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1. Introduction
In RAN2#116bis-e, the open issues on eIAB [1] and the running CR for BAP [2] were noted as the baseline for further discussion towards the work item completion. The open issue list extensively covered the critical issues which would be handled in email discussions.  On the other hand, there are still other issues which were not contained in the list but needs to be discussed for the specification completeness and quality improvements. 
In this contribution, these miscellaneous issues in BAP running CR are discussed. 
2. Discussion 
2.1.1. Definition of “topology” 
In the current running CR, the term “topology” is used in several places, e.g., “if the ingress link of this BAP Data PDU belongs to non-F1-terminating donor’s topology of the boundary IAB-node”, which was not used in Rel-16 specification. However, there is no definition of “topology” in section 3.1 [2]. So, the terminology should be defined to avoid any confusion in implementations. 

As specified in TS38.300, the “topology” should be the same with the statement “All IAB-nodes that are connected to an IAB-donor via one or multiple hops form a directed acyclic graph (DAG) topology with the IAB-donor as its root” [3]. So, another way is to add the reference to Stage-2 specification. 
Proposal 1 RAN2 should agree to define the term “topology” in section 3.1 of BAP specification (or at least to add the reference to Stage-2 specification). 
2.1.2. Place of BAP header rewriting operation 
The running CR defines the BAP header rewriting operation in section 5.2.x, with the following Editor’s Note [2]. 

	Editor's Note:
 This section can be used to capture how to perform BAP header rewriting, which can be used for the inter-CU routing, inter-CU re-routing and inter-donor-DU re-routing cases. The need/place/details of this section are to be confirmed/revised after RAN2 make clear agreements for all the cases for header rewriting.


RAN2#106bis-e reached the following agreement [4]. So, it’s clear that BAP header rewriting operation is a part of the transmitting operation, i.e., section 5.2.1. 
	· [049] Determination/execution of header rewriting is handled by the BAP TX entity. 


According to the current specification [5], it’s stated “Each BAP entity has a transmitting part and a receiving part”. It could be a common understanding that the detailed procedures of transmitting part and receiving part are specified in section 5.2.1 (Transmitting operation) and section 5.2.2 (Receiving operation) respectively. So, it’s a bit strange that BAP header rewriting operation is defined on the same level, i.e., section 5.2.x, since there is no “BAP header rewriting part” in BAP entity. 
Given the consideration above, it’s quite straightforward that the place of BAP header rewriting operation should be moved under section 5.2.1 (Transmitting operation), i.e., as section 5.2.1.x. 
Proposal 2 RAN2 should agree that the section for BAP header rewriting operation is moved from 5.2.x to 5.2.1.x. 
2.1.3. Re-routing procedure 
The routing procedure is specified in section 5.2.1.3, which has no difference between Rel-16 [5] and Rel-17 [2]. Actually, the routing procedure is very simple, i.e., actual process is defined by only 5 sentences as follows.
	For a BAP Data PDU to be transmitted, BAP entity shall:

-
if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and

-
if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:

-
select the egress link on which the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel is configured as specified in TS 38.331 [3] for non-F1-U packets;

-
else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select the egress link corresponding to the Next Hop BAP Address of the entry;


On the other hand, for Rel-16 local re-routing, the procedure was defined with only 3 sentences as shown by black pen below. In Rel-17, 10 sentences have been added so far, in order to support various scenarios such as inter-topology re-routing and inter-donor-DU re-routing, as shown by red pen below. 
	-
else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;

-
select the egress link corresponding to the Next Hop BAP Address of the entry selected above;

-
else  at least one egress link is available:

[-
if the BAP Data PDU is considered as non-F1-terminating donor topology data in accordance with clause 5.2.1.1, and

-
if the Header Rewriting Configuration includes the entries with Type as [CU2ToCU1Routing]:
-
perform the BAP header rewriting operation, using the entries with Type as CU2ToCU1Routing, in accordance with clause 5.2.x;

-
consider this BAP Data PDU not as one non-F1-terminating donor topology data;

-
if the BAP Data PDU is not considered as non-F1-terminating donor topology data in accordance with clause 5.2.1.1, and

-
if the Header Rewriting Configuration includes the entries with Type as Rerouting:
-
perform the BAP header rewriting operation, using the entries with Type as Rerouting, in accordance with clause 5.2.x;]
-
if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select the egress link corresponding to the Next Hop BAP Address of the entry;


In addition, the definition of “re-routing” is actually undefined, but the current running CR uses the terminology in some place, e.g., “consider the BH link, from which this BAP Control PDU is received not be available (for rerouting purpose defined in accordance with clause 5.2.1.3)”, i.e., section 5.2.1.3 only defines the “routing” procedure. 
Given the consideration above, it’s cleaner either to define a new section for Re-routing procedure (i.e., as section 5.2.1.y, or to change the title of section 5.2.1.3 (i.e., from “Routing” to “Routing and Re-routing”). 
Proposal 3 RAN2 should agree either to define a new section or to change the title of section 5.2.1.3, in order to specify the re-routing procedure clearly. 

2.1.4. Receiving operation of Type 2 BH RLF Indication
Section 5.4.2 in current running CR captures the following behaviour upon reception of Type 2 Indication [2]. 

	Upon receiving a BAP Control PDU for BH RLF detection indication from lower layer (i.e. ingress BH RLC channel), the receiving part of the BAP entity shall:

-
consider the BH link, from which this BAP Control PDU is received not be available (for rerouting purpose defined in accordance with clause 5.2.1.3). [FFS for routing ID level].


In our understanding, the sentence means the BH link is not available for re-routing, but it’s still available for routing which checks the link availability during the routing procedure, i.e., “else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available” [5]. 
However, it’s unclear if the understanding above is really the intended behaviour, since the IAB-node cannot anyway forward the upstream packets via its BH link on which Type 2 Indication is received, regardless of routing or re-routing. So, RAN2 should further discuss the link availability for routing upon Type 2 Indication. 
Proposal 4 RAN2 should discuss whether the BH link is still available for routing purpose upon Type 2 BH RLF Indication is received on this link. 
2.1.5. Functional view updates 
For Figure 4.2.2-1 in section 4.3.2, the current running CR captures the following Editor’s Notes. 
	Editor's Note:
 FFS how to capture the BAP header rewriting in the figure.


In our understanding, the transmitting part in the figure should be updated according to the procedural updates in section 5.2.1.1, whereby the updates are shown by red pen below: 

	When the BAP entity has a BAP Data PDU to transmit, the transmitting part of the BAP entity shall:

-
for the IAB-MT of boundary IAB-node, if there is an entry with Type as [CU1ToCU2Routing] in the Header Rewriting Configuration whose BAP address of Previous Routing ID matches the DESTINATION field, and whose BAP path identity of Previous Routing ID matches the PATH field (as specified in sub-clause 5.2.X):  

-    perform the BAP header rewriting operation, using the entries with Type as [CU1ToCU2Routing], in accordance with clause 5.2.x;

-
consider this BAP Data PDU as one non-F1-terminating donor topology data;

-
for the IAB-DU of boundary IAB-node, if the ingress link of this BAP Data PDU belongs to non-F1-terminating donor’s topology of the boundary IAB-node:

-
perform the BAP header rewriting operation, using the entries with Type as [CU2ToCU1Routing], in accordance with clause 5.2.x;

-
perform routing to determine the egress link in accordance with clause 5.2.1.3;

-
determine the egress BH RLC channel in accordance with clause 5.2.1.4;

-
submit this BAP Data PDU to the selected egress BH RLC channel of the selected egress link.


These updates could be summarized as the determination of necessity of BAP header rewriting and the execution of BAP header rewriting itself, which can be depicted by red pen in Figure 1 below. 
Proposal 5 RAN2 should agree to update Figure 4.2.2-1 to capture the determination and execution of BAP header rewriting operation as new function blocks. 
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Figure 1
 Example of updates for functional view of BAP sublayer (Figure 4.2.2-1)
3. Conclusion 
In this contribution, the issues not covered in the open issue list are discussed and the suggestions for improvement of specification quality are provided.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1
RAN2 should agree to define the term “topology” in section 3.1 of BAP specification (or at least to add the reference to Stage-2 specification).
Proposal 2
RAN2 should agree that the section for BAP header rewriting operation is moved from 5.2.x to 5.2.1.x.
Proposal 3
RAN2 should agree either to define a new section or to change the title of section 5.2.1.3, in order to specify the re-routing procedure clearly.
Proposal 4
RAN2 should discuss whether the BH link is still available for routing purpose upon Type 2 BH RLF Indication is received on this link.
Proposal 5
RAN2 should agree to update Figure 4.2.2-1 to capture the determination and execution of BAP header rewriting operation as new function blocks.
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