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Introduction

This paper discusses:

· Offline 34, identify the “bootstrap” configuration, report in R2-1916511 (QC)

This discussion is based on agreement:

	· For the UL (for both UP and CP), configure by F1-AP (still require some bootstrap config by RRC)



2
Discussion

During IAB-node integration, the IAB-MT receives a BAP address via RRC and it is configured with at least one IP address via RRC, OAM or other means. The BAP address and the IP address are used for DL UP or CP traffic sent to the IAB-node.

The “bootstrapping problem” arises when the IAB-node wants to send UL UP or CP traffic before it has received configuration of UL BAP routing ID, UL egress BH link and UL egress BH RLC channel to be used for each traffic type. This affects all UL traffic that is sent before the F1 SETUP RESPONSE has been received, since the F1 SETUP RESPONSE message is the first that could contain such configuration information. 

The following traffic may be affected:

- IKE2 messages

- IPsec keep alive messages

- SCTP association setup messages and keep alive messages

- F1 SETUP REQUEST message

- OAM traffic  

The rapporteur considers two options for each mapping configuration during bootstrapping that more or less follow the description in R2-1915702 by Nokia. 

1. Mapping of UL traffic to UL BAP routing ID

The following two options may be considered for the determination of the UL BAP routing ID:

Option 1a: The IAB-MT uses a default UL BAP routing ID (e.g. value = 0)

Option 1b: The IAB-MT is configured via RRC with an UL BAP routing ID.

Please indicate your preferred option and provide comments or propose other options if applicable.

	Company
	Preferred option
	Comments, other options proposed, etc.

	ZTE
	Option 1a
	We think the default UL BAP routing ID might be configured for the UL traffic transfer during IAB node integration phase. 
In addition to the UL BAP routing ID, the routing table including the mapping between BAP routing ID and next hop  ID might be configured as well. 

	LG
	Option 1b
	We don’t think that each traffic type mentioned above needs different UL BAP routing ID during IAB-MT integration step, i.e., only one UL BAP routing ID would be used during IAB-MT integration. Small signalling overhead is expected for option 1b. However, if option 1a is selected, all IAB nodes should have those default UL BAP routing ID information in the UL routing table. One more point is that if there are two IAB donor nodes, another information should be needed to indicate one IAB donor node between them. Thus, option 1b is clear and simple. 

	Nokia
	Mix of 1a and 1b
	BAP address of the Donor CU can be assigned by RRC at the same time as BAP address for the IAB node is allocated. Path ID can be a default path ID (e.g., value = 0) since typically there is only one path before F1 setup.

There is no need to separate control traffic at the beginning, thus one BAP address and path ID is enough.

	CATT
	Option 1b?
	BAP address needs to be configured via RRC. Also to have a configured path ID seems more flexible than default value. And, we are not sure if for Option 1b separate configuration per traffic type is necessary. Seems useful to clarify.  

	Huawei
	Option 1b
	Option 1a only works if assuming intermediate node UL routing table is configured with one entry with routing ID=0, and the donor DU will deliver the routing ID=0 always to upper layer.

Additional comments to option 1b: Maybe it is not necessary to be different BAP routing ID for each traffic type, but from BAP protocol point of view, same signalling structure as normal routing configuration would make procedure simpler.

	Ericsson
	Option 1b?
	We agree with Nokia comments that the UL BAP routing ID can be configured via RRC when the MT’s BAP address is communicated. Also, we agree there is no need to have separate routing ID for different control plane traffic during the bootstrapping period (we have updated the description of option 1b).

	KDDI
	Option 1b?
	We agree with Nokia’s view.

	Intel
	Option 1b
	In our view, the technical difference between these two options is really small. 1b can avoid long discussions about the “default” routing ID.


Summary: 
· General preference is that at least the UL BAP address is configured via RRC together with IAB-node’s BAP address

· Some companies proposed to have a default value be used for UL BAP path ID, others believed it was more flexible to also configure the UL BAP path ID  together with the UL BAP address. Rapporteur believes that there is no extra cost to also configure the UL BAP path ID.
· One UL BAP routing ID is sufficient for all UL traffic during bootstrapping phase.

This leads us to proposal 1:

Proposal 1: The IAB-node is configured via RRC with a BAP routing ID, which it uses for all UL traffic during bootstrapping.

2. Mapping of UL traffic to UL egress link and UL egress RLC channel

Since there is only one parent during IAB-MT integration
, the UL egress link selection is obvious. For UL RLC channel determination, the following options may be considered:

Option 2a: The IAB-MT is configured via RRC with 
an UL BH RLC channel, which is used for all traffic during the bootstrapping phase.

Option 2b: The IAB-MT is configured via RRC with a specific UL BH RLC channel for each traffic type.
Option 2c: The IAB-MT is configured via RRC with a default BH RLC channel for all traffic during bootstrapping phase. .
Please indicate your preferred option and provide comments or propose other options if applicable.

	Company
	Preferred option
	Comments, other options proposed, etc.

	ZTE
	Option 2c
	To simplify the configuration, a default BH RLC channel could be configured via RRC to support all traffic during bootstrapping phase. 

It should be noted that not only UL traffic but also DL traffic should be delivered via this default BH RLC channel. After all, most of the traffic during bootstrapping is bi-directional. The IAB-MT should be able to receive the DL traffic via this BH RLC channel as well. 
Based on this understanding, it is suggested that even for Option 2a and 2b, the BH RLC channel configured via RRC should not be restricted to UL purpose.   

	LG
	Option 2a or 2b?
	We think that this is related to discussion about bearer mapping for non-F1 type traffic. The only information needed for this is bearer mapping for UL non-F1 traffic and UL F1-C during IAB-MT integration. 

	Nokia
	2a (2c seems proposing the same thing?)
	IAB-MT can be configured via RRC with multiple BH RLC channels (no need to restrict initial configuration to only one channel) but only one of them is a default BH RLC channel (e.g., ID = 0) which is used for all traffic during the bootstrapping phase. Later when F1 is setup, F1AP will be used to configure the intended mapping of CP traffic to BH RLC channels, e.g. based on message type etc.

	CATT
	
	Agree with Nokia.

	Huawei
	2a
	Our understanding on option 2a means the UL bearer mapping table is configured by RRC, which is only use in bootstrapping phase. The bearer mapping table has the entries for the F1-C and non-F1 message, the table format can be same as the normal bearer mapping table as this would simplify the BAP procedure which uses the configurations. And, need to specify whether any of them is default BH RLC channel (to our understanding, a default configuration is a configuration the UE can use when there is no explicit configuration for e.g. a traffic type). 

	Ericsson
	2a
	We also think 2c is the same as 2b, except that it is worded in a non-ambiguous way (the “multiple UL backhaul channels” wording was confusing).

	KDDI
	
	Agree with Nokia’s view.

	Intel
	2a
	


Summary: 

· The majority of companies seems to be fine to have only one BH RLC channel configured via RRC for all traffic in the bootstrapping phase. This avoids having an UL bearer mapping table.
· Some companies would like to allow configuration of multiple BH RLC channels and a corresponding UL mapping table via RRC.
We can try to agree on the smallest common denominator:

Proposal 2: The IAB-node is configured via RRC with at least one UL BH RLC channel, which it uses for UL traffic during bootstrapping. FFS if multiple UL BH RLC channels can be configured together with an UL mapping table.
3. UL routing and bearer mapping on parent and ancestor nodes

Upstream intermediate nodes may be configured with UL routing and bearer mapping for the new IAB-node’s UL traffic in the same manner as for all other UL traffic. 

Please provide comments or propose other options if applicable.

	Company
	Comments, other options proposed, etc.

	ZTE
	As we mentioned before, the traffic during IAB node MT bootstrapping phase is bi-directional. It means both UL and DL routing/bearer mapping for the new IAB-node’s traffic should be configured for upstream intermediate IAB node and donor DU.  

	LG
	If option 1b in question 1 is selected, no special handling is expected. 

	Nokia
	Mapping and routing in intermediate nodes may be updated using the agreed procedures. There is no additional impact.

	Huawei
	For the upstream intermediate node, we assume the UL routing and bearer mapping configuration will be (re)configured by F1AP as normal case, since there is no bootstrap issue for the DU F1AP of upstream intermediate node. Nothing particular needs to be handled for now, rather than using the option 1 and 2.

	Ericsson
	Agree with LG/Nokia, that no additional/special handling with regard to routing/bearer mapping is needed at the intermediate IAB nodes during the bootstrapping of the access IAB node.

	KDDI
	Agree with LG/Nokia/Ericsson.

	Intel
	Agree with opinions above.


Summary: 

· During bootstrapping, configuration of IAB-donor DU and intermediate IAB-nodes uses the agreed procedures.
Proposal 3: During bootstrapping, configuration of routing and bearer mapping on intermediate IAB-nodes and DL mapping on the IAB-donor DU use the agreed procedures.
3
Summary

Proposal 1: The IAB-node is configured via RRC with a BAP routing ID, which it uses for all UL traffic during bootstrapping.

Proposal 2: The IAB-node is configured via RRC with at least one UL BH RLC channel, which it uses for UL traffic during bootstrapping. FFS if multiple UL BH RLC channels can be configured together with an UL mapping table.

Proposal 3: During bootstrapping, configuration of routing and bearer mapping on intermediate IAB-nodes and DL mapping on the IAB-donor DU use the agreed procedures.
�Not sure if this statement is really true. A MT may be established with DC before IAB integration.


�With this removed, option 2a becomes the same as option 2c.





