look into each received CellGroupConfig container, which is additional processing. 

	CATT
	BH RLC CH ID
	

	Futurewei
	BH RLC CH ID
	We think it is straightforward to provide the BH RLC CH ID to the child IAB node’s MT as part of the RLC-BearerConfig for the RLC BH Channel.

LCID seems a bit more involved.


Outcome:

· 7 companies are in favour of BH RLC CH ID, 2 of them are also okay with LCID

· 2 companies are in favour of LCID, 1 of them is also okay with BH RLC CH ID.

Some points were raised in favour of either identifier. It seems, however, that both can be accommodated.
RAN3 has decided that F1AP is used for configuration of downstream routing and bearer mapping tables. Companies are asked on their preferred protocol for the configuration of upstream routing and bearer mapping tables. The options are:

· RRC

· F1AP

	Company
	Preferred protocol for upstream routing and bearer mapping tables
	Comments

	Nokia
	F1AP
	It is cleaner for the specifications and it facilitates implementation if Topology Manager can communicate with IAB DUs mainly with F1AP. Furthermore, in the access IAB node where upper layer IP packets are mapped to BH RLC channel, it is better to use F1AP since GTP-U TEID and F1-C message types are managed and controlled by the network/RAN3. In order to have a unified solution, it is better to use F1AP also in the intermediate nodes.

RRC signalling still needs to be used for upstream mapping of BH RLC CH ID to LCID and NextHop BAP address to CellGroupID, i.e., mapping to local lower layer parameters (which are managed by the DU).

	KDDI
	
	We prefer option3 described in 2.2 
Mapping from upper layers to L2 on access IAB-node. Option3 use both F1AP and RRC

	ZTE
	RRC
	RRC signalling is more suitable for the upstream BAP configuration.

	Huawei
	RRC
	RAN2 already agreed “BAP has a DU part configured by F1-AP and a MT part configured by RRC”.

	LG
	RRC
	F1AP can be used after finishing RRC connection during integration. Considering the very first upstream traffic, RRC is proper for upstream configuration.

	Ericsson
	RRC
	Agree with Huawei’s comment.

	Samsung
	RRC
	UL routing and bearer mapping is the responsibility of IAB-MT. In addition, for initial access of IAB node, the BH RLC CH should be set up for at least transmitting F1AP (for setting up F1 interface). It means that at this time F1AP is not set up. So, it is natural to use RRC message. 

	CATT
	RRC
	It seems that this has been agreed in Prague.

	Futurewei
	Some preference to also use F1AP, in order to avoid duplication of BAP configuration across protocols

However, there would be dependencies on RAN3 work that would need to be resolved
	We prefer to keep configuration parameters of BAP in single protocol if possible. If we need to duplicate configurations across protocols, this will introduce endless complexity going forward to coordinate parameters between protocols.

Several possibilities:

1) Duplication of configuration parameters in both RRC and F1AP

2) Define all BAP configurations in F1AP (both upstream and downstream). Need to address “bootstrapping” of BAP at IAB node integration, and how to provide MT configurations via F1AP

3) Define all BAP configurations in RRC. Provide RRC configuration IE to DU via an F1AP container

Of these options, 1 is most straightforward, but will suffer from maintainability. 2 seems more radical. 3 is perhaps less controversial but has several challenges that need to be addressed. 


Outcome:

· 6 companies are in favour of RRC
· 3 companies are in favour of F1AP.

Some companies claim that we had already agreed in RRC in: “BAP has a DU part configured by F1-AP and a MT part configured by RRC”
Do companies have further comments?

	Company
	Other comments

	Nokia
	To sum up, the way we propose it:

Routing and bearer mapping tables are defined by Donor CU based on IDs which are defined by the Donor CU itself and configured to IAB nodes by F1AP. Local mapping to lower layer parameters is DU/MT specific and configured by F1AP for DU and by RRC for MT. This way also simplifies the BAP specification since separation into DU/MT specific configurations is reduced.

	Huawei
	Some general updates on the above proposal, to clarify the intention:

Proposal 3a: To differentiate traffic to be delivered to upper layers, Confirm that BAP address of IAB node is configured via RRC.
Proposal 3b: To differentiate traffic to be delivered to upper layers, Decides whether BAP address of IAB donor DU is configured via F1AP.
Proposal 4: To (re)configure the association between child IAB-node and NextHopID (i.e. BAP address of next hop), the CU includes the BAP address of the child IAB-node in the F1AP (e.g. F1AP UE CONTEXT SETUP/MODIFICTION REQUEST) message for the child IAB-node MT.

Proposal 5: To (re)configure the association between parent IAB-node and NextHopID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message.
Proposal 7: The BAP address of the prior-hop node is used as ingress link ID in addition to the IngressRLCchannelID to uniquely identify the ingress RLC channel for upstream and downstream bearer mapping.

	Samsung
	The presence of PriorHopID should be optional for DL with the following reasons:

· In some cases, the IAB node may only have a single parent node

· If IAB node has multiple parent nodes, one implementation is that the IAB donor CU can assign unique BH RLC CH ID among two parent nodes for an IAB node. 


2.2 
Mapping from upper layers to L2 on access IAB-node

Mapping entries are configured on the access IAB node from upper layers identifiers to L2 identifiers such as:

· BAP routing ID

· Next hop id

· BH RLC channel

RAN3 has decided that this mapping has granularity of GTP-U tunnel for F1-U. RAN3 has further decided that this mapping has granularity of SCTP stream for F1-C.

RAN2/3 plans to discuss the following options for uplink mapping configuration on the access IAB-node (example for GTU-U):

· Option 1: 

RRC configuration holds mapping: 

	GTP-U TEID
	L2 parameter


· Option 2: 

F1AP configuration
 holds mapping:

	GTP-U TEID
	IP header field(s)


RRC configuration 
holds mapping:

	IP header fields(s)
	L2 parameter


In all other cases, the mapping to BH RLC channels can based on OAM configuration.

· Option 3

F1AP configuration hold mapping

	GTP-U TEID
	L2 parameter


RRC configuration holds mapping:

	NextHop ID
	Cell Group ID

	BH RLCH CH ID
	LCID


Companies are asked on the preferred option:

	Company
	Preferred configuration for UL mapping from upper layers to L2
	Comments

	Nokia
	Option 3 with F1AP signalling where GTP-U TEID is mapped to BH RLC CH ID and to Path ID; and IP address to BAP address
	Additionally, to F1AP signalling, RRC signalling needs to be used for configuring the mapping to lower layer parameters, i.e., to map NextHop BAP address to CellGroupID and to map BH RLC CH ID to LCID.
This way the network functions and identiofiers (TEID, IP) are kept within network signalling (F1AP) while mapping to lower layer parameters (CG ID, LCID) is configured with RRC.

	KDDI
	Optio3
	If L2 parameter means NextHop ID and BH RLCH CH ID, then it seems much better than option2. 

	ZTE
	Option 1, but...
	We think GTP-U TEID should be considered together with destination IP address. As we know, multiple IAB donor CU-UPs with different IP address exist. The GTP-U TEID together with destination IP address could uniquely identify a UE bearer’s UL GTP-U tunnel. So the RRC configuration should configure the mapping with both GTP-U TEID and destination IP address.

	Huawei
	Option1
	For option 2, it does not work for the F1AP setup request message when the IAB node set up the DU part, where you cannot use F1AP configuration.

If one step works, why do we bother to have the two steps?

General comments: the GTP-U TEID is only one example for F1-U case, the principle should also apply to the F1-C case.

Our suggested proposal for option 1 is:

Proposal x: Upper layer info (e.g. GTP-U TEID, F1-C message type) is directly mapped to BAP parameters (e.g. BAP routing ID, BH RLC channel) for upstream on the access IAB-node, which is configured by RRC.

	LG
	Option 1
	

	Ericsson
	Option 2
	Some drawbacks of Option 1:

-it is not clear how Option 1 handles mapping of non-F1-U traffic. (Huawei mentioned above that the F1-AP message type can be used by the MT. Does this mean that the MT has to look into the IP packet containing the F1-AP to identify the F1-AP type? What if IPSec is used? Is the IPsec now going to be terminated at the MT side instead of the DU?)
- it requires to send a bearer mapping modification whenever we add a new UE bearer, even if that UE bearer is to be mapped N:1 to an existing BH RLC channel. 
- it will increase the size of the mapping table to be held at each IAB MT (e.g. if we have N bearers that are mapped to the same BH RLC channel, we still have to store the GTP TEID for each bearer in the mapping table)
-it is not clear how the MT BAP sees the GTP TEID  
-not future proof (e.g. not clear on how we can use option 1 to backhaul non F1 traffic, such as LTE traffic)
With regard to the comment raised by Huawei on how to handle the first F1 setup request message, that can easily be pre-configured by OAM or other means (e.g. F1-AP non-UE associated messages are marked with DSCP=x). 

	Samsung
	Option 1, but the mapping should be  GTP-U TEID + Destination IP address and L2 parameters
	We prefer the Option 1, and share the same understanding as ZTE on need for including destination IP address.

	CATT
	Option 1
	We prefer simplest solutions. not sure if anything broken with option1.

	Futurewei
	Should be aligned with agreement for BAP configuration.

Option 3 if F1AP is adopted for configuration of upstream BAP

Option 1 if RRC is adopted for configuration of upstream BAP
	Option 2 seems to provide no additional value compared to Option 1.

Currently F1AP already holds mapping of GTP-U TEID to IP header. So, in effect in Option 2 mapping from GTP-U to L2 identifier is provided by RRC, which is the same as Option 1 


Outcome:

· 5 companies are in favour of option 1, i.e. 1-step, configured by RRC.
· 1 company is in favour of option 2. i.e. 2-step, configured by F1-AP.
· 2 companies are in favour of option 3, i.e. 1-step, configured by F1-AP

During this email discussion, RAN3 agree to pursue option 1 or option 3. This is in line with RAN2’s agreement. 
ZTE emphasizes that the mapping for F1-U should also include IP address in addition to GTP TEID, which is correct.

During this email discussion, RAN3 has agreed that the GTP FTEID (= GTP TEID + IP address) is used for the mapping of F1-U.

Do companies have further comments?

	Company
	Other comments

	Nokia
	In the access IAB node where upper layer IP packets are mapped to BH RLC channel, it is better to use F1AP since GTP-U TEID and F1-C message types (SCTP streams) are under RAN3/network control.

	Huawei
	As to the BAP routing ID, there may be slight difference for BAP address and path ID. It is straightforward to map the destination IP address to the BAP address in the BAP header, which was agreed by RAN3 for the downstream case. But, for the path ID, it can use the above principle, upper layer information (e.g. GTP-U TEID) can be directly mapped to the path ID in the BAP header.

	Futurewei
	If we select Option 3, there is an issue that needs to be addressed in order to provide this mapping in F1AP:

F1AP configuration hold mapping

GTP-U TEID

L2 parameter

Map GTP TEID to (egress) ( BH RLC Channel ID (with F1AP)

There is no issue to provide a BH RLC Channel ID in F1AP. However, it is not clear how this can be done for an upstream BH RLC Channel. In the downstream direction BH RLC Channel ID is specific to a UE (MT) context. However, the DU has no context for the MT of the same IAB node. Therefore, it is not clear how F1AP can indicate that the intended BH RLC Channel ID is one associated with the upstream direction (associated with the IAB node’s MT). This would need to be resolved by RAN3.


3
Conclusion

RAN2 email discussion107#53 on BAP routing (R2-1913179) proposes:

Proposal 1: The BAP address of the next hop node to be used as the next hop identifier for the downstream
Offline-31 further proposes: 

Proposal 2: The BAP address of the next hop node also to be used as the next hop identifier for the upstream 
Proposal 3: Confirm that BAP address is configured via RRC.

Proposal 4: To configure the association between child IAB-node and NextHopID (i.e. BAP address of next hop), the CU includes the BAP address of the child IAB-node in the F1AP message (e.g. F1AP UE CONTEXT SETUP/MODIFICTION REQUEST message) for the child IAB-node MT.

Proposal 5: To configure the association between parent IAB-node and NextHopID (i.e. BAP address of next hop), the CU includes the BAP address of the parent IAB-node together with the cell group ID of the parent node in the RRCReconfiguration message. 

Proposal 6: Upstream and downstream bearer mapping tables use either the BH RLC CH ID or the LCID for ingress and egress RLCchannelIDs.

Proposal 7: The BAP address of the prior-hop node is used as PriorHopID, i.e. the ingress link ID, in addition to the IngressRLCchannelID to uniquely identify the ingress RLC channel for upstream and downstream bearer mapping.

BH RLC CH ID vs. LCID for ingress/egress RLCchannelID:

· 7 companies are in favour of BH RLC CH ID, 2 of them are also okay with LCID

· 2 companies are in favour of LCID, 1 of them is also okay with BH RLC CH ID.

Some points were raised in favour of either identifier. It seems, however, that both can be accommodated.

Proposal 8: The BH RLC CH ID is used for ingress/egress RLCchannelID in the bearer mapping configuration.

RRC vs. F1AP for configuration of upstream routing & bearer mapping on intermediate node

· 6 companies are in favour of RRC

· 3 companies are in favour of F1AP.

Some companies claim that we had already agreed in RRC in: “BAP has a DU part configured by F1-AP and a MT part configured by RRC”

Proposal 9: The BH RLC CH ID is used for ingress/egress RLCchannelID in the bearer mapping configuration.

Option 1, 2, or 3 for mapping from upper layers to L2:

· 5 companies are in favour of option 1, i.e. 1-step, configured by RRC.

· 1 company is in favour of option 2. i.e. 2-step, configured by F1-AP.

· 2 companies are in favour of option 3, i.e. 1-step, configured by F1-AP

During this email discussion, RAN3 agree to pursue option 1 or option 3. RAN3 has agreed that the GTP FTEID (= GTP TEID + IP address) is used for the mapping of F1-U.

Proposal 10: RRC is used for configuration of mapping from upper layers to access IAB-node.

�We have not agreed the format of the routing table yet


�FW has the following comment: 


“Not sure that this is strictly needed, as DU already knows the mapping between LCID and BH RLC ID, since the DU assigns the LCID corresponding to a BH RLC channel”


�I failed to find the agreement. Could you please capture the exact wording?





�E/// comment: “Only needed for 1:1 F1-U traffic”


�E/// comment: “Only needed when there is no existing BH RLC channel with the matching DSCP value”





