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1. Introduction

During last RAN2 meeting, user plane protocol and control plane protocol were discussed. And several alternative architectures were presented and discussed for user plane and control plane respectively [1]. One open issue is that whether the adaptation layer is included in IAB node’s access link [2]. In this contribution, we discuss the above open issue and present our considerations. 

2. Discussion 
As stated in [2], it is FSS if the adaptation layer is included in IAB-node access links for architecture 1, i.e. whether the IAB node adds adaptation layer for the packets (e.g. RRC message, F1AP message) generated by the IAB node itself. Note that the same issue also exists for user plane data packet, e.g., the OAM data generated by IAB node. In this contribution, we will take control plane protocol as an example. And the two options, i.e. with or without adaptation layer in the IAB node’s access link are analyzed respectively in this paper. 

As proposed by contributions during last RAN2 meeting, there were mainly two options for relaying of control plane signaling including relaying via SRB and relaying via DRB. If F1AP message is relayed via DRB, the F1AP message generated by IAB node shall go through CU-UP first, which would bring a lot of standardization work. On the contrary, if control plane signaling is relayed via SRB, the control plane signaling doesn’t need to go through the CU-UP, i.e. it could be transmitted directly between donor DU and CU-CP. As a result, it is suggested that the control plane signaling is relayed via SRB for IAB architecture 1a. In this contribution, we assume that control plane signaling (e.g. UE’s RRC message, IAB node’s RRC and F1AP message) is relayed via SRB. 

2.1 Without adaptation layer in the IAB node’s access link

In this option, IAB node 1 adds adaptation header only for the packets received from access UE. For the packet generated by IAB node 1, it does not include the adaptation layer. An example protocol stack for the relaying of RRC and F1AP message generated by IAB node 1 is illustrated in Figure 1. 
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Figure 1. Adaptation layer is not included in the IAB node’s access link

As we can see, for the RRC or F1AP message generated by IAB node 1, it does not add adaptation header in IAB node 1. Upon receiving the packet from IAB node1, IAB node 2 shall add adaptation header for the received packets generated by IAB node 1. As a matter of fact, for the data packets relayed by IAB node 1, it might already include adaptation layer and then delivered to IAB node 2. Therefore, it is necessary for the IAB node 2 to differentiate whether the packet received from IAB node 1 is generated by IAB node 1 or relayed by IAB node 1. Then the IAB node 2 make decision whether to encapsulate adaptation layer before transmit it to IAB node 3. 
To solve this issue, dedicated bearers including SRBs and DRBs for IAB node’s access link could be defined and configured to differentiate the two cases. For example, IAB node sends IAB node indication to CU in the initial access procedure. And then the CU could configure dedicated bearers for the IAB node. In the uplink, for the transmission of packets generated by IAB node, dedicated bearer for IAB node’s access link should be used to indicate that the parent IAB node doesn’t need to parse the adaptation layer and shall add adaptation layer before transmits it to next hop IAB node. For the downlink, dedicated bearer for IAB node’s access link should be used to indicate that the child IAB node doesn’t need to parse the adaptation layer and could directly deliver the PDCP PDU to the upper layer. As we can see, it would introduce extra standardization effort. Alternatively, IAB node could add adaptation layer for all the data packet including both relayed packets and packets generated by itself, which is discussed in the section 2.2. 

Observation1: If adaptation layer is not included in the IAB node’s access link, it is necessary for the parent IAB node to differentiate whether the received packet is generated by the IAB node or relayed by the IAB node.

Proposal 1: If adaptation layer is not included in the IAB node’s access link, dedicated bearers including SRBs and DRBs for IAB node’s access link should be defined and configured to differentiate packets generated by the IAB node from packets relayed by the IAB node, which would introduce extra standardization effort.
2.2 With adaptation layer in the IAB node’s access link

An example protocol stack for relaying of IAB node’s RRC or F1AP message via SRB and including adaptation layer in the IAB node’s access link is illustrated in Figure 2. In this option, IAB node adds adaptation header for all the data packet including the data packets from access UE and packets generated by itself. As a result, the issue stated in section 2.1 (i.e. how to differentiate packets generated by the IAB node from packets relayed by the IAB node) doesn’t exist in this option. It means that IAB node has to parse adaptation layer for all the received packets. As we can see, for the RRC or F1AP message generated by IAB node 1, IAB node 1 adds adaptation header and transmits them to IAB node 2. When IAB node 2 receives packets from IAB node 1 in the uplink, it shall parse the adaptation header to obtain necessary information for relaying. In the downlink, when IAB node 1 receives packets from IAB node 2, it shall parse the adaptation header and determine whether to deliver it to upper layer or relay it to UE or child IAB node. 
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Figure 2. Adaptation layer included in the IAB node’s access link
As stated above, for the data packet generated by itself, IAB node 1 shall add adaptation header after PDCP processing. More specifically, the UE ID (i.e. identity of IAB node 1 MT part) and SRB ID, as well as routing information (e.g. destination ID/address) shall be included in the adaptation header. As a solution, F1AP ID (i.e. for CP) or GTP TEID (i.e. for UP) could be used as UE ID. However, it should be noted that IAB node 1 cannot obtain the F1AP ID or GTP TEID which is used to identify the MT part of itself. As a result, UE identity other than F1AP ID or GTP TEID might be considered to identify the MT part of IAB node, e.g. C-RNTI. Otherwise, some enhancement should be considered to enable IAB node to obtain the F1AP ID or GTP TEID of its MT part. 

Observation 2: If adaptation layer is included in the IAB node’s access link, IAB node doesn’t need to differentiate packets generated by the IAB node from packets relayed by the IAB node.

Observation 3: If adaptation layer is included in the IAB node’s access link, it is hard to directly include the F1AP ID or GTP TEID in the adaptation layer to identify the MT part of IAB node since IAB node is not aware of these IDs. 

Proposal 2: It is suggested to consider which UE identifier shall be included in adaptation layer if adaptation layer is included in the IAB node’s access link.

3. Conclusion

In this contribution, we discussed the open issue that whether the adaptation layer is included in IAB node’s access link and presented our considerations. And we have the following observations and proposals:

Observation1: If adaptation layer is not included in the IAB node’s access link, it is necessary for the parent IAB node to differentiate whether the received packet is generated by the IAB node or relayed by the IAB node.

Proposal 1: If adaptation layer is not included in the IAB node’s access link, dedicated bearers including SRBs and DRBs for IAB node’s access link should be defined and configured to differentiate packets generated by the IAB node from packets relayed by the IAB node, which would introduce extra standardization effort.
Observation 2: If adaptation layer is included in the IAB node’s access link, IAB node doesn’t need to differentiate packets generated by the IAB node from packets relayed by the IAB node.

Observation 3: If adaptation layer is included in the IAB node’s access link, it is hard to directly include the F1AP ID or GTP TEID in the adaptation layer to identify the MT part of IAB node since IAB node is not aware of these IDs. 

Proposal 2: It is suggested to consider which UE identifier shall be included in adaptation layer if adaptation layer is included in the IAB node’s access link.
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