3GPP TSG-RAN WG3#102        
                                                                   R3-186418

Spokane, USA, 12th – 16th November 2018
Title: 
Discussion on user plane many-to-one bearer mapping
Source: 
ZTE, Sanechips
Agenda item:
24.1.2.2
Document for:
Discussion and Approval
Introduction
During RAN2#103bis meeting, it was agreed that the IAB architecture should support many-to-one and one-to-one bearer mappings in a design since both mapping option provide benefits in different deployment and traffic scenarios. In addition, the design should allow many-to-one and one-to-one bearer mappings to be used at the same time. For one-to-one bearer mapping, each UE DRB is mapped onto a separate backhaul RLC channel. For many-to-one bearer mapping, several DRBs are multiplexed onto a single backhaul RLC channel. However, until now, it is not clear how the many-to-one bearer mapping is implemented. In this contribution, we mainly discuss the design details on many to one bearer mapping. 

Discussion

For many-to-one bearer mapping, the radio bearer established for intermediate IAB node is based on QoS. The number of IAB specific bearer depends on different QoS characteristics of data traffic. The IAB node may map multiple access UE’s radio bearers with similar QoS characteristics into one backhaul RLC bearer. As shown in Figure 1, access UE1 establishes radio bearer 1 and radio bearer 2 whereas access UE2 establishes radio bearer 1 with serving IAB node 1. Access UE1’s radio bearer 2 and access UE2’s radio bearer 1 have similar QoS characteristics, so both of them are mapped to backhaul RLC channel 2. On the contrary, access UE1’s radio bearer 1 has different QoS characteristic so it is mapped to backhaul RLC channel 1.
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Figure 1 Many-to-one bearer mapping along the data path
To be specific, the many to one bearer mapping could be implemented via the following three approaches: 

UE bearer to BH RLC channel mapping: Donor CU has all the DRBs and QoS relevant information of access UE, IAB node and donor DU. So it is possible for donor CU to evaluate the QoS characteristics of access UE’s traffic and configure the UE bearer to BH RLC channel mapping on each intermediate IAB node. If no suitable backhaul RLC channel is available, the donor CU may establish new backhaul RLC channel or modify existing backhaul RLC channel for IAB node and then reconfigure the bearer mapping rule.

BH RLC channel to BH RLC channel mapping: It is also possible to consider the BH RLC channel mapping for intermediate IAB node. For example, the donor CU might configure the mapping rule between ingress and egress BH RLC channels to intermediate IAB node. Then the intermediate IAB node may perform the many-to-one bearer mapping between BH RLC channels based on the mapping rules. 
Per packet QoS profile based mapping: QFI or DSCP based QoS mapping could by performed by intermediate IAB node. For example, upon receiving the data packet from downstream IAB node, IAB node derives the QoS characteristic of the inbound DRB, e.g., the QFIs associated with this DRB/BH RLC channel. Then the IAB node may submit the data packet to outbound BH RLC channel based on the QFI->DRB mapping rule. In addition to QFI, DSCP could be considered to support the QoS mapping. According to TS 38.474, the IAB node DU part could derive the DSCP of the received data packet based on the 5QI or other RAN traffic parameter. For the donor DU, it may get the DSCP from the IP header of UE data packet received from donor CU. Then the IAB node could associate the data packet with QFI using DSCP based QoS rules and then submitted the data packet to outbound DRB/BH RLC channel according to the QFI->DRB mapping. 

Proposal 1: It is suggested to capture the three many-to-one bearer mapping mechanisms into TR 38.874.
Conclusion
In this contribution, we mainly discussed the design details on many to one bearer mapping for user plane.  And we have the following proposals:
Proposal 1: It is suggested to capture the three many-to-one bearer mapping mechanisms into TR 38.874.
Reference
 [1] TS 38.474.

Appendix

Text proposal for TR 38.874

<<TP start>>
8.2.4.1
UE-bearer-to-BH-RLC-Channel mapping

An IAB node needs to multiplex the UE DRBs to the BH RLC-Channel. The following two options can be considered on bearer mapping in IAB node.
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Figure 8.2.4.1-1 example of one-to-one mapping between UE DRB and BH RLC-Channel

Option 1. One-to-one mapping between UE DRB and BH RLC-channel
In this option, each UE DRB is mapped onto a separate BH RLC-channel. Further, each BH RLC-channel is mapped onto a separate BH RLC-channel on the next hop. The number of established BH RLC-channels is equal to the number of established UE DRBs. 

Identifiers (e.g. for the UE and/or DRB) may be required (e.g. if multiple BH RLC-channels are multiplexed into a single BH logical channel). Which exact identifiers are needed, and which of these identifier(s) are placed within the adaptation layer header depends on the architecture/protocol option, and the details are FFS.
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Figure 8.2.4.1-2 example of many-to-one mapping between UE DRBs and BH RLC-channel

Option 2. Many-to-one mapping between UE DRBs and BH RLC-channel

For the many-to-one mapping, several UE DRBs are multiplexed onto a single BH RLC-channel based on specific parameters such as bearer QoS profile. Other information such as hop-count could also be configured. The IAB node can multiplex UE DRBs into a single BH RLC-channel even if they belong to different UEs. Furthermore, a packet from one BH RLC-channel may be mapped onto a different BH RLC-channel on the next hop (details of IAB L2 structure for bearer multiplexing are given in section 8.2.5). All traffic mapped to a single BH RLC-channel receive the same QoS treatment on the air interface.

Since the BH RLC-channel multiplexes data from/to multiple bearers, and possibly even different UEs, each data block transmitted in the BH RLC-channel needs to contain an identifier of the UE, DRB, and/or IAB node it is associated with. Which exact identifiers are needed, and which of these identifier(s) are placed within the adaptation layer header depends on the architecture/protocol option, and the details are FFS.

The many to one bearer mapping could be implemented via the following three approaches: 

UE bearer to BH RLC channel mapping: Donor CU has all the DRBs and QoS relevant information of access UE, IAB node and donor DU, so it is possible for donor CU to evaluate the QoS characteristics of access UE’s traffic and configure the UE bearer to BH RLC channel mapping on each intermediate IAB node. If no suitable backhaul RLC channel is available, the donor CU may establish new backhaul RLC channel or modify existing backhaul RLC channel for IAB node and then reconfigure the bearer mapping rule.

BH RLC channel to BH RLC channel mapping: It is also possible to consider the BH RLC channel mapping for intermediate IAB node. For example, the donor CU might configure the mapping rule between ingress and egress BH RLC channels to intermediate IAB node. Then the intermediate IAB node may perform the many-to-one bearer mapping between BH RLC channels based on the mapping rules. 
Per packet QoS profile based mapping: QFI or DSCP based QoS mapping could by performed by intermediate IAB node. For example, upon receiving the data packet from downstream IAB node, IAB node derives the QoS characteristic of the inbound DRB, e.g., the QFIs associated with this DRB/BH RLC channel. Then the IAB node may submit the data packet to outbound BH RLC channel based on the QFI->DRB mapping rule. In addition to QFI, DSCP could be considered to support the per packet QoS profile based many-to-one bearer mapping. 

<<TP end>>
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