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1 Introduction
In last RAN2 106 meeting, the following agreements are achieved about the routing functionality in IAB network [1]
The BAP routing id (carried in the BAP header) consists of BAP address and BAP path ID. Encoding of the path ID in the header is FFS.
Each BAP address defines a unique destination (unique for IAB network of one Donor , either an IAB access node, or the IAB donor) 
[bookmark: OLE_LINK4]Each BAP address can have one or multiple entries in the routing table to enable local route selection. Multiple entries is for load balancing, re-routing at RLF. For load balancing still FFS what is decided locally and/or decided by the Donor.
Each BAP routing id has only one entry in the routing table.
The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.
Based on the routing identifier carried in the BAP layer, each IAB node, as well as the IAB donor, can perform route selection by looking up the entry of the BAP routing ID in routing table. The routing table should be pre-configured in the IAB node and the IAB donor-DU (if the IAB donor supports CU-DU split). In this contribution, we are going to discuss more details about the routing configuration in IAB network, based on the above agreements. 
2 Discussion
According to the progress in last RAN2 meeting, an example of BAP layer routing table for IAB network is shown in Figure 1.


(a) Topology of an IAB network

	No.
	BAP routing ID
	Priority level (optional)
	Next hop link/node ID

	
	BAP  address
	BAP routing ID (optional)
	
	

	1
	IAB 2
	N/A
	N/A
	IAB2

	2
	IAB 3
	N/A
	N/A
	IAB 3

	3
	IAB 4
	N/A
	N/A
	IAB 3

	4
	IAB 5
	1
	1
	IAB 2

	5
	IAB 5
	2
	2
	IAB 3

	6
	IAB 6
	N/A
	N/A
	IAB 2


(b) DL Routing table maintained at IAB node 1
[bookmark: _Ref15291932]Figure 1. BAP layer routing table
As shown in Figure 1, each entry of the maintained routing table consists of the following items : BAP address, BAP path ID, priority level, next hop node/link ID. As discussed in [2], the BAP path ID and the corresponding priority level can be optionally confifured in the routing table.
RAN 2 has agreed that the Tx part of BAP layer will perform the routing and bearer mapping in RAN2 105 meeting[3], and RAN3 agreed that “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)” in last meeting[4]. Obviously, for the DL transmission, the DU part will be the Tx part. Consequently, F1AP message will be used to configure the DL routing for the BAP layer in DU part (i.e. both for the IAB-node-DU and the IAB-donor-DU). 
Observation 1 : The DL routing is configured via F1AP message.
While for the UL transmission, the Tx part of each IAB node is the MT part, and UL routing should be configured to the BAP layer of MT part. Therefore, RRC message is the first choice for UL routing configuration. When discussing BAP layer modeling, some companies expressed concern that two protocols (i.e. F1AP and RRC) will be impacted for BAP layer configurtation if both MT part and DU part of intermediate IAB node have separate BAP entities. 
In fact, there is a easy way to handle this concern if we want to minimize the specification influence. Since RAN2 will specify the BAP layer, it is reasonable that the configuration of the BAP layer also belongs to RAN2’s scope, just as the configuration of PDCP layer, RLC layer, and MAC layer, etc.  RAN2 can specify the RRC signaling for configuration of BAP layer, including both UL routing and DL routing. And the RRC message for DL related configuration of BAP layer (including the DL routing configuration) will be carried in the F1AP message as a container to the IAB-DU or the IAB-donor-DU.   
Proposal 1: RAN2 decides whether DL routing parameters are defined by RAN2 ASN.1 and carried as RRC container in F1AP.
Proposal 2: RAN2 decides whether UL routing parameters are configured by RRC message.
Furthermore, considering the stage 3 impact of RRC spec, the routing configuration of BAP layer can take the entry of routing table as a list, and content of each entry may include BAP address, BAP path ID, priority level, next hop node/ link ID. In such way, there is no need to capture the “routing table” in BAP specification, the routing configuration signalling is sufficient to indicate the content of routing table.
In the annex part of this contribution, we provide a text proposal about RRC ASN.1 design for the uplink and downlink routing configuration.
Proposal 3: There is no need to capture the “routing table” in BAP specification, the routing configuration signaling itself is sufficient to indicate the routing table content.
Proposal 4: RAN2 adopts the TP in annex part for the RRC ASN.1 design for both UL and DL routing configurations.
3 Conclusions
In this contribution, we discuss more details about the routing configuration in IAB networks, and provide TP about the RRC ASN.1 for routing configuration. And we propose that
Observation 1 : The DL routing is configured via F1AP message.
Proposal 1: RAN2 decides whether DL routing parameters are defined by RAN2 ASN.1 and carried as RRC container in F1AP.
Proposal 2: RAN2 decides whether UL routing parameters are configured by RRC message.
Proposal 3: There is no need to capture the “routing table” in BAP specification, the routing configuration signaling itself is sufficient to indicate the routing table content.
[bookmark: _GoBack]Proposal 4: RAN2 adopts the TP in annex part for the RRC ASN.1 design for both UL and DL routing configurations.
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START OF Text Propsal
[bookmark: _Toc12718157][bookmark: _Toc5285347]6	Protocol data units, formats and parameters (ASN.1)
>>>>> unchanged parts are skipped<<<<<
[bookmark: _Toc12718162]6.3	RRC information elements
>>>>> unchanged parts are skipped<<<<<
[bookmark: _Toc12718222]6.3.2	Radio resource control information elements
–	BAP-Config
The IE BAP-Config is used to set the configurable BAP parameters for bearer mapping and routing.
BAP-Config information element
-- ASN1START
-- TAG-BAP-CONFIG-START

BAP-Config ::=                    			SEQUENCE {
upstreamRouting-ToAddModList			UpstreamRouting-ToAddModList									OPTIONAL,   -- Need N
upstreamRouting-ToReleaseList			UpstreamRouting-ToReleaseList									OPTIONAL,   -- Need N
downstreamRouting-ToAddModList			DownstreamRouting-ToAddModList									OPTIONAL,   -- Need N
downstreamRouting-ToReleaseList			DownstreamRouting-ToReleaseList									OPTIONAL,   -- Need N
	...
}

UpstreamRouting-ToAddModList ::=      		SEQUENCE (SIZE (1..maxEntry)) OF UpstreamRouting 
UpstreamRouting ::=               			SEQUENCE {
	entryIdentity                               EntryIdentity,
	bap-AddressUpstream                      	BAP-AddressUpstream,                       
	pathIdentityUpstream						PathIdentityUpstream                       					OPTIONAL,		-- Need R
	pathPriority                              	INTEGER (1..16)                      						OPTIONAL,		-- Need R
	nextHopIdentityUpstream                     SEQUENCE {
		cellGroupId                 				CellGroupId
	}
}
BAP-AddressUpstream ::=                    	INTEGER (0..maxBAP-Address-UL-1)
PathIdentityUpstream ::=						INTEGER (0..maxPath-ID-UL-1) 

UpstreamRouting-ToReleaseList::=      		SEQUENCE (SIZE (1..maxEntry)) OF EntryIdentity

DownstreamRouting-ToAddModList ::=      	SEQUENCE (SIZE (1..maxEntry)) OF DownstreamRouting 
DownstreamRouting ::=               		SEQUENCE {
	entryIdentity                               EntryIdentity,
	bap-AddressDownstream                      	BAP-AddressDownstream,                       
	pathIdentityDownstream						PathIdentityDownstream                       				OPTIONAL,		-- Need R
	pathPriority                              	INTEGER (1..16)                      						OPTIONAL,		-- Need R
	nextHopIdentityDownstream                   SEQUENCE {
		physCellId                  				PhysCellId,
		c-RNTI                      				RNTI-Value
	}
}
EntryIdentity ::=                    		INTEGER (0..maxEntry-1)
BAP-AddressDownstream ::=                   INTEGER (0..maxBAP-Address-DL-1)
PathIdentityDownstream ::=					INTEGER (0..maxPath-ID-DL-1) 

DownstreamRouting-ToReleaseList ::=      	SEQUENCE (SIZE (1..maxEntry)) OF EntryIdentity




-- TAG-BAP-CONFIG-STOP
-- ASN1STOP

	BAP-Config field descriptions

	entryIdentity 
ID used to identity an entry of the routing table. 

	bap-AddressUpstream                    
The BAP address used to quniquely indicate the destination for upstream transmission, it can be the address of the IAB donor.

	pathIdentityUpstream 
ID used to identify a unique path from a source node towards the upstream destination node.

	pathPriority
Parameter to indicate the relative priority of a routing path.

	nextHopIdentityUpstream 
ID used to indicate the next hop node in a given upstream routing entry, the upstream next hop node is a parent node.

	bap-AddressDownstream
The BAP address used to uniquely indicate the destination for downstream transmission, it can be the address of an IAB node.

	pathIdentityUpstream
ID used to identify a unique path from a source node towards the upstream destination node.

	nextHopIdentityDownstream
ID used to indicate the next hop node in a given downstream routing entry, the upstream next hop node is a child node.


 

END OF Text Proposal
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