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[bookmark: _Ref178064866]Introduction
During RAN2#101bis meeting, it was agreed that that RAN2 needs to study the end to end or hop by hop RLC, placement of the adaptation layer in the protocol stack, scheduler and QoS impacts in both UL and DL, additional functionality or impacts to the existing RAN2 protocols, information required in adaptation layer, etc.
This contribution discusses a possible way of mapping for minimizing the QoS impacts between wireless access link, i.e., UE RB, and wireless backhaul link, i.e., IAB RB. 
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To minimize the QoS impacts, RAN2 should discuss how to map the bearer between UE RB and IAB RB. In our view, there are 5 candidate options as shown below.
· Option 1. One-to-one mapping
· Option 2. All-to-one mapping
· Option 3. Per UE mapping
· Option 4. Per QoS mapping
· Option 5. Per PDU session mapping

For Option 1, it is to have a one-to-one mapping between UE RBs and IAB RBs. When an RB is established from a certain UE, the corresponding IAB RB is also established. Consequently, the number of established IAB RBs is equal to the number of established UE RBs. Since there is the one-to-one correspondence, the IAB node just relays a data block between UE RBs and IAB RBs. There is no need to multiplex UE RBs, and no need to identify the data block.
An example of one-to-one mapping is shown in Figure 1.


Figure 1 One-to-one mapping between UE RB and IAB RB
For Option 2, it is to map all UE RBs to a single IAB RB. The all-to-one mapping serves all UE RBs established. Since only one IAB RB is established, each data block transmitted in IAB RB should be identified to identify the UE and the UE RB.
An example of all-to-one mapping is shown in Figure 2.


Figure 2 All-to-one mapping between UE RB and IAB RB
For Option 3, the IAB node can establish an IAB RB for each UE it manages. Consequently, the number of established IAB RBs is equal to the number of connected UEs. For one UE, the IAB node multiplexes all UE RBs into a single IAB RB. Since the IAB RB is established per UE, there is no need to identify the UE to which the data block belongs, but the RB of the UE should be identified. 
An example of per UE mapping is shown in Figure 3.


Figure 3 Per UE mapping between UE RB and IAB RB
For Option 4, it is also possible to establish IAB RBs based on the QoS. Regardless of UEs, the IAB node can multiplex RBs with similar QoS characteristics into a single IAB RB. The number of established IAB RBs could be equal to the number of QoS, but it could also be flexibly controlled, e.g., establishing two IAB RBs for a QoS or by establishing one IAB RB for multiple QoS. Since the IAB RB is established per QoS, each data block transmitted in the IAB RB should be identified, to which UE and to which RB it belongs.
An example of per QoS mapping is shown in Figure 4.


Figure 4 Per QoS mapping between UE RB and IAB RB
For Option 5, since the PDU session is different per UE, the IAB node should establish the IAB RB per a PDU session for each UE. In addition, one or more UE RBs can belong to one PDU session. Consequently, each data block transmitted in IAB RB should be identified by the UE and the UE RB.
An example of per PDU session is shown in Figure 5.


Figure 5 Per PDU session between UE RB and IAB RB
In summary, we compare the bearer mapping options using Table 1 as shown below.
Table 1 Comparison of each Option
	
	One-to-One
	All-to-one
	Per UE
	Per QoS
	Per PDU session

	# of IAB RBs
	# of RBs
	1
	# of UEs
	# of QoS types
	# of PDU session

	RB multiplexing
	No
	Yes
	Yes
	Yes
	Yes

	In-band identification 
	None
	UEID, RBID
	RBID
	UEID, RBID
	UEID, RBID

	Required mapping information
	UE RB to IAB RB
	None
	UE to IAB RB
	UE RB to IAB RB
	UE RB to IAB RB

	QoS guarantee
	Yes
	No
	No
	Yes
	No



We think that the QoS requirement should be guaranteed because if the QoS requirement is not guaranteed, the ongoing services served to the UEs may be interrupted. Based on above Table 1, only One-to-One mapping and per QoS mapping can guarantee the QoS requirement. Thus, we prefer the One-to-One mapping and per QoS mapping.
However, considering the connected number of the UEs, the One-to-One mapping cannot serve many UEs attached in IAB node. This is because the IAB node may have the limited number of RBs. In addition, since the IAB node should serve the UEs not only attached to the child IAB nodes but also the UEs attached to itself, the One-to-One mapping is not a suitable option. 
On the contrary, since per QoS mapping establishes the IAB RBs per the QoS requirement, the capability of connectable UEs is larger than One-to-One mapping. Therefore, we think that only per QoS mapping is a suitable option.
Proposal 1. Per QoS mapping is used for bearer mapping between UE RBs and IAB RBs.

If the proposal 1 is agreeable, RAN2 needs to discuss which information should be contained in the adaptation header. During 102#68 email discussion, the following information were discussed for routing across the wireless backhaul in the adaptation header.
· UE-bearer-Id, i.e., RB ID
· UE ID
· IAB-node ID (downstream)/IAB-donor ID (upstream)
As mentioned above, for per QoS mapping, since each data block transmitted in the IAB RB should be identified to which UE and to which RB it belongs, the UE ID and RB ID should be included in the adaption header for routing across the wireless backhaul. 
In addition, in our understanding, when an IAB node receives the packet from the UE or the child/parent IAB node, the IAB node would know where the data block should be transmitted to another IAB node by checking the UE ID. Thus, the adaption header does not need to carry the IAB node ID and IAB donor ID.
Proposal 2. The adaptation header carries the UE ID and RB ID.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on the possible way of mapping between UE RBs and IAB RBs. And we propose following proposal.
Proposal 1. Per QoS mapping is used for bearer mapping between UE RBs and IAB RBs.
Proposal 2. The adaptation header carries the UE ID and RB ID.
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