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1 Introduction
This paper aims at capturing the summary of the corrections submitted to RAN2#111-e meeting AI 6.2.2:

6.2.2
BAP Corrections

(HW)

R2-2007296
Packet handling after receiving default ID configuration in RRC
LG Electronics Inc.
discussion
Rel-16
NR_IAB-Core

R2-2007316
Corrections on IAB-DU IP address allocation in 38.340
ZTE, Sanechips
CR
Rel-16
38.340
16.1.0
0002
-
F
NR_IAB-Core

R2-2007317
Corrections on IAB flow control in 38.340
ZTE, Sanechips
CR
Rel-16
38.340
16.1.0
0003
-
F
NR_IAB-Core

R2-2007483
BAP routing configuration clarification
Nokia, Nokia Shanghai Bell
CR
Rel-16
38.340
16.1.0
0004
-
F
NR_IAB-Core

R2-2007484
Default configuration usage corrections in BAP
Nokia, Nokia Shanghai Bell
CR
Rel-16
38.340
16.1.0
0005
-
F
NR_IAB-Core

R2-2007966
Miscellaneous corrections to 38.340 for IAB
Huawei, HiSilicon
CR
Rel-16
38.340
16.1.0
0006
-
F
NR_IAB-Core

R2-2007967
Corrections on flow control BAP control PDU
Huawei, HiSilicon
CR
Rel-16
38.340
16.1.0
0007
-
F
NR_IAB-Core

2 Handling of each Tdoc in AI 6.2.2 
After careful review on the Tdoc submitted to AI 6.2.2, rapporteur gives following notes on the handling of the corrections.
	Tdoc
	Comments by Rapporteur
	Proposal from Rapporteur 

	R2-2007966
Miscellaneous corrections to 38.340 for IAB
	This is purely editorial corrections from BAP rapporteur input.
	To merge all editorial changes during the meeting and wording to be checked by email.

	R2-2007967
Corrections on flow control BAP control PDU
	1st changes (5.3.1): This is clarification on how to set the content of flow control feedback, which requires majority companies’ view on if the correction is essential.
See section 3.2.
	To be clarified on line.

	
	2nd changes (6.2.3.1): Straight forward correction on the BAP control PDU format.
	Pending
If the 1st change can be agreed by R2, the 2nd change can be merged into this CR # 0007; Otherwise, the 2nd change will be merged into the miscellaneous CR #0006.

	R2-2007296
Packet handling after receiving default ID configuration in RRC
	This is issue to be discussed for R2’s common understanding
See section 3.1.
	R2 to discuss the proposal first.

	R2-2007316
Corrections on IAB-DU IP address allocation in 38.340
	This is clarification on whether “IP address” includes the “IPv6 prefix”, which requires majority companies’ view on if the correction is essential


	To be clarified on line

	R2-2007317
Corrections on IAB flow control in 38.340
	1st changes (5.3.2): The change seems incorrect, based on R3 F1AP specification, from Rapp perspective.

Please see the Annex I for the clarification on the F1AP configuration
	Not pursued.


	
	2nd changes (6.2.3.1): This is cosmetic change. 
The change does change any functionality and format. We’d better not touch the PDU format at this stage, if the change is not essential.
	Not pursued.



	R2-2007483
BAP routing configuration clarification
	This is editorial and cosmetic changes, which seems not essential.
	Not pursued.

But, companies can raise the concern and discuss this as text improvement during email discussion for miscellaneous CR check, if needed.

	R2-2007484
Default configuration usage corrections in BAP
	1st change (move “…from the upper layer”): This change is not needed. In the current specification, traffic from downstream node will also be suspended due to no available egress link.

Please see the Annex II for the clarification on the current specification.
	Not pursued.

	
	2nd change (change “until”): This is cosmetic changes, which seems not essential.
	Not pursued.

But, companies can raise the concern and discuss this as text improvement during email discussion for miscellaneous CR check, if needed.


Based on the above analyses, followings are summarized 

3 Correction or clarification
3.1: F1-U packets to use default BAP configuration 
Based on the TS 38.331 and TS 38.340 below, we have the following observations.

TS 38.331
	defaultUL-BAP-routingID
This field is used for IAB-node to configure the default uplink Routing ID, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BAP-routinID can be (re-)configured when IAB-node IP address for F1-C traffic changes. This field is mandatory only for IAB-node bootstrapping and change of IP address for IAB-node cases.

	defaultUL-BH-RLC-Channel
This field is used for IAB-nodes to configure the default uplink bh-RLC-Channel, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BH-RLC-Channel can be (re-)configured when IAB-node IP address for F1-C traffic changes, and the new IP address is anchored at a different IAB-donor-DU. This field is mandatory only for IAB-node bootstrapping and change of IP address for IAB-node cases.


	


TS 38.340
	-
if the defaultUL-BAP-routingID has been received in RRC and until the Uplink Traffic to Routing ID Mapping Configuration is (re)configured by F1AP:

-
select the BAP address and the BAP path identity as configured by defaultUL-BAP-routingID in TS 38.331 [3] for non-F1-U packets;


Observation 1: In the current specification of RRC and BAP, F1-U packets is NOT allowed to use the default BAP configuration.

During the IAB migration case, which is one of the use cases for the default BAP configuration, the F1-U packets may arrive at the BAP at IAB-MT for upstream. 

	5.2.1.3
Routing:

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

-
if the defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP:

-
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;
<omitted>

-
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;


Based on the current specification, the F1-U packet will be handled, if the default BAP configuration has been received in RRC and until it is (re)configured by F1AP, as following:

1) If the IAB-MT without dual connection performs migration to new parent node, before routing table is reconfigured by F1AP, all F1-U traffic will be suspended at BAP layer, due to no available Next Hop BAP Address (i.e. no available egress link) can be found.

2) If the IAB-MT with dual connection performs MCG migration to new parent node, without SCG changing, the F1-U traffic, which was configured by F1AP to be routed on the SCG path, can/should be routed to the original SCG path, rather than to the new MCG by default path. 

Observation 2: Based on the current specifications, the F1-U packets can be either forwarded by the original F1AP configuration in DC case or suspended at BAP layer in non-DC case.
In summary, R2 is asked to discuss if there is a need to change the current behavior to use default BAP configuration for F1-U.

Proposal 1: [R2 to discuss] F1-U packets is NOT allowed to use the default BAP configuration, as in the current RRC and BAP specification.
Based on the current specification, BAP operations is clear as stated in observation 2. Therefore, if P1 can be agreed, no CR/clarification is needed.
Proposal 2: If P1 is agreed, no correction is needed. Otherwise, R2 to work on the CRs for TS 38.331 and TS 38.340 by email discussion.
3.2: Clarification on the flow control feedback 
Follow agreements have been made in RAN2 109-e meeting:
	=>The BH RLC channels to be reported by the polled IAB node is up to the polled IAB node implementation.

=>The routing IDs to be reported by the polled IAB node is up to the polled IAB node implementation.


The agreements are to specify how IAB node determines which BH RLC channels/routing IDs should be included in the BAP Control PDU for flow control feedback. However, the behaviors are not clearly captured in the TS 38.340. 

Following changes are proposed to be clarified in TS 38.340.

	For a link, the BAP entity at the IAB-MT shall:

-
when a flow control feedback is triggered due to the buffer load exceeding a certain level, or

-
when a BAP Control PDU for flow control polling is received at the receiving part, the transmitting part of this BAP entity shall:

-
construct a BAP Control PDU for flow control feedback per BH RLC channel, if configured by RRC, in accordance with clause 6.2.3;

-
construct a BAP Control PDU for flow control feedback per routing ID, if configured by RRC, in accordance with clause 6.2.3;

-
if the egress BH RLC channel for the BAP Control PDU is configured as specified in TS 38.473 [5]:

-
submit the BAP Control PDU(s) to the configured egress BH RLC channel of the egress link, indicated by Egress BH RLC CH ID IE in BH Information IE associated with Non-UP Traffic Type IE set to BAP control PDU in TS 38.473[5];

-
else:
- submit the BAP Control PDU(s) to any egress BH RLC channel of the egress link.

NOTE:
The BH RLC channel(s) and routing ID(s) to be included in the flow control feedback is up to IAB node implementation, once triggered


Proposal 3: [R2 to discuss] The agreements on which routing IDs/BH RLC channels are to be included in the flow control feedback should be clarified in TS 38.340. 
Proposal 4: If P3 is agreed, R2 agree the CR R2-2007967. Otherwise, CR R2-2007967 is not pursued, with the 2nd changes to be merged in the miscellaneous CR.
3.3: Clarification on the IP address
As raised in R2-2007316, some company may think the “destination IP address” in 38.340 cannot cover the “IPv6 address prefix” case.
	Each entry of the Downlink Traffic to Routing ID Mapping Configuration contains:
-
a destination IP address, which is indicated by Destination IAB TNL Address IE in IP header information IE,

-
an IPv6 flow label, if configured, which is indicated by IPv6 Flow Label IE in IP header information IE,

-
a DSCP, if configured, which is indicated by DSCP IE in DS Information List IE in IP header information IE, and

-
a BAP routing ID, which is indicated by BAP Routing ID IE in BH Information IE in TS 38.473 [5].

At the IAB-donor-DU, for a BAP SDU received from upper layers and to be transmitted in downstream direction, the BAP entity shall:

-
for the BAP SDU encapsulating an IPv6 packet:

-
select an entry from the Downlink Traffic to Routing ID Mapping Configuration which fulfils the following conditions:

-
the Destination IP address of this BAP SDU matches the destination IP address in this entry; and

-
the IPv6 Flow Label of this BAP SDU matches IPv6 flow label in this entry if configured; and

-
the DSCP of this BAP SDU matches DSCP in this entry if configured;

-
for the BAP SDU encapsulating an IPv4 packet:

-
select an entry from the Downlink Traffic to Routing ID Mapping Configuration which fulfils the following conditions:

-
the Destination IP address of this BAP SDU matches the destination IP address in this entry; and

-
the DSCP of this BAP SDU matches DSCP in this entry if configured;

-
select the BAP address and the BAP path identity from the BAP routing ID in the entry selected above;




However, “destination IP address” is one general terminology, which includes IPv4 or IPv6 address or an IPv6 address prefix. This is clear by the sentence in 38.340, “a destination IP address, which is indicated by Destination IAB TNL Address IE in IP header information IE”, and TS 38.473.
	3.1.1.1 9.3.1.102
IAB TNL Address
The IAB TNL Address IE indicates an IPv4 or IPv6 address or an IPv6 address prefix assigned to an IAB-node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

CHOICE IAB TNL Address
M

>IPv4 Address
BIT STRING (SIZE(32))
The IPv4 address allocated to an IAB-node.
>IPv6 Address
BIT STRING (SIZE(128))
The IPv6 address allocated to an IAB-node.
>IPv6 Prefix 
BIT STRING (SIZE(64))
The IPv6 address prefix allocated to an IAB-node.



Therefore, following proposal is given for clarification on companies’ understanding.
Proposal 5: R2 clarify the “Destination IP address” covers the “Destination IPv4 address”, “Destination IPv6 address” and “Destination IPv6 prefix” in TS 38.340.
Proposal 6: If P5 is agreed, CR R2-2007316 is not pursued. Otherwise, R2 to work on the CR for TS 38.340 by email discussion.
3.4: Others
Proposal 7: R2 to agree the miscellaneous CR R2-2007966 for TS 38.340 by email discussion.
Proposal 8a: R2-2007317 is not pursued. 

Proposal 8b: R2-2007483 is not pursued (The related text improvement can be raised during email discussion for miscellaneous CR check, if needed.)
Proposal 8c: R2-2007484 is not pursued (The related text improvement on the wording “until” can be raised during email discussion for miscellaneous CR check, if needed.)
4 Conclusion and proposals

Based on the above summary, following proposals are given. 
Observation 1: In the current specification of RRC and BAP, F1-U packets is NOT allowed to use the default BAP configuration.

Observation 2: Based on the current specifications, the F1-U packets can be either forwarded by the original F1PA configured in DC case or suspended at BAP layer in non-DC case.

Proposal 1: [R2 to discuss] F1-U packets is NOT allowed to use the default BAP configuration, as in the current RRC and BAP specification.

Proposal 2: If P1 is agreed, no correction is needed. Otherwise, R2 to work on the CRs for TS 38.331 and TS 38.340 by email discussion.
Proposal 3: [R2 to discuss] The agreements on which routing IDs/BH RLC channels are to be included in the flow control feedback should be clarified in TS 38.340. 

Proposal 4: If P3 is agreed, R2 agree the CR R2-2007967. Otherwise, CR R2-2007967 is not pursued, with the 2nd changes to be merged in the miscellaneous CR.
Proposal 5: R2 clarify the “Destination IP address” covers the “Destination IPv4 address”, “Destination IPv6 address” and “Destination IPv6 prefix” in TS 38.340.

Proposal 6: If P5 is agreed, CR R2-2007316 is not pursued. Otherwise, R2 to work on the CR for TS 38.340 by email discussion.
Proposal 7: R2 to agree the miscellaneous CR R2-2007966 for TS 38.340 by email discussion.
Proposal 8a: R2-2007317 is not pursued. 

Proposal 8b: R2-2007483 is not pursued (The related text improvement can be raised during email discussion for miscellaneous CR check, if needed.)
Proposal 8c: R2-2007484 is not pursued (The related text improvement on the wording “until” can be raised during email discussion for miscellaneous CR check, if needed.).
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6 Annex I

This is to clarify how the BH RLC channel for BAP control PDU is configured by F1AP for DL and UL.

For UL BAP control PDU from child to parent node (e.g. Flow control feedback), it is configured by Uplink BH Non-UP Traffic Mapping IE:

Non-UP Traffic Type (set to BAP control PDU) => Egress BH RLC CH ID in BH Information
9.3.1.103
Uplink BH Non-UP Traffic Mapping
This IE indicates the mapping of uplink non-UP traffic to a BH RLC channel and BAP Routing ID.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Uplink Non-UP Traffic Mapping List
	
	0..1
	
	

	>Uplink Non-UP Traffic Mapping List Item IEs
	
	1 .. <maxnoofNonUPTrafficMappings> 
	
	

	>>Non-UP Traffic Type
	M
	
	9.3.1.104
	

	>>BH Information
	M
	
	9.3.1.114
	


9.3.1.104
Non-UP Traffic Type
This IE indicates the type of non-UP traffic.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Non-UP Traffic Type
	M
	
	ENUMERATED(UE-associated F1AP, non-UE-associated F1AP, non-F1, BAP control PDU, ...)
	


9.3.1.114
BH Information
This IE includes the backhaul information for UL or DL.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BAP Routing ID
	O
	
	9.3.1.110
	This IE is not needed for the BAP control PDU.

For UL F1-U traffic, the BAP address included in this IE also indicates the IAB-donor-DU via which the DL traffic is transmitted.

	Egress BH RLC CH List
	
	0..1
	
	

	>Egress BH RLC CH List Item
	
	1..

<maxnoofEgressLinks>
	
	

	>>Next-Hop BAP Address
	M
	
	9.3.1.111
	This IE identifies the next-hop node on the backhaul path to receive the packet. The value of this IE should be unique in the whole list.

	>>Egress BH RLC CH ID
	M
	
	BH RLC Channel ID

9.3.1.113
	This IE identifies the BH RLC channel in the link between the gNB-DU and the node identified by the Next-Hop BAP Address IE.


For DL BAP control PDU from parent to child node (e.g. Flow control polling), it is configured by BH RLC Channel to be Setup Item IEs/BH RLC Channel to be Modified Item IEs IE:

BAP Control PDU Channel (set to true) => BH RLC CH ID
9.2.2.7
UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCChannels> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	>>CHOICE BH QoS information
	M
	
	
	
	
	

	>>>BH RLC CH QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	Shall be used for SA case.
	
	

	>>>E-UTRAN BH RLC CH QoS
	M
	
	E-UTRAN QoS

9.3.1.19
	Shall be used for EN-DC case.
	
	

	>>>Control Plane Traffic Type
	M
	
	9.3.1.115
	
	
	

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>BAP Control PDU Channel
	O
	
	ENUMERATED (true, …)
	
	-
	

	>>Traffic Mapping Information
	O
	
	9.3.1.95
	
	-
	

	BH RLC Channel to be Modified List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Modified Item IEs
	
	1 .. <maxnoofBHRLCChannels> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	>>CHOICE BH QoS information
	O
	
	
	
	
	

	>>>BH RLC CH QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	Shall be used for SA case.
	
	

	>>>E-UTRAN BH RLC CH QoS
	M
	
	E-UTRAN QoS

9.3.1.19
	Shall be used for EN-DC case.
	
	

	>>>Control Plane Traffic Type
	M
	
	9.3.1.115
	
	
	

	>>RLC Mode
	O
	
	9.3.1.27
	
	-
	

	>>BAP Control PDU Channel
	O
	
	ENUMERATED (true, …)
	
	-
	

	>>Traffic Mapping Information
	O
	
	9.3.1.95
	
	-
	

	BH RLC Channel to be Released List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Released Item IEs
	
	1 .. <maxnoofBHRLCChannels >
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	


7 Annex II
This is to clarify the BAP behaviors for upstream traffic from child node during IAB migration, since defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP.
During the IAB migration phase, if the defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP, the traffic from child node cannot met the green conditions, due to not “from upper layer”. 
Then, BAP will check the blue and purple conditions. 
1) In case migrating IAB does not have dual connection, none of them can be met, because the original link will become “not available”, during the migration phase. This means the traffic from child node will be suspended at BAP layer until the new F1AP is configured.
2) In case migrating IAB node has dual connection, there may be one link (e.g. SCG) still available. If the original F1AP configuration allow the traffic from child to be routed on that link, BAP will forward the data as usual. No need of suspending.
In summary, it is the correct behaviors for traffic from child node to skip the green conditions and operations.
	5.2.1.3
Routing
The BAP entity performs routing based on:

-
the BH Routing Configuration derived from an F1AP message as specified in TS 38.473 [5].

Each entry of the BH Routing Configuration contains:

-
a BAP Routing ID consisting of a BAP address and a BAP path identity, which is indicated by BAP Routing ID IE, and

-
a Next Hop BAP Address which is indicated by Next-Hop BAP Address IE.

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 defaultUL-BH-RLC-channel has been received in RRC and until the BH Routing Configuration is (re)configured by F1AP:
-
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;

NOTE 1:
An egress link is not considered to be available if the link is in BH RLF.
NOTE 2:
For each combination of a BAP address and a BAP path identity, there should be at most one entry in the BH Routing Configuration.
-
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;
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