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1	Introduction
RAN2 and RAN3 have discussed for quite some time the Information Element (IE) type for the Backhaul RLC channels. In RAN2, the discussion has been focused on having either a CHOICE structure or an ENUMERATED structure. RAN3 has discussed similar options along with other options. 
This contribution looks at the principles that should be followed to decide the type of structure for this specific IE.
[bookmark: _Ref178064866]2	Discussion
The DL user plane L2 structure for IAB donor nodes is shown in Figure 1. The BAP layer receives data from higher layers. The BAP layer delivers BAP PDUs to the RLC entity via Backhaul RLC Channels. RLC processes the RLC SDU and delivers RLC PDUs to the MAC via Backhaul Logical Channels. This latter procedure is similar to UEs i.e. RLC and MAC are connected via Logical Channels. It is important to note that one BH Logical Channel requires one BH RLC Channel.



Figure 1: DL L2-structure for user plane at IAB-donor

During the IAB SI, two distinct mechanisms to transmit data over the BH links in an IAB network were identified. One mechanism consists of carrying the data of multiple UEs over a single BH RLC Channel and BH Logical Channel, i.e., N-to-1 mapping. A second mechanism consists of carrying the data of each individual UE over its own BH RLC Channel and BH Logical Channel, 1-to-1 mapping. 
The first mechanism, N-to-1 mapping, was based on the current parameter set for Logical Channels. This means that the same Logical Channel ID range as in legacy could be configured. This also implied that the range for the BH RLC Channels had to necessarily be equal to the range of the BH Logical Channels, i.e. 32. 
The second mechanism, 1-to-1 mapping, required an extension of the currently defined Logical channel IDs. A 2-byte length Logical Channel ID extension was introduced during RAN2_107bis. As in the previous case, an equal number of BH RLC Channels had to be introduced. 
The basic mandatory functionality that an IAB-MT and the network must support is the legacy ID range i.e. BH Logical Channel ID range from 1 to 32 and, therefore, an equal range of IDs for the BH RLC Channels. 
The optional functionality that an IAB-MT and the network may support is the extended ID range i.e. BH Logical Channel ID range from 33 to 2^16 and, therefore, an equal range of IDs for the BH RLC Channels.

[bookmark: _Toc40775439]The basic mandatory functionality that an IAB-MT and the network must support is the legacy ID range, i.e. Logical Channel ID range from 1 to 32, and hence, an equal range of IDs for the BH RLC Channels.
[bookmark: _Toc40775440]The optional functionality that an IAB-MT and the network may support is the extended ID range, i.e. BH Logical Channel ID range from 33 to 2^16 and, therefore, an equal range of IDs for the BH RLC Channels.

[bookmark: _Hlk40773670][bookmark: _GoBack]To ensure that a network node or an IAB node does not implement functionality not required or supported by the network, the ASN.1 structure for the BH Logical Channel ID range was defined as CHOICE (see Figure 2). A network not supporting or configuring the BH LCH ID extension would only use the first parameter “bh-LogicalChannelIdentity-r16”; while a network supporting and configuring a value defined in the extended range, it would use the second parameter “bh-LogicalChannelIdentityExt-r16”. This structure is also a reflection of IAB-MT capabilities. All IAB-MTs should be able to handle and deal with IE “bh-LogicalChannelIdentity-r16”; however, the IAB-MTs not supporting the BH Logical Channel ID extension should not receive or handle the “bh-LogicalChannelIdentityExt-r16”.

[bookmark: _Hlk37873538]BH-LogicalChannelIdentity-r16 ::=    CHOICE {
    bh-LogicalChannelIdentity-r16        LogicalChannelIdentity,
    bh-LogicalChannelIdentityExt-r16     BH-LogicalChannelIdentity-Ext-r16
}

BH-LogicalChannelIdentity-Ext-r16 ::=   INTEGER (33.. maxLC-ID-Iab-r16)
Figure 2 – ASN.1 extract of TS 38.331

[bookmark: _Toc40775441]To ensure that a network node or an IAB node does not implement functionality not required or supported by the network, the ASN.1 structure for the BH Logical Channel ID range was defined as CHOICE.

Given the direct relationship between BH logical channels and BH RLC channels, it becomes straightforward to apply the same reasoning as above. All IAB-MTs and network nodes must support a BH RLC Channel ID range up to 32. The 2-byte extended ID range is, therefore, optional as the BH Logical Channel ID extension. 
A CHOICE structure ensures that IAB-MTs and network supporting the feature, implements handling of the IE and allows the network uses the appropriate IEs that correspond to the support of a specific feature. Further, it makes sure that a network or IAB-MT not supporting the feature does not implement any handling for it, and hence, reduces the overhead signalling.
[bookmark: _Hlk40773936]An ENUMERATED or INTEGER structure forces both the IAB-MT and the network to support the full range of IDs, making it more complex to find the relationship between the support of a feature and the corresponding IEs to configure such feature. Furthermore, it increases unnecessarily the overhead of both user plane and control plane since it mandates the network and IAB-MTs to always use an additional 2-byte field in each MAC subPDUs. 
[bookmark: _Toc40775442]An ENUMERATED or INTEGER structure forces both the IAB-MT and the network to support the full range of IDs, making it more complex to find the relationship between the support of a feature and the corresponding IEs to configure such feature.
[bookmark: _Toc40775443]A CHOICE structure ensures that IAB-MTs and network supporting the feature, implements handling of the IE, and allows the network uses the appropriate IEs that correspond to the support of a specific feature.

The CHOICE structure has clear advantages over the other proposed solutions. It clearly defines an optional IE which is related to specific capability support and it allows minimizing the signalling overhead. 

[bookmark: _Toc40774311][bookmark: _Toc40775491]Both BH RLC Channel and BH Logical Channel IDs should be defined in ASN.1 with a CHOICE structure that separates mandatory and optional ID ranges (as shown in Figure 2).
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The basic mandatory functionality that an IAB-MT and the network must support is the legacy ID range, i.e. Logical Channel ID range from 1 to 32, and hence, an equal range of IDs for the BH RLC Channels.
Observation 2	The optional functionality that an IAB-MT and the network may support is the extended ID range, i.e. BH Logical Channel ID range from 33 to 2^16 and, therefore, an equal range of IDs for the BH RLC Channels.
Observation 3	To ensure that a network node or an IAB node does not implement functionality not required or supported by the network, the ASN.1 structure for the BH Logical Channel ID range was defined as CHOICE.
Observation 4	An ENUMERATED or INTEGER structure forces both the IAB-MT and the network to support the full range of IDs, making it more complex to find the relationship between the support of a feature and the corresponding IEs to configure such feature.
Observation 5	A CHOICE structure ensures that IAB-MTs and network supporting the feature, implements handling of the IE, and allows the network uses the appropriate IEs that correspond to the support of a specific feature.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Both BH RLC Channel and BH Logical Channel IDs should be defined in ASN.1 with a CHOICE structure that separates mandatory and optional ID ranges (as shown in Figure 2).





Annex – TP (Option 1)
In this option, the BH-RLC-ChannelIdenity variables are defined using the same types as the types used for logical channels since they have exactly the same range.

START CHANGE
–	BH-RLC-ChannelID
The IE BH-RLC-ChannelID is used to configure the BH RLC channel in the link between IAB-MT of the IAB-node and IAB-DU of the parent IAB-node.
BH-RLC-ChannelID information element
-- ASN1START
-- TAG-BH-RLC-CHANNELID-START

BH-RLC-ChannelID-r16 ::=    CHOICE {
    bh-RLC-ChannelIdentity-r16        LogicalChannelIdentity,
    bh-RLC-ChannelIdentity-Ext-r16     BH-LogicalChannelIdentity-Ext-r16
}

-- TAG-BH-RLC-CHANNELID-STOP
-- ASN1STOP

	BH-LogicalChannelIdentity field descriptions

	bh-RLC-ChannelIdentity
ID used commonly for the RLC logical channel.

	bh-RLC-ChannelIdentityExt
ID used commonly for the extended RLC logical channel.



END CHANGE



Annex – TP (Option 2)
In this option, the BH-RLC-ChannelIdentity variables are defined using new types.

START CHANGE
–	BH-RLC-ChannelID
The IE BH-RLC-ChannelID is used to configure the BH RLC channel in the link between IAB-MT of the IAB-node and IAB-DU of the parent IAB-node.
BH-RLC-ChannelID information element
-- ASN1START
-- TAG-BH-RLC-CHANNELID-START

BH-RLC-ChannelID-r16 ::=    CHOICE {
    bh-RLC-ChannelIdentity-r16        BH-RLC-ChannelIdentity-r16,
    bh-RLC-ChannelIdentity-Ext-r16     BH-RLC-ChannelIdentity-Ext-r16
}

-- TAG-BH-RLC-CHANNELID-STOP
-- ASN1STOP

	BH-LogicalChannelIdentity field descriptions

	bh-RLC-ChannelIdentity
ID used commonly for the RLC logical channel.

	bh-RLC-ChannelIdentityExt
ID used commonly for the extended RLC logical channel.



START CHANGE

–	BH-RLC-ChannelIdentity
The IE BH-RLC-ChannelIdentity is used to assign an identity to a backhaul logical channel.
BH-RLC-ChannelIdentity information element
-- ASN1START
-- TAG-BH-RLC-CHANNELIDENTITY-Ext-START

BH-RLC-ChannelIdentity-r16 ::=   INTEGER (1.. 32)

-- TAG-BH-RLC-CHANNELIDENTITY-Ext-STOP
-- ASN1STOP

END CHANGE

START CHANGE

[bookmark: _Toc36757076][bookmark: _Toc36836617][bookmark: _Toc36843594][bookmark: _Toc37067883]–	BH-RLC-ChannelIdentity-Ext
The IE BH-RLC-ChannelIdentity-Ext is used to assign an identity from the extended range to a backhaul logical channel.
BH-LogicalChannelIdentity information element
-- ASN1START
-- TAG-BH-RLC-CHANNELIDENTITY-Ext-START

BH-RLC-ChannelIdentity-Ext-r16 ::=   INTEGER (33.. maxBH-RLC-channelID)

-- TAG-BH-RLC-CHANNELIDENTITY-Ext-STOP
-- ASN1STOP

END CHANGE
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