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1.
Introduction

This is a summary of the following email discussion:

· [AT110-e][042][IAB] BAP (Huawei) 

Scope: Treat R2-2005584, R2-2005585, issues, corrections etc, Capture meeting agreements impact to TS. Can also take into account LSes / progress in other groups etc, Treat parts that don’t overlap with input email discussion of R2-2004593 R2-2005665 R2-2005666 R2-2005667. Endorsed CR from last meeting is the baseline for further updates,


Intended outcome: Agreed CRs 38340 (Huawei)


Deadline: June 11, 0700 UTC

R2-2005584
Miscellaneous corrections to 38.340 for IAB
Huawei, HiSilicon
CR
Rel-16
38.340
16.0.0
0001
2
F
NR_IAB-Core
R2-2004153
Late

R2-2005585
Summary of email discussion [Post109bis-e][019][IAB] BAP
Huawei
discussion
Rel-16
NR_IAB-Core
Late

R2-2005665
Clarification on BAP routing ID determination
LG Electronics Inc.
discussion
Rel-16
NR_IAB-Core

R2-2004593
Some left over issues on IAB BH RLF handling
NEC Corporation
discussion

R2-2005666
Consideration on default configuration during IAB migration
LG Electronics Inc.
discussion
Rel-16
NR_IAB-Core

R2-2005667
TP on default and BAP routing ID determination
LG Electronics Inc.
discussion
Rel-16
NR_IAB-Core

I think the issues in R2-2005665, R2-2005666 and R2-2005667 have already been well covered by the email discussion summary. The issues in R2-2004593 have already been discussed in previous meetings, so it may not need to be discussed again. Therefore, I would to directly discuss the two issues in R2-2005585.
2. Discussion 
2.1
When default configuration is used

In RAN3 LS R3-202851, RAN3 asks RAN2 to take the following RAN3 agreement into account:

	Donor CU configures a default UL BAP routing ID and a default BH RLC channel to migrating IAB node in order to configure UL mapping for F1-C traffic on the target path, e.g. IKE handshake, SCTP chunks, during the handover preparation procedure.


This agreement may concern the following procedure in TS 38.340.

	5.2.1.2.1
BAP routing identity selection at IAB-node

<text removed here>
At the IAB-node, for a BAP SDU received from upper layers and to be transmitted in upstream direction, the BAP entity shall:

-
if the Uplink Traffic to Routing ID Mapping Configuration is not configured in accordance with TS 38.473 [5]:

-
select the BAP address and the BAP path identity as configured by defaultUL-BAProutingID in TS 38.331 [3];
-
else:

-
for the BAP SDU encapsulating an F1-U packet:
-
select an entry from the Uplink Traffic to Routing ID Mapping Configuration with its traffic type specifier corresponds to the destination IP address and TEID of this BAP SDU;

-
for the BAP SDU encapsulating a non-F1-U packet:
-
select an entry from the Uplink Traffic to Routing ID Mapping Configuration with its traffic type specifier corresponds to the traffic type of this BAP SDU;

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

5.2.1.4.2
Mapping to BH RLC Channel for BAP SDUs from upper layers at IAB –node

For a BAP SDU received from upper layers at the IAB-node and to be transmitted in upstream direction, whose egress link has been selected as specified in clause 5.2.1.3, the BAP entity shall:

-
if the Uplink Traffic to BH RLC Channel Mapping Configuration is not configured in accordance with TS 38.473 [5]:

-
select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel configured in TS 38.331 [3];
-
else:

-
for the BAP SDU encapsulating an F1-U packet:
-
if there is an entry in the Uplink Traffic to BH RLC Channel Mapping Configuration with its traffic type specifier corresponds to the destination IP address and TEID of this BAP SDU and its egress link ID corresponding to the selected egress link;



-
select the egress BH RLC channel corresponding to [egressBH-RLC-ID] of the this entry;

-
else:



-
select any egress BH RLC channel on the selected egress link;

-
for the BAP SDU encapsulating non-F1-U packet:

-
if there is an entry from the Uplink Traffic to BH RLC Channel Mapping Configuration with its traffic type specifier corresponds to the traffic type of this BAP SDU and its egress link ID corresponding to the selected egress link;



-
select the egress BH RLC channel corresponding to [egressBH-RLC-ID] of this entry;
-
else:



-
select any egress BH RLC channel on the selected egress link;




In the existing procedure in BAP, as long as the F1AP configuration for the Uplink Traffic to Routing ID Mapping and the Uplink Traffic to BH RLC Channel Mapping are configured, the IAB node will not use the default configuration of routing ID and BH RLC channel for F1-C and non-F1 transmission. It means that the default configuration is only used in the very early stage, e.g. when the IAB node starts up. During IAB node handover, although the RRC configuration of the IAB-MT, including the default routing ID and BH RLC channel, has been updated according to the target node in Handover Command message, the F1AP configuration for routing ID and BH RLC channel are still in place according to the source node. The F1AP configuration can only be updated by the donor-CU after the IAB-MT completes the handover procedure.

Moreover, it should be noted that IAB node migration may not only refer to the case of handover. It is the similar situation when IAB nodes re-establish or resume on another cell than the previous serving cell, and the default configuration of Routing ID and BH RLC channel as configured in RRC Reconfiguration message should also be applied before the F1AP configuration updated.  

In order to use the default configuration for Routing ID and BH RLC channel as configured in RRC during IAB migration (including handover, RRC re-establishment and RRC resume), the following options have been provided during the email discussion:

· Option-1: the old BAP configuration configured by F1AP should be released, and then the default configuration configured by RRC would be applied in BAP, upon receiving the RRC reconfiguration message in HO command or after RRC resume/RRC re-establishment. Note that to be simple, this option is to release all F1AP configuration for BAP.

· Option -2: Based on RAN3 agreement, only those UL mappings should be considered whose BAP routing ID contains the address of the IAB-donor-DU, which anchors the BAP SDU’s source IP address. This automatically solve the problem since IKE handshake and SCTP chunks use the same source IP address as the F1-C connection. 
· Option-3: If there is no entry in the UL BH information Configuration whose egress link corresponding to the Next Hop BAP Address is available, select the BAP address and the BAP path identity as configured by defaultUL-BAP-routingID and select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel. The old BAP configuration should be kept until receiving the updated UL mapping configuration via F1AP message from donor CU. 
Summary of companies’ views in R2-2005585:
There are 6 companies who prefer option 3, and 3 companies who prefer option 2 and 1 company who prefers option 1.

After the discussion, rapporteur further clarified some problems for Option-3, especially:

· Default configurations may need to be used even if the IAB node itself may not migrate but its parents/grand-parents have migrated to another donor-DU. In this case, the next hop selected based on Routing configuration is still available. As the source IP address of the IAB node may change, the IAB node needs to initiate SCTP connection again with its donor-CU, but based on its BAP configuration, the BAP destination of these initial non-F1 or F1-C messages will be set to its old donor-DU in BAP layer and thus these messages cannot reach the donor-CU.
[QC] The issue raised is relevant, but the description is not correct. 

· The IAB-node does not have to initiate a new SCTP connection when it receives an IP address replacement. It can add the new IP address as an alternative end point to the existing SCTP connection, switch the primary SCTP path and remove the old IP address. 

· Before switching the SCTP path, the IAB-node needs to establish a new IPsec connection for the new IP address it received in the RRC Reconfiguration. It needs to use the new IP address for this IKE handshake and the new default UL mapping, it received in the same RRC Reconfiguration as this new IP address.

· The new default UL mapping contains a BAP routing ID whose BAP address is that of the (new) IAB-donor-DU, which anchors the new IP address. In this manner, source IP address and UL mapping are consistent.
Therefore, rapporteur suggested to only first agree on the second part of Option 3 first.
Proposal 1: The old BAP configuration in F1AP should be kept but not used and default configuration is applied until receiving the updated BAP configuration via F1AP message from the donor CU, upon e.g. IAB node migration. How to capture the procedure in specs is FFS.

Question 1: is Proposal 1 in line with your understanding, or acceptable to you?

Note that we may not need to capture anything as agreements. It doesn’t matter whether you think Proposal 1 has already been implied elsewhere, e.g. in RAN3 TP. Proposal 1, if agreeable, is only to be used as the baseline to further discuss the text proposal. 

	Companies
	Answer (Yes/No)
	Comments

	ZTE
	Agree
	

	CATT
	Agree
	

	QC
	Let’s clarify
	It is not that the old F1AP-configured UL mappings SHOULD NOT be used anymore but that they CANNOT be used anymore since the BAP-address they contain does not match the BAP-address that was enclosed in the configuration of the new IP address. 

	Samsung
	Yes
	

	Ericsson
	
	We agree with QCOM clarification.


For this issue, there are a couple of text proposals submitted in this meeting, including one in R2-2005667 (LG) and another in R2-2004801 (ZTE). From rapporteur’s view, either of these two TPs may not be perfect and may not be able to address all cases, and it is better to first collect companies’ understanding.

Question 2: what is your preferred text proposal to apply default BAP configuration?

	Companies
	Comments

	ZTE
	For descendant node, it can detect the change of donor DU via the the updated mapping configuration between IAB node’s IP address and related donor DU’s BAP address. For example, IAB node 1 migrates from parent donor DU1 to parent donor DU2. During this migration procedure, the  child IAB node 2 should be configured with updated default UL mapping configuration and the newly added mapping between IAB node’s IP address and donor DU 2’s BAP address. The previously configured mapping between IAB node’s IP address and donor DU1’s BAP address should be removed at the same time.  For the old Uplink Traffic to Routing ID mapping configuration, the destination BAP address within the BAP routing ID should be still the BAP address of donor DU1 instead of donor DU2. Based on this observation, the child IAB node could determine that the old Uplink Traffic to Routing ID mapping configuration is not usable and default UL mapping configuration should be used instead. Based on the above analysis, it is suggested to use the following text proposal. 
“If there is no entry in the UL BH information Configuration whose destination BAP address within the BAP routing ID corresponds to any one of the mappings between donor DU’s BAP address and IAB node’s IP address, select the BAP address and the BAP path identity as configured by defaultUL-BAP-routingID and select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel. ”

	CATT
	We share the same observation as ZTE for inter-donor DU migration that the IAB node and its descendant nodes will be configured with updated default UL mapping configuration and (maybe) the new IAB node’s IP address.
But we think this issue is not only for the case of inter-donor DU migration, but also for the case of intra-donor-DU migration. For intra-donor-DU migration, the IAB node’s IP address may not be necessarily changed. Thus, we think the proposal text by ZTE has some problems in the case of intra-donor-DU migration, i.e., the condition is incorrect for intra-donor-DU migration.
For both cases of inter-donor DU migration and intra-donor-DU migration, we think the IAB node and its descendant nodes will be always configured with updated default UL mapping configuration. Thus, we suggest to ‎ apply default BAP configuration‎ upon receiving it. The potential proposal text is as follows. The detail wording can be further discussed.
“Upon a defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel configuration is received, the IAB MT selects the BAP address and the BAP path identity as configured by defaultUL-BAP-routingID and select the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel. ”

	QC
	This whole thing is very RAN3-related and a little complex. It further needs to be adjusted to agreements from this RAN3 meeting. I am proposing stage-3 description below. Note: There can be multiple UL mappings for each traffic type and the UL mapping selection needs to be compliant with the packet’s source IP address:
5.2.1.2.1
BAP routing identity selection at IAB-node

At an IAB-node, for a BAP SDU received from upper layers and to be transmitted in upstream direction, the BAP entity performs mapping to a BAP address and BAP path identity based on an UL mapping configuration
, which can be one of:

· An Uplink Traffic Mapping
, which is configured via F1AP to the IAB-node in TS 38.473 [5], or a

· Default UL mapping
, which is configured via RRC to the IAB-node
Each  Uplink Traffic Mapping configuration contains:
· a traffic type specifier, which is indicated by UL UP TNL Information for F1-U packets and Non-UP Traffic Type for non-F1-U packets in TS 38.473 [5] , and

· a BAP routing ID which includes a BAP address and a BAP path identity, indicated by BAP Routing ID IE in BH Information IE 
defined in TS 38.473 [5].
· a list of egress RLC channels
 included in BH Information defined in TS 38.473 [5], where each egress RLC channel is specified by an egress link, indicated by the next-hop BAP address, and an RLC channel ID. 
The default UL mapping holds the BAP routing ID and only one egress link and RLC channel ID.
At the IAB-node, for a BAP SDU received from upper layers and to be transmitted in upstream direction, the BAP entity shall:

-
for the BAP SDU encapsulating an F1-U packet:
-
if available, select an Uplink Traffic Mapping configuration: 
-  whose traffic type specifier matches the destination IP address and TEID of this BAP SDU, and,

-  whose BAP address matches the BAP address configured together with the IP address that is used as the source IP address on this BAP SDU.
-   else, select the default 
UL mapping configuration;
-
for the BAP SDU encapsulating a non-F1-U packet:
-
if available, select an Uplink Traffic Mapping configuration, 
-  whose traffic type specifier matches the traffic type of this BAP SDU, and, 

-  whose BAP address matches the BAP address configured together with the IP address that is used as the source IP address on this BAP SDU.
-  else, select the default UL mapping configuration
-
select the BAP address and the BAP path identity from the BAP routing ID in the UL mapping configuration selected.
NOTE: It is up to implementation to ensure that the UL packet’s source IP address is anchored at the IAB-donor-DU, which the packet passes on its UL route. This implies that the BAP address of the BAP routing ID of the UL mapping configuration selected for an UL packet belongs to the IAB-donor-DU that anchors the packet’s source IP address. 
<routing section or so>
….
5.2.1.4.2
Mapping to BH RLC Channel for BAP SDUs from upper layers at IAB-node
For a BAP SDU received from upper layers at the IAB-node, the BAP entity performs mapping to an egress BH RLC channel based on: 

-
The UL mapping configuration selected for this BAP SDU in 5.2.1.2.1
-     The egress link selected via routing based on the BAP routing ID contained in the UL mapping configuration selected for this BAP SDU.
Select 
the BH RLC Channel from the RLC Channels contained in this UL mapping configuration selected based on the egress link selected via routing.
<finished>

	Samsung
	OK with LG’s TP as a starting point for further discussion. One thing we would like to point out is that the current RRC spec indicates the only use of the default configuration is during bootstrapping. This is no longer the case (now we need to cover the node migration as well) and we need to revise accordingly – this is for us the essential issue here.

	
	


2.2
Determination of source IP address and BAP Routing ID 
According to RAN3 agreements, an IAB node may be configured with several source IP addresses and each of them is associated with a BAP address of donor-DU. 

	RAN3 agreements:

IAB node determines the IP address according to the BAP address of the destination IAB donor DU contained in the UL BH information IE, which is configured by the IAB-donor-CU in the UE CONTEXT SETUP/MODIFICATION REQUEST message.

RAN3 extend the UL BH Information IE to allow CU provide a list of egress BH RLC channels for a given upper layer traffic.


There was an issue discussed during the email discussion about whether BAP Routing ID should be determined by also considering Source IP address, or Source IP address should be determined based on BAP Routing ID. This issue is also raised in R2-2005665.

There are basically two options on the table as summarized based on the email discussion:

· Option 1: Source IP address is determined based on BAP routing ID selected by BAP, and BAP routing ID is determined based on the traffic type specifier as specified by the existing BAP procedure. How to set Source IP address is up to implementation, and no change to BAP.

· Option 2: BAP routing ID is determined based on Source IP address (Proponents need to clarify how Source IP address is determined in this option.). The procedure of BAP routing ID selection needs to be changed. 

Companies are invited to provide your understanding on this issue.
Question 3: which option(s) above is your understanding? 

	Companies
	Option(s)
	Comments

	ZTE
	Option 1
	It is in fact a cross-layer processing. When encapsulating the GTP/UDP/IP header for UL traffic, IAB node should first determine the source IP address  based on the BAP routing ID selected by BAP sub-layer and then fill in the appropriate source IP address in IP header. The selection of BAP routing ID should already consider the UL traffic type and uplink Traffic to Routing ID mapping configuration. When the IP packet is delivered to BAP sub-layer,  BAP entity only needs to determine which BAP routing ID should be added in the BAP subheader. It is not necessary to consider the source IP address any more.  

	CATT
	Option 1
	Agree with ZTE. The IAB node can select the Source IP address based on the BAP routing ID‎ and the mapping between IAB node’s IP address and donor DU 2’s BAP address. The current procedure of BAP routing ID selection‎ does not need to be changed.

	QC
	Both can apply
	This depends on the situation and on implementation. 
Option 2:

An IPsec packet is sent to support a security association which the IAB-node has with a security gateway (e.g. keep alive). In this case, the source IP address must be the one used when the security association was established (otherwise, the SeGW will drop the packet). In this case, the UL mapping is selected based on the source IP address.
Option 1:

The F1 layer wants to send an F1-C packet via a IP-multi-homed SCTP connection to the CU-CP. It can select any of the source addresses supported by the SCTP connection. At this point, it may take a closer look at the radio-link conditions (in case it is dual connected), select the UL mapping accordingly, and then the source IP address.

	Samsung
	Option 1
	Incidentally, this RAN3 agreements may impact RRC signalling design for IP address allocation; either a BAP address is signalled for each allocated IP address, or a BAP address is associated with a set of IP address. This needs to be clarified further (possibly in the IP address handling discussion).


	Ericsson
	Both can apply but
	We agree with QCOM that both options can apply and the IAB node can decide. However, if it is about IPsec keepalive then IAB node cannot decide and the IAB node must use a certain BAP Routing ID. So, it is totally up to the implementation.


3. Conclusion

TBD

�This can be either F1AP configured or RRC configured default mapping.


�This is a RAN2 name since RAN3 does not have a common IE or expression for all traffic types. 


 


�It would be nice if we had a separate IE for this in RRC, which we could refer to here.


�The final 38473 name will probably be BH Information since it is used for UL mapping and DL mapping


�This is crucial for 5.2.1.4.2


�Note: We assume here that the BAP address in the default UL mapping configuration is consistent with the source IP address. This is an implementation issue and we need to make a note that this needs to be considered by the implementation.


�This is actually very simple. You may want to do some rewording, but this is all we need in this section. 





