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Introduction

In IAB WID [1], “extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels” is one of the objectives of IAB work items. Also, it has been agreed  that “the extension of LCID space and LCG space is applicable only to IAB nodes.” In this contribution, we discuss the extension of LCID space and LCG space for one-to-one mapping of UE bearers to BH RLC channels. 

Discussion
2.1 Consideration on LCID space extension

In an IAB network, every access IAB node need to perform bearer mapping between the access UE bearers and the backhaul RLC channels. Two options have been considered on bearer mapping in IAB-node for DRB,  i.e. one-to-one bearer mapping and many-to-one bearer mapping [2]. 

In many-to-one bearer mapping, several UE DRBs are multiplexed onto a single BH RLC-channel based on specific parameters such as bearer QoS profile. All UE DRBs mapped to a single BH RLC-channel receive the same QoS treatment on the air interface. Furthermore, a packet from one BH RLC-channel may be mapped onto a different BH RLC-channel on the next hop [2]. 
While in one-to-one bearer mapping, each UE/MT bearer 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, and there is no need to multiplex UE/MT’s DRB. The number of established BH RLC-channels is equal to the number of established UE DRBs [2].
Once an access IAB node is configured to support one-to-one bearer mapping, all the upstream  IAB nodes would have to support one-to-one bearer mapping as well. Therefore, all the upstream intermediate IAB nodes would have to be configured to use extended LCID as well once extended LCID is configured for an access IAB node.
Observation 1: Once extended LCID is configured for an Access IAB node, all the intermediate upstream IAB nodes would have to be configured to use extended LCID as well. 
In RAN2#103bis meeting, it has been agreed that a unified design should be applied to “allow many-to-one and one-to-one bearer mappings to be used at the same time”. If one-to-one bearer mapping is used for some BH RLC channels at a given IAB node which utilize extended LCID, the other BH RLC channels at the same IAB node which support many-to-one bearer mapping should also utilize the extended LCID. That is, extend LCID could be used at the MT part of a given IAB node to support many-to-one and one-to-one bearer mapping simultaneously. 

Observation 2: Extend LCID could be used at the MT part of a given IAB node to support many-to-one and one-to-one bearer mapping simultaneously. 

For an IAB node with extended LCID capability, the usage of extended LCID could be configured at the integration process of that IAB node. Since IAB node get access by its MT part as same as a UE, normal LCID should be used at the initial MT-access stage. After IAB node DU setup, CU could configure the usage of the extended LCID in two methods. One is that the MT part of IAB node start to use extended LCID by default at a specified stage in the integration process of the IAB node. The other is to trigger the usage of extended LCID by configuration signaling. For example, extended LCID could be configured by RRCReconfiguration message. 
Proposal 1: The usage of extended LCID at IAB node could be triggered in the integration process of the IAB node by default, or by configuration. 
Once the extended LCID is activated, all the MAC PDU between MT and its parent node should use the new subheader format. An example of R/F/LCID/L MAC subheader format with 8-bit L field and 38-bit extended LCID field is shown in Fig.1. 
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Figure-1  An example of R/F/LCID/L MAC subheader format with 8-bit L field
Proposal 2: Once the extended LCID is activated, all the MAC PDU between MT and its parent node should use the new subheader format.
When MT is activated to use the extended LCID, it may already has some SRB or DRB connection. To continue the use of them without extra configuration, the existing SRB and DRB could use the original LCID value with zeros in the other bits of the extended LCID filed. Also in order to support the existing MAC CEs, all the specified values for existing MAC CE could be kept without any change with zeros in the MSB of the extended LCID filed. 
Proposal 3: When extended LCID is used, original LCID value of existing bearers and MAC CEs could be kept with zeros in the MSB of the extended LCID filed. 
2.2 Consideration on LCG space extension

When an IAB node starts its DU-traffic backhauling, the extended LCID could be used to support the large number of logical channels. In this scenario，it should be further considered whether LCG space needs to be extended as well.  

In IAB network, IAB nodes are serving other legacy UE at the same time when it serves the downstream IAB node. If LCG space for IAB node is extended, the BSR granularity from IAB nodes and legacy UEs would be different. Hence, IAB node could not be able to allocated resource for them in a unified manner.  
Moreover, several formats of BSR have been defined in NR specifications. The extension of LCG would cause many specification impacts as some new format supporting more LCGs would have to be defined. Therefore, it is proposed that LCG space is not extended even in the case of one-to-one bearer mapping. 
Proposal 4: LCG space is not extended even in the case of one-to-one bearer mapping.   

Conclusion

In this contribution, we discuss the extension of LCID space and LCG space for one-to-one mapping of UE bearers to BH RLC channels. And we have the following observations and proposals:

Observation 1: Once extended LCID is configured for an Access IAB node, all the intermediate upstream IAB nodes would have to be configured to use extended LCID as well. 
Observation 2: Extend LCID could be used at the MT part of a given IAB node to support many-to-one and one-to-one bearer mapping simultaneously. 

Proposal 1: The usage of extended LCID at IAB node could be triggered in the integration process of the IAB node by default, or by configuration. 
Proposal 2: Once the extended LCID is activated, all the MAC PDU between MT and its parent node should use the new subheader format.
Proposal 3: When extended LCID is used, original LCID value of existing bearers and MAC CEs could be kept with zeros in the MSB of the extended LCID filed. 
Proposal 4: LCG space is not extended even in the case of one-to-one bearer mapping.   
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