
3GPP TSG-RAN WG2 Meeting #113 electronic    	                              R2-2100467
Online, Jan 25 th - Feb 5th, 2021

Agenda Item:	6.2.2
Source: 	vivo
Title:         		Discussion on the modelling of BAP layer
Document for: 	Discussion and Decision 
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The modelling of BAP entity is given in TS 38.340 [1], on the IAB-node, the BAP sublayer contains one BAP entity at the MT function and a separate collocated BAP entity at the DU function. On the IAB-donor-DU, the BAP sublayer contains only one BAP entity. Each BAP entity has a transmitting part and a receiving part. Figure 1 shows one example of the functional view of BAP sublayer.


[bookmark: _Ref61336797][bookmark: _Ref61339909]Figure 1  (TS 38.340 Figure 4.2.2-1. Example of functional view of BAP sublayer)
A BAP Data PDU can either be obtained from the receiving part of BAP sublayer on the same node or, be generated based on the BAP SDU received from upper layers, as depicted in Figure 1. By contrast, the BAP Control PDU is generated by the BAP entity per se, which is neither relevant to the receiving part of BAP sublayer nor to the BAP SDU from upper layers. 
As illustrated in Figure 1, the current modelling only considers the handling of BAP Data PDUs but lacks the handling of BAP control PDU. In this paper, we firstly go through the modelling of Control PDU handling in PDCP/RLC entities, and subsequently discuss the necessity of introducing BAP Control functionality and how to model the functionality in BAP entity.
2. Discussion
2.1. The modelling of Control PDU handling in PDCP/RLC entities
Two types of PDCP PDUs are depicted in the Figure 4.2.2-1 of TS 38.323 [2]. One is the packet associated to a PDCP SDU (refers to a would-be PDCP Data PDU), and the other one is the packet not associated to a PDCP SDU (refers to a would-be PDCP Control PDU, including PDCP status report, interspersed ROHC feedback and EHC feedback). The illustration of PDCP entities is specified to include the functionality of both PDCP Data PDU and Control PDU.
	TS 38.323 PDCP Specification


Figure 4.2.2-1: PDCP layer, functional view


Observation 1 [bookmark: _Ref61280214]The modelling of PDCP entity includes the handling for both PDCP Data PDU and PDCP Control PDU.
As for RLC specification [3], there are also two types of RLC PDUs, namely RLC Data PDU and RLC Control PDU (i.e., STATUS PDU). A RLC Data PDU is always associated with a RLC SDU and is applicable to all RLC modes, but the RLC Control PDU is only supported in AM RLC entity. 
An excerpt from TS 38.322 [3] with respect to the description of AM RLC entity is given below. The modelling of AM RLC entity supports the delivery/reception of both RLC Data PDUs and Control PDUs.
	TS 38.322 RLC Specification
[bookmark: _Toc5722436][bookmark: _Toc37462956][bookmark: _Toc46502500]4.2.1.3.1	General
An AM RLC entity can be configured to submit/receive RLC PDUs through the following logical channels:
-	DL/UL DCCH, DL/UL DTCH, SCCH, and STCH.


Figure 4.2.1.3.1-1: Model of an acknowledged mode entity
An AM RLC entity delivers/receives the following RLC data PDUs:
-	AMD PDU.
An AMD PDU contains either one complete RLC SDU or one RLC SDU segment.
An AM RLC entity delivers/receives the following RLC control PDU:
-	STATUS PDU.


Observation 2 [bookmark: _Ref61280222]The modelling of AM RLC entity includes the handling for both RLC Data PDU and RLC Control PDU. 
2.2. The necessity of introducing BAP Control functionality 
Based on the observations in section 2.1, we can see that the handling of Control PDU is explicitly modelled in PDCP and RLC specifications. However, the functional view of BAP sublayer in clause 4.2.2 of TS 38.340 [1] only includes the flow chart of the BAP Data PDU, the flow chart for the handling BAP Control PDU is missing. 
Observation 3 [bookmark: _Ref61423457]The handling of Control PDU is explicitly modelled for PDCP and RLC entities.
Intuitively, the BAP entity should also be explicitly specified to include the handling for both BAP Data PDU and Control PDU, with the intention of aligning the modelling style among different protocol specifications. But this is not the most significant reason for the support of the introduction. In our understanding, the BAP specification should remain unchanged as long as the current modelling could implicitly support the handling of BAP Control PDU. In what follows, we give the reasons why the current modelling cannot support the handling of BAP Control PDU.
Currently, four types of BAP Control PDUs are defined in TS 38.340 [1]:
-	flow control feedback per BH RLC channel;
-	flow control feedback per BAP routing ID;
-	flow control polling;
-	BH RLF indication;
Since BAP Control PDUs can only be exchanged between an IAB-node and its parent/child node, the destination could either be the child node or parent node and can be further determined based on the type of BAP Control PDU. For instance, the destination of flow control polling is invariably the child node, the selected PDU type (0010 in this case) implicitly indicates that the destination of the Control PDU. Consequently, there is no need to carry BAP routing ID in the BAP header for BAP Control PDUs. As this characteristic is shared by all BAP Control PDUs, the determination of BAP address and Path ID is not needed for the generation of BAP Control PDUs. 
Observation 4 [bookmark: _Ref61423473]There is no need to carry BAP routing ID in the BAP header for BAP Control PDUs, thus the determination of BAP address and Path ID is not needed for the generation of BAP Control PDUs. 
Besides, the BAP Control PDU is generated within the BAP entity per se, the generation of which is neither relevant to the receiving part of BAP sublayer nor to the BAP SDU from upper layers. 
Observation 5 [bookmark: _Ref61423482]The generation point of BAP Control PDU is neither relevant to the receiving part of BAP sublayer nor to the BAP SDU comes from upper layers. 
Overall, with the current illustration in Figure 1 (TS 38.340 Figure 4.2.2-1. Example of functional view of BAP sublayer), the modelling of BAP entities is applicable to BAP Data PDU only, but not to BAP Control PDU. 
Observation 6 [bookmark: _Ref61424504]The handling of BAP Control PDU functionality is neither explicitly nor implicitly reflected in the modelling of BAP entity (in TS 38.340 Figure 4.2.2-1). 
Therefore we propose:
[bookmark: _Ref61423492]The functionality of BAP Control PDU handling should be explicitly modelled in BAP entity. 
2.3. The modelling of Control PDU handling in BAP entity
In this section, we will further discuss how to model the BAP control PDU handling based on the current BAP entity in Figure 1, with reference to the corresponding part of RLC/PDCP entities.
An IAB-node can only transmit/receive a BAP Control PDU (any type of BAP control PDU of above in section 2.2) to/from its parent and child nodes, wherein the destination of the BAP control PDU is either its parent or child node. The transmitting part of the BAP entity at an IAB-node could generate a BAP Control PDU and route the BAP Control PDU to the receiving part of the BAP entity at the parent/child IAB-node. Upon the reception of BAP Control PDU, the receiving part of the BAP entity at the parent/child IAB-node could be able to derive the type of BAP control PDU, which is similar to PDCP/RLC Control PDU handling in modelling of PDCP/RLC entities.
To explicitly model the BAP Control PDU handling functionality, the following aspects should be taken into account in Figure 1: 
· The BAP Control functionality in the transmitting part of BAP entity is responsible for the generation and routing of BAP Control PDUs;
· The BAP Control functionality in the receiving part of BAP entity is responsible for the reception of BAP Control PDUs. 
[bookmark: _Ref61423502]The BAP Control functionality is introduced in BAP entity to handle the generation, routing, transmission and reception of BAP Control PDUs.
Based on the above analysis, we provide a CR for the support of BAP Control functionality, the specific modification can be found in [4].
3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	The modelling of PDCP entity includes the handling for both PDCP Data PDU and PDCP Control PDU.
Observation 2	The modelling of AM RLC entity includes the handling for both RLC Data PDU and RLC Control PDU.
Observation 3	The handling of Control PDU is explicitly modelled for PDCP and RLC entities.
Observation 4	There is no need to carry BAP routing ID in the BAP header for BAP Control PDUs, thus the determination of BAP address and Path ID is not needed for the generation of BAP Control PDUs.
Observation 5	The generation point of BAP Control PDU is neither relevant to the receiving part of BAP sublayer nor to the BAP SDU comes from upper layers.
Observation 6	The handling of BAP Control PDU functionality is neither explicitly nor implicitly reflected in the modelling of BAP entity (in TS 38.340 Figure 4.2.2-1).
Proposal 1	The functionality of BAP Control PDU handling should be explicitly modelled in BAP entity.
Proposal 2	The BAP Control functionality is introduced in BAP entity to handle the generation, routing, transmission and reception of BAP Control PDUs.
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