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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 bearer mapping for minimizing the QoS impacts between wireless access link, i.e., UE DRB, and wireless backhaul link, i.e., BH RLC-Channel. 
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
To minimize the QoS impacts, RAN2 should discuss how to map the bearer between UE DRB and BH RLC-Channel. 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 DRBs and BH RLC-Channels. When a DRB is established from a certain UE, the corresponding BH RLC-Channel is also established. Consequently, the number of established BH RLC-Channels is equal to the number of established UE DRBs. Since there is the one-to-one correspondence, the IAB node just relays a data block between UE DRBs and BH RLC-Channels. There is no need to multiplex UE DRBs, 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 DRB and BH RLC-Channel
For Option 2, it is to map all UE DRBs to a single BH RLC-Channel. The all-to-one mapping serves all UE DRBs established. Since only one BH RLC-Channel is established, each data block transmitted in the BH RLC-Channel is identified, to which UE and to which DRB it belongs.
An example of all-to-one mapping is shown in Figure 2.


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


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


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


Figure 5 Per PDU session between UE DRB and BH RLC-Channel
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 BH RLC-Channels
	# of DRBs
	1
	# of UEs
	# of QoS types
	# of PDU session

	RB multiplexing
	No
	Yes
	Yes
	Yes
	Yes

	In-band identification 
	None
	UE-ID, UE-specific bearer ID
	UE-specific bearer ID
	UE-ID, UE-specific bearer ID
	UE-ID, UE-specific bearer ID

	Required mapping information
	UE DRB to BH RLC-Channel
	None
	UE to BH RLC-Channel
	UE DRB to BH RLC-Channel
	UE DRB to BH RLC-Channel

	QoS guarantee
	Yes
	No
	No
	Yes
	No



Proposal: Include the text proposal for bearer mapping analysis into the TR.
[bookmark: _Toc458688128][bookmark: _Toc458688133][bookmark: _Toc458700495][bookmark: _Toc458688134][bookmark: _Toc458700496][bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Text proposal for TR38.374
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]
The following changes to TR 38.874 are proposed:

********* Start of Change **********


[bookmark: _Toc510529868]8	Radio protocol aspects
[bookmark: _Toc259599322]Editor’s note:	Primary responsible WG for this clause is RAN2.
[bookmark: _Toc515544595][bookmark: _Toc515544598]8.1	Packet Processing
[bookmark: _Toc515544596]8.4 	Scheduler and QoS impacts
The study will assess the impact of different IAB architecture options on scheduling and QoS in both downlink and uplink directions.

[bookmark: _Toc517264653]8.2.4.1		Bearer mapping
An IAB node needs to multiplex the UE DRBs to the BH RLC-Channel and it has the limited number of the BH RLC-Channels. Therefore, the IAB node should properly map the UE DRBs and BH RLC-Channels. 
The following five options can be considered on bearer mapping in IAB node.
Option 1. One-to-one mapping
The one-to-one mapping is to have a one-to-one mapping between UE DRBs and BH RLC-Channels. The number of established BH RLC-Channels is equal to the number of established UE DRBs. 
Since the IAB node just relays a data block between UE DRBs and BH RLC-Channels, there is no need to multiplex UE DRBs, and no need to identify the data block. 


Figure 8.2.4.1-1 example of one-to-one mapping between UE DRB and BH RLC-Channel
Option 2. All-to-one mapping
The all-to-one mapping is to map all UE DRBs to a single BH RLC-Channel. The number of established BH RLC-Channels is only one.
Since only one BH RLC-Channel is established, each data block transmitted in the BH RLC-Channel is identified, to which UE and to which DRB it belongs.


Figure 8.2.4.1-2 example of all-to-one mapping between UE DRB and BH RLC-Channel
Option 3. Per UE mapping
The per UE mapping is to map all DRBs corresponding a UE to a single BH RLC-Channel. The number of established BH RLC-Channels is equal to the number of connected UEs. 
For one UE, the IAB node multiplexes all UE DRBs into a single BH RLC-Channel. Since the BH RLC-Channel is established per UE, there is no need to identify the UE to which the data block belongs, but the DRB of the UE is identified. 


Figure 8.2.4.1-3 example of per UE mapping between UE DRB and BH RLC-Channel
Option 4. Per QoS mapping
For the per QoS mapping, the IAB node establishes BH RLC-Channels based on the QoS. Regardless of UEs, the IAB node can multiplex DRBs with similar QoS characteristics into a single BH RLC-Channel. The number of established BH RLC-Channels may be equal to the number of QoS.
Since the BH RLC-Channel is established per QoS, each data block transmitted in the BH RLC-Channel is identified, to which UE and to which DRB it belongs.


Figure 8.2.4.1-4 example of per QoS mapping between UE DRB and BH RLC-Channel
Option 5. Per PDU mapping
For the per PDU mapping, the IAB node establishes the BH RLC-Channel per a PDU session for each UE. In addition, one or more UE DRBs can belong to one PDU session. The number of established BH RLC-Channels is equal to the number of PDU session.
Since the BH RLC-Channel is established per PDU session, each data block transmitted in the BH RLC-Channel is identified, to which UE and to which DRB it belongs.


Figure 8.2.4.1-5 example of per PDU session between UE DRB and BH RLC-Channel

Observations for bearer mapping in IAB node
	
	One-to-One
	All-to-one
	Per UE
	Per QoS
	Per PDU session

	# of BH RLC-Channels
	# of DRBs
	1
	# of UEs
	# of QoS types
	# of PDU session per UE

	RB multiplexing
	No
	Yes
	Yes
	Yes
	Yes

	In-band identification 
	None
	UE-ID, UE-specific bearer ID
	UE-ID
	UE-ID, UE-specific bearer ID
	UE-ID, UE-specific bearer ID

	Required mapping information
	UE DRB to BH RLC-Channel
	None
	UE to BH RLC-Channel
	UE DRB to BH RLC-Channel
	UE DRB to BH RLC-Channel

	QoS guarantee
	Yes
	No
	No
	Yes
	No
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