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1 Introduction
After last RAN2 meeting, DRB mapping options were agreed in [1]. However, the control plane data mapping related issues have not been discussed before. In this contribution, we will focus on the control plane data mapping for alternatives of architecture 1a. 

2 Discussions
2.1 Control plane data under consideration
Among all CP protocol stack alternatives for Arch. 1a, two types of control plane data are considered:
· Type 1 (UE/MT’s SRB without F1AP message): UE/MT’s RRC messages without F1AP are conveyed via UE/MT’s SRB (SRB0/SRB1/SRB2)
· Type 2 (F1AP message): F1AP can be conveyed via MT’s SRB (Alt. 1~3) or via BH RLC channel (Alt. 4) or via MT’s DRB (Alt. 5):
· Such MT’s SRB with F1AP may be an existing SRB or new SRB [1]
· The BH RLC channel for Alt. 4 can be considered as BH RLC channel used for DRB transmission over wireless backhaul.

Since in Alt. 4 and 5, F1AP messages are transmitted via DRB or BH RLC channel for DRB, the mapping of F1AP message can follow the options agreed for DRB mapping. Then, our focus in the following is the control plane data mapping for the Alt. 1~3.  
2.2 Control plane data mapping
The control plane data mapping is mainly between control plane data and BH RLC channel, which includes the following options:
· Option 1: one-to-one mapping

In this option, each UE/MT’s SRB (w or w/o F1AP) is mapped onto a separate BH RLC Channel. In other words, the BH RLC channel is UE/MT’s SRB specific. Thus, the number of established BH RLC channel is the same as the number UE/MT’s SRB. There is no need to multiplex UE/MT’s SRB. 
· Option 2: per-SRB mapping

In this option, the UE/MT’s SRB (w or w/o F1AP) with the similar processing requirement are mapped to a separate BH RLC Channel. Thus, the number of established BH RLC channel is the same as the number of SRBs for control plane data. Different UE/MT’s SRBs may be multiplexed to the same BH RLC channel

· Option 3: All-to-one mapping

In this option, all UE/MT’s SRBs are mapped to the same BH RLC channel. Thus, there is no differentiation for the control plane data over the wireless backhaul. 

For each CP protocol alternative, the control plane data mapping for each option is given in the following table. 

	Alternatives
	Control plane data mapping
	One-to-one Mapping
	Per-SRB Mapping
	All-to-one Mapping

	Alt. 1 & 3
	Note: the only difference between Alt. 1 and Alt. 3 lies at figure c), i.e., in Alt. 1, F1AP is encapsulated in RRC, while in Alt. 3, F1AP is not encapsulated in RRC.
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	1) Mapping between UE/MT’s (w/o F1AP)  and BH RLC channel

2) Mapping between MT’s (w F1AP) and BH RLC channel 
	· UE/MT’s SRB (w/o F1AP) (( BH RLC channel
Each UE/MT’s SRB (w/o F1AP) is mapped onto a BH RLC channel.
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· MT’s SRB (w F1AP) (( BH RLC channel

Each MT’s SRB (w F1AP) is mapped one to a BH RLC channel. The SRBx/SRBy can be existing SRB(e.g., SRB1/2)
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	· UE/MT’s SRB (w/o F1AP) (( BH RLC channel

Different UE/MT’s SRBs (w/o F1AP) with similar processing requirements are mapped to the same BH RLC channel 
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· MT’s SRB (w F1AP) (( BH RLC channel

Different MT’s SRBs (w F1AP) with the similar processing requirements are mapped onto the same BH RLC channel. The SRBx/SRBy can be existing SRB (e.g., SRB1/2).
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	· UE/MT’s SRB (w/o F1AP) (( BH RLC channel

All UE/MT’s SRBs (w/o F1AP) are mapped to one BH RLC channel for one SRB (e.g., SRB2)
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· MT’s SRB (w F1AP) (( BH RLC channel

All MT’s SRBs (w F1AP) are mapped onto one BH RLC channel for one SRB.
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	Alt. 2
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	Mapping between MT’s SRB (w F1AP) and BH RLC channel. 

Note: it is unnecessary to consider the mapping between UE/MT’s SRB (w/o F1AP) and BH RLC channel since UE/MT’s RRC is encapsulated in F1AP.
	· MT’s SRB (w F1AP) (( BH RLC channel

Same as Alt. 1&3
	· MT’s SRB (w F1AP) (( BH RLC channel

Same as Alt. 1&3
	· MT’s SRB (w F1AP) (( BH RLC channel

Same as Alt. 1&3


Based on the above table, we can observe the commonality for different CP protocol alternatives regardless of mapping options: the mapping is between UE/MT’s SRB (w/o F1AP) or MT’s SRB (w F1AP) and BH RLC channel, where UT/MT’s SRB (w/o F1AP) is existing SRB (i.e., SRB0/1/2) and MT’s SRB (w F1AP) may be either existing or new SRB(s). Thus, we can summarize three different mapping options applicable for Alt. 1~3 as shown in Fig. 1. In the figure, the SRBx/y can be applicable only if the F1AP messages are conveyed via new SRB(s) (e.g., SRBx, SRBy, etc). 
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Fig. 1 Mapping options for UE/MT’s SRB (w/o F1AP) and MT’s SRB (w F1AP)
Observations for control plane data mapping
	
	One-to-One
	Per-SRB
	All-to-one

	# of BH RLC-Channels
	# of UE/MT’s control plane data specific SRB 
	# of control plane data specific SRB
	 One

	RB multiplexing
	No
	Yes
	Yes

	In-band identification 
	None
	UE/MT-ID
	UE/MT-ID + SRB ID

	Required mapping information
	UE/MT’s control plane data specific SRB to BH RLC-Channel
	control plane data specific SRB to BH RLC-Channel
	None

	QoS guarantee
	Yes (per UE/MT’s control plane data specific SRB)
	Yes (per control plane data specific SRB)
	No

	QoS granularity
	Per UE/MT per control plane data SRB
	per control plane data
	None


In addition, the one-to-one mapping may result in that a large number of SRBs should be used to differentiate control plane data from different UE/MTs. Since only a limited number of  BH RLC channels is supported due to limited LCID spaces, one-to-one mapping could be feasible only if the LCID space is extended and/or whether the protocol stack based on “above/within MAC solution” is used or not.  
Proposal 1: three options can be considered for control plane data mapping: 1) one-to-one mapping, 2) per-SRB mapping and 3) all-to-one mapping.  
2.3 Mapping between BH RLC Channels
Similar as control plane data mapping, the mapping between BH RLC channels can have three options:

· Option 1: one-to-one mapping
In this option, each BH RLC channel of one IAB node is mapped onto one BH RLC channel of next hop. The number of established BH RLC channel in the next hop is same as the summation of all established BH RLC channels of each IAB node.  
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· Option 2: per-SRB mapping
In this option, the BH RLC channel with similar processing requirements while from different IAB nodes may be mapped onto the same BH RLC channel in the next hop; or, each BH RLC channel of one IAB node may be mapped onto different BH RLC channels of next hop.
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· Option 3: all-to-one mapping
In this option, all BH RLC channels from different IAB nodes are mapped onto a single BH RLC channel. 
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Observations for BH RLC channel mapping
	
	One-to-One
	Per-SRB
	All-to-one

	# of BH RLC-Channels
	# of IAB node-specific SRBs 
	# of SRBs 
	 One

	RB multiplexing
	No
	Yes
	Yes

	In-band identification 
	None
	MT-ID
	UE/MT-ID + BH RLC Channel ID

	Required mapping information
	IAB node-specific SRB to BH RLC channel
	SRB to BH RLC-Channel
	None

	QoS guarantee
	Yes (per IAB node per SRB)
	Yes (per SRB)
	No

	QoS granularity
	per IAB node per SRB
	per SRB
	None


Similar as control plane data mapping, one-to-one mapping for BH RLC channels could be feasible only if the LCID space is extended and/or whether the protocol stack based on “above/within MAC solution” is used or not
Proposal 2: three options can be considered for the mapping between BH RLC channels: 1) one-to-one mapping, 2) per-SRB mapping and 3) all-to-one mapping.
3 Conclusions
In this contribution, we discuss control plane data mapping, and we propose

Proposal 1: three options can be considered for control plane data mapping: 1) one-to-one mapping, 2) per-SRB mapping and 3) all-to-one mapping.

Proposal 2: three options can be considered for the mapping between BH RLC channels: 1) one-to-one mapping, 2) per-SRB mapping and 3) all-to-one mapping.

The corresponding TP is given below. 
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· TP for TR 38.874
8.3.x
Bearer mapping for Alt. 1~3 of architecture 1a

Similar as DRB, an IAB node needs to multiplex the UE/MT’s SRBs to BH RLC channel. In Alt. 1~3, the UE/MT’s SRBs can be used to convey two types of control plane data, i.e., 

· Type 1 (UE/MT’s SRB without F1AP message): UE/MT’s RRC messages without F1AP are conveyed via UE/MT’s SRB (SRB0/SRB1/SRB2)
· Type 2 (F1AP message): F1AP messages are conveyed via MT’s SRB(s) (Alt. 1~3), which can be an existing SRB(s) or new SRB(s)
The following three options can be considered on the bearer mapping in IAB node (Note that, among three options, the SRBx/y can be applicable only if the F1AP messages are conveyed via new SRB(s), e.g., SRBx, SRBy, etc). 
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Figure 8.3.x-1 example of one-to-one mapping between UE/MT’s SRB and BH RLC-Channel (the SRBx/y can be applicable only if the F1AP messages are conveyed via new SRB(s), e.g., SRBx, SRBy, etc)
· Option 1: One-to-one mapping

In this option, each UE/MT’s SRB (w or w/o F1AP) is mapped onto a separate BH RLC Channel. In other words, the BH RLC channel is UE/MT’s SRB specific. Thus, the number of established BH RLC channel is the same as the number UE/MT’s SRB. There is no need to multiplex UE/MT’s SRB. 
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Figure 8.3.x-2 example of per-SRB mapping between UE/MT’s SRB and BH RLC-Channel (the SRBx/y can be applicable only if the F1AP messages are conveyed via new SRB(s), e.g., SRBx, SRBy, etc)
· Option 2: per-SRB mapping

In this option, the UE/MT’s SRB (w or w/o F1AP) with the similar processing requirements are mapped to a separate BH RLC Channel. Thus, the number of established BH RLC channel is the same as SRB types for control plane data. Different UE/MT’s SRBs may be multiplexed to the same BH RLC channel.
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Figure 8.3.x-3 example of all-to-one mapping between UE/MT’s SRB and BH RLC-Channel(the SRBx/y can be applicable only if the F1AP messages are conveyed via new SRB(s), e.g., SRBx, SRBy, etc)
· Option 3: All-to-one mapping

In this option, all UE/MT’s SRBs are mapped to the same BH RLC channel. Thus, there is no differentiation for the control plane data over the wireless backhaul.
Observations for control plane data mapping
	
	One-to-One
	Per-SRB
	All-to-one

	# of BH RLC-Channels
	# of UE/MT’s control plane data specific SRB 
	# of control plane data specific SRB
	 One

	RB multiplexing
	No
	Yes
	Yes

	In-band identification 
	None
	UE/MT-ID
	UE/MT-ID + SRB ID

	Required mapping information
	UE/MT’s control plane data specific SRB to BH RLC-Channel
	control plane data specific SRB to BH RLC-Channel
	None

	QoS guarantee
	Yes (per UE/MT’s control plane data specific SRB)
	Yes (per control plane data specific SRB)
	No

	QoS granularity
	Per UE/MT per control plane data SRB
	per control plane data
	None


8.3.y. Mapping between BH RLC Channels
Similar as control plane data mapping, the mapping between BH RLC channels can have three options:

· Option 1: one-to-one mapping
In this option, each BH RLC channel of one IAB node is mapped onto one BH RLC channel of next hop. The number of established BH RLC channel in the next hop is same as the summation of all established BH RLC channels of each IAB node.  
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Figure 8.3.y-1 example of one-to-one mapping between BH RLC-Channels 
· Option 2: per-SRB mapping
In this option, the BH RLC channel with similar processing requirements while from different IAB nodes may be mapped onto the same BH RLC channel in the next hop; or, each BH RLC channel of one IAB node may be mapped onto different BH RLC channels of next hop.
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Figure 8.3.y-2 example of one-to-one mapping between BH RLC-Channels 
· Option 3: all-to-one mapping
In this option, all BH RLC channels from different IAB nodes are mapped onto a single BH RLC channel. 
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Figure 8.3.y-3 example of one-to-one mapping between BH RLC-Channels 
Observations for BH RLC channel mapping
	
	One-to-One
	Per-SRB
	All-to-one

	# of BH RLC-Channels
	# of IAB node-specific SRBs 
	# of SRBs 
	 One

	RB multiplexing
	No
	Yes
	Yes

	In-band identification 
	None
	MT-ID
	UE/MT-ID + BH RLC Channel ID

	Required mapping information
	IAB node-specific SRB to BH RLC channel
	SRB to BH RLC-Channel
	None

	QoS guarantee
	Yes (per IAB node per SRB)
	Yes (per SRB)
	No

	QoS granularity
	per IAB node per SRB
	per SRB
	None
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