[bookmark: _Toc193024528][bookmark: _Ref452454252]3GPP TSG-RAN WG2 meeting #106 	R2-1910322
[bookmark: OLE_LINK11]Prague, Czech Republic, 26th– 30th August, 2019                          Revision of R2-1906982	                                          

Source: 	Huawei, HiSilicon 
Title: 		Remaining issues on the BAP modelling and specification organization
[bookmark: Source]Agenda Item:	11.1.3
[bookmark: DocumentFor]Document for:		Discussion and Decision
1 Introduction
In IAB network, the adaptation layer is introduced in wireless backhaul links above RLC layer. In RAN2 #105 meeting [1], RAN 2 confirms that the routing and bearer mapping are functions of the adaptation layer. And in RAN2 #105bis meeting [2], it has been agreed by RAN2 that the name of the “adapt’ is “Backhaul Adaptation Protocol” “BAP”. In last RAN2 #106 meeting, the following functionalities about BAP layer are agreed [3]. 
· The below lists the functions of BAP (initial, might not be complete)
F1: Retrieve packets from ingress RLC layer
F2: Deliver packets to egress RLC layer
F3: Retrieve packets from upper layer
F4: Deliver packets to upper layer
F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
F7: Selection/addition of BAP identifiers for packets received from upper layer

An email discussion about the BAP modelling is assigned after the RAN2 #106 meeting, but currently, companies have no consensus about the detailed design according to the summary. 
In this contribution, the modelling for the BAP layer in backhaul link is discussed for further step.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
1) Specification modeling: Necessity of defining Tx and Rx BAP entity?
It has been agreed by RAN2 in #105 meeting that “ R2 assumes that TX part of adaptation layer performs routing and “bearer mapping”, RX part of adaptation layer performs “bearer demapping” ” . Obviously, the BAP layer has different operations for transmitting and receiving, i.e. from the listed functions of BAP layer in the introduction part, F1, F4, F5 are receiving operations, while F2, F3, F6, F7 are transmitting operations. As a result, it is very reasonable to model the BAP entity with transmitting(Tx) part and receiving part separately, just similar as the structure of RLC layer and PDCP layer. A straight forward way to achieve this is to include Rx entity and Tx entity in an BAP entity.
Observation 1: BAP layer has the Rx part and Tx part, each part is responsible with different functionalities.
[bookmark: OLE_LINK18]Proposal 1: BAP specification specifies operations/behaviors of a BAP entity which comprises of a Tx entity/part and a Rx entity/part.
2) Implementation modeling: Separate or single BAP entities?
In the email discussion, majority have preferred “to configure the DU BAP using F1-AP and the MT BAP using RRC”. Besides, RAN3 agreed “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node”. Anyway, we has to differentiate and use the terminologies of MT/DU part of BAP.  The benefit has gone to use single entity, if we have to differentiate its two subunits.
Observation 2: If IAB donor configures the DU part by F1-AP and IAB MT part by RRC with separated signalling, no signalling benefit exists for the single BAP entity.
[image: ]
Figure 1. The example of BAP entities to be established 
For a leaf node in IAB networks with only accessing UEs but without any child node, the DU part of this IAB node has no BAP function, while its MT part does. We cannot establish single BAP entity across DU and MT.
Observation 3: Only one BAP entity locates at MT part for access IAB node (leaf node), and one the BAP entity locates at DU part for donor DU.
One IAB node should have one BAP entity which is peer to its parent node BAP entity and another BAP entity which is peer to its child node BAP entity. One pair of peer entities between UE and NW device is the tradition of RAN specification, e.g. RLC, PDCP. One example is to support the HbH BAP control PDU. The BAP control PDU, transmitted by the parent node, is terminated at the child node, and vice versa.


Figure 2. The example of peer BAP entities 
Proposal 2: RAN2 models separate BAP entities at the MT and DU respectively i.e. the change to stage-2 structure is not needed. 
In fact, we should not exclude some network vendors to implement the MT and DU as separate sub-devices. In that case, the BAP layer has to be implemented as separate entities/parts. On the other hand, some network vendors may implement the MT and DU as one box. It means that the BAP specification should support both manners of IAB node implementation. Based on the same BAP specification, the vendors can either establish single BAP entity per IAB node or establish separate BAP entities at MT and DU.  
Proposal 3: RAN2 decides whether the BAP specification should allow both manners of IAB node implementation, i.e. either to establish single BAP entity per IAB node or to establish separate BAP entities at MT and DU. 
3) Granularity of BAP layer entity
The following two options are proposed for the granularity of BAP layer in IAB node’s MT/DU part.
Option 1. The granularity of BAP layer entity is per MT/DU. 
Option 2. The granularity of BAP layer entity is per RLC entity.
According to the second bullet of the last RAN2 meeting agreements shown in section 1, the two main functionalities of Tx BAP layer are routing and bearer mapping, it means that a next hop node is chosen after doing routing selection, and then a backhaul RLC channel is chosen after bearer mapping. In other words, the egress RLC entity is chosen for a BAP PDU after processing of BAP layer. However, since the BAP layer entity is one to one mapped to an RLC entity in option 2, the RLC entity is chosen before processing of BAP layer, then neither the routing nor the bearer mapping is performed at BAP layer, and such option has contradiction with the assumption of BAP layer’s functionalities. From this perspective, option 1 is more reasonable when compared with option 2.


   
[bookmark: OLE_LINK27]Figure 2. Granularity options of BAP layer 
On the other hand, for the downlink flow control problem, hop by hop flow control feedback may relies on BAP layer feedback from IAB node to its parent node as discussed in the study item phase. However, if the granularity of BAP layer entity is per RLC entity, the BAP layer feedback only be constrained to indicate buffer status about the RLC channel between the IAB node and its parent node, instead of reporting the buffer status about an IAB node’s downstream link. Comparatively, option 1 is more flexible for supporting DL flow control feedback in BAP layer about descendent links to parent node.
Proposal 4: The granularity of BAP entity is per MT/DU, rather than per RLC entity.
4) BAP SDU delivery to upper layer
For the receiving BAP entity, there are two possible operation when it receives a BAP PDU from low layer. One is delivering to upper layer, the other one is delivering packets to the transmitting BAP entity. For a downstream packet, the BAP layer in access IAB node will deliver it to upper layer, i.e. the IP layer in the DU part. For an upstream packet, the BAP layer in the IAB-donor-DU will deliver it to upper layer, i.e. the IP layer in the IAB-donor-DU. Thus the BAP layer should differentiate which packets should be delivered to the upper layer first. About routing, RAN2 has agreed that “Each BAP address defines a unique destination (unique for IAB network of one Donor, either an IAB access node, or the IAB donor)” [3]. As a result, if the BAP address in the BAP header of the received packet is same as the BAP address of this node, the Rx BAP entity can deliver the packet to upper layer.
[bookmark: _GoBack]Proposal 5: If the BAP address in the BAP header of packet received from lower layer is same as the BAP address of the node in which the BAP entity locates, the BAP entity determines to deliver the packet to upper layer, i.e the IP layer at DU part.
5) Configuration of BAP layer
[bookmark: OLE_LINK25]Based on the previous analysis, the MT part and DU part has separate BAP layer entities, consequently, the BAP layer in the DU part and the BAP layer in the MT part needs to be configured using separate signalling. For the DU part, it has been agreed by RAN3 that “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)” in last meeting [5]. While for the MT part of IAB node, using RRC message is recommended. 
The configuration for MT part may mainly include the BAP address of the IAB node, the UL routing (e.g. the available BAP routing ID towards IAB donor, the next hop node, etc.) and bearer mapping (e.g. the mapping rules between the ingress RLC channels and the egress RLC channels) related configurations. While the configuration for the DU part mainly include the DL routing (e.g. the available BAP routing ID towards IAB node, the next hop node, etc.) and bearer mapping related configurations. Besides, for the IAB-donor-DU, the BAP address of this IAB-donor-DU may also necessary to be included in the BAP layer configuration. More details about the configuration signalling needs to be studied for further step by RAN2 and RAN3. 
Proposal 6: IAB donor configures the DU part by F1-AP and IAB MT part by RRC.
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses the modelling about BAP layer in backhaul link for further steps, the following observations and proposals are given:
Observation 1: BAP layer has the Rx part and Tx part, each part is responsible with different functionalities.
Observation 2: If IAB donor configures the DU part by F1-AP and IAB MT part by RRC with separated signalling, no signalling benefit exists for the single BAP entity.
Observation 3: Only one BAP entity locates at MT part for access IAB node (leaf node), and one the BAP entity locates at DU part for donor DU.
Proposal 1: BAP specification specifies operations/behaviors of a BAP entity which comprises of a Tx entity/part and a Rx entity/part.
Proposal 2: RAN2 models separate BAP entities at the MT and DU respectively i.e. the change to stage-2 structure is not needed. 
Proposal 3: RAN2 decides whether the BAP specification should allow both manners of IAB node implementation, i.e. either to establish single BAP entity per IAB node or to establish separate BAP entities at MT and DU. 
Proposal 4: The granularity of BAP entity is per MT/DU, rather than per RLC entity.
Proposal 5: If the BAP address in the BAP header of packet received from lower layer is same as the BAP address of the node in which the BAP entity locates, the BAP entity determines to deliver the packet to upper layer, i.e the IP layer at DU part.
Proposal 6: IAB donor configures the DU part by F1-AP and IAB MT part by RRC.
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