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Introduction
This paper handles the following email discussion:

[AT110e][045][IAB] Particular issues I Misc (ZTE) 

Scope: Address open issues related to F1-C/F1AP transport and configuration including R2-2004338, address also R2-2004353 (if any impact at all), and address other non-IP or UAC issues not fully covered in [044], e.g. Support for RRC_Inactive


Intended outcome: Report with functional Agreements (potentially also TPs). 


Deadline: June 5, 0700 UTC

Discussion 
According to the scope of this email discussion, the following issues shall be discussed: 1) default UL mapping configuration for F1-C; 2) F1-C/F1AP transport in EN-DC mode; 3) RAN2 impact of RAN1 resource multiplexing agreements; 4) support of RRC_Inactive mode. 
 Default UL mapping configuration for F1-C
According to the LS R2-2004338 [1] sent from RAN3, if IAB node’s IP addresses are changed for the intra-CU migration scenario, SCTP connection and IPSec connection need to be re-established. RAN3 agreed that 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. 

During the email discussion of [Post109bis-e][920][IAB] RRC 2, the potential RAN2 impact of the RAN3 LS was discussed and a tentative proposal was given in R2-2004607 [2], i.e. the field descriptions for defaultUL-BAP-routingID and defaultUL-BH-RLC-channel need to be updated so that they can also be used to configure UL mapping for F1-C during IAB migration.

Oher potential RAN2 impacts of default UL mapping configuration for F1-C are discussed in [3] [4] [5] [6] [7]. In [3], it is proposed that signaling for default-UL-mapping replacement is to be supported in HO command and no explicit RRC signalling is to be supported for the release of expired (default) UL mappings during IAB-MT handover. To be specific, for the IAB node migration scenario, the default UL mapping on the target path configured by donor CU could be included in RRCReconfiguration message and delivered to the source parent IAB-node as part of the UE Context Modification request message. Source parent IAB-node forward this RRCReconfiguration message to migrating IAB-node. Then the migrating IAB-MT synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target parent IAB-node. 

As we can see, the RRCReconfiguration message could be reused to configure the default UL mapping during IAB node migration. With regard to the previously configured default UL mapping on the source path, it can be implicitly released since the source path is no longer available. Based on the above analysis, rapporteur proposes followings for RAN2 to discuss. 
Potential Proposal 1: RRCReconfiguration message is used to configure the default UL BAP routing ID and default BH RLC channel on target path during IAB node migration. No explicit RRC signalling is supported for the release of the default UL BAP routing ID and default BH RLC channel configuration on source path. 
Question 1: Do you agree the above potential proposal 1? Or any other comments?

	Companies
	Agree or not?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In [4], it is proposed to support two different default UL BAP configurations for dual-connected IAB node, mapping to different donor-DUs. The reason given in [4] is if the there is only one default UL BAP configuration, the UL packets might be routed to the wrong donor DU and ultimately be discarded due to the source IP filtering on the wireline intra-donor F1 network. 
As agreed in RAN2#109bis-e meeting, a clarification is made in the field description of the default BH RLC channel IE in BAP configuration, indicating that, for the case that IAB-MT is in DC mode: If the IAB-MT is operating in (NG)EN-DC, the default BH RLC channel is referring to an RLC channel on the SCG; Otherwise, it is referring to an RLC channel on the MCG. It means that the default UL mapping only applies to either SCG (for EN-DC scenario) or MCG (other MR-DC scenario), not both. When configuring the default UL mapping for IAB-node, the destination BAP address contained in the default BAP routing ID should be aligned with at least one of the mappings between configured IP address and the BAP address of the donor-DU that anchors that IP address. Then IAB node could select the appropriate source IP address for the UL packet to be delivered via the default BAP routing path and default BH RLC channel. In this way, the packet discard due to source IP filtering could be avoided.

Nevertheless, rapporteur proposes to first discuss the necessity of introducing two different default UL BAP configurations mapping to different donor DUs for IAB node.
Question 2: Do you agree that two different default UL BAP configurations mapping to different donor DUs should be supported? 
	Companies
	Agree or not?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In addition to the IAB-node bootstrapping and migration, the usage of default UL mapping for F1-C in other scenarios are proposed in [5], [6], [7]. For example, when the IAB-node detects radio link failure, the IAB-node may initiate the RRC re-establishment procedure. Suppose new parent IAB-node is selected for RRC re-establishment, the UL mapping rule configured before RRC re-establishment needs to be updated. As discussed in previous email discussion, new IP address(es) may be allocated to the IAB-node after the RRC re-establishment procedure. Correspondingly, the donor CU needs to configure a default UL BAP routing ID and a default BH RLC channel to the IAB-node in order to transmit F1-C traffic for the new path after the RRC re-establishment procedure. 

On the other hand, if an inactive IAB-node resumes to RRC connected mode, it may connect to a new parent IAB-node which is different from the one before it becomes RRC inactive. If new path is used and the previously established F1 interface is not usable after the RRC connection resume, the IAB-node should also be configured with a default UL mapping configuration in order to transmit F1-C traffic on the new path.

Companies are encouraged to provide view and comments on the other scenarios for the configuration of default UL mapping. 
Question 3: In addition to the IAB-node bootstrapping and migration, which scenario(s) should also be considered for the configuration of default UL BAP routing ID and default BH RLC channel?

Option 3-1: RRC re-establishment
Option 3-2: RRC resume
Option 3-3: Other scenarios (If this option is selected, please give detailed scenario description)

Option 3-4: None of the above
	Companies
	Option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Suppose the configuration of default UL BAP routing ID and default BH RLC channel is deemed necessary for RRC re-establishment and or RRC resume scenario, a follow-up question is which RRC message should be used for the configuration. It is suggested in [7] that RRCReconfiguration message is used to configure the default UL mapping after the RRC connection re-establishment/resume. However, in [6], it is suggested to use RRCResume message to include the default UL mapping configuration during the RRC resume procedure. Companies are encouraged to provide comments on the RRC messages used for the configuration of default UL mapping. 
Question 4: Suppose the the configuration of default UL BAP routing ID and default BH RLC channel is deemed necessary for RRC re-establishment and or RRC resume scenario, which RRC message(s) should be used for the configuration?

Option 4-1: RRCReconfiguration
Option 4-2: RRCResume
Option 4-3: Others (If this option is selected, please indicate which message)

	Companies
	Option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 F1-C transport in EN-DC

During RAN3#107bis-e meeting, the F1-C over LTE/X2 path was discussed and the following agreements were reached. 

	The F1-C IP packet over the LTE leg includes the SCTP/IP header.

When an LTE leg is configured, it can be used for F1-C. It is out of RAN3 scope to design how to perform the configuration.

It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C. 

When both LTE leg and NR leg are configured, it is up to node implementation to select a leg for F1-C transfer. 

The existing security requirements for F1-C apply to F1-C over LTE leg as well. The F1-C over LTE leg reuses the existing security mechanisms for F1-C interface. 

Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg.

FFS on whether same SA/NSA IP address allocation procedures for the IP address assignment for F1-C over LTE leg

No impact to X2 interface on setting up LTE leg for F1-C.


As we can see, RAN3 has agreed that it is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C. When both LTE leg and NR leg are configured, it is up to node implementation to select a leg for F1-C transfer. In addition, no impact to X2 interface on setting up LTE leg for F1-C.  

With regard to the detailed path configuration for F1-C, there are different point of views in RAN2. In [8], [9] and [10], it is suggested that IAB-donor send explicit LTE only, NR only, or both LTE and NR path indication to the IAB-node via NR RRC message. In [11], it is suggested that the LTE only or both LTE and NR path for F1-C are explicitly indicated via RRC signalling while the NR only path is implicitly indicated via the absence of path indication field. In [12], it is suggested to only indicate whether LTE path is enabled/supported for transferring of F1-AP. It assumes that NR path is always available for the transfer of F1-C traffic. When IAB-node receive the LTE path enabled/supported indication, it means both LTE and NR path are available.  

Based on the above analysis, companies are invited to select the F1-C transfer path configuration options for IAB node in EN-DC mode.    
Question 5: For IAB-node in EN-DC mode, which option should be supported for the F1-C transfer path configuration?
Option 5-1: Explicit indication for LTE only, NR only, both LTE and NR path
Option 5-2: Explicit indication for LTE only, both LTE and NR path; implicit indication for NR only 
Option 5-3: Only indicate whether LTE path is enabled/supported 
Option 5-4: Others (If this option is selected, please give detailed description)
	Companies
	Option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Most companies think that path configuration should be included in NR RRCReconfiguration message. In [9] and [11], it is suggested to include the path configuration for F1-C transfer in the CellGroupConfig IE. CellGroupConfig IE from NR RRCReconfiguration message can be contained in nr-SecondaryCellGroupConfig IE from LTE RRC. This way, it will be possible to configure the path for F1-C transfer at the stage of SCG addition. In addition, SRB3 could also be used by donor-CU to deliver the RRCReconfiguration message including the path configuration to IAB-MT. On the other hand, it is suggested in [10] to use the iab-F1AP-TransferOverSRB-r16 mentioned in the field description of nr-SecondaryCellGroupConfig in latest TS 36.331. Actually, there is no corresponding ASN.1 code and description for the iab-F1AP-TransferOverSRB-r16 field in latest TS 38.331. It is suggested in [10] to define the iab-F1AP-TransferOverSRB-r16 field to include the path configuration and include the iab-F1AP-TransferOverSRB-r16 field in RRCReconfiguration message in TS 38.331.
Based on the above analysis, companies are invited to select the RRC signalling design option for F1-C transfer path configuration.    
Question 6: Which option should be supported for the F1-C transfer path configuration IE design? 
Option 6-1: Include path configuration for F1-C transfer field in the CellGroupConfig IE in NR RRCReconfiguration message

Option 6-2: Use iab-F1AP-TransferOverSRB-r16 field mentioned in TS36.331 to indicate the path configuration for F1-C transfer and include the iab-F1AP-TransferOverSRB-r16 in NR RRCReconfiguration message
Option 6-3: Others (If this option is selected, please given detailed description)
	Companies
	Option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 RAN2 impact of RAN1 resource multiplexing agreements
According to the LS R2-2004353 from RAN1 [13], RAN1 has discussed mechanisms for resource multiplexing among backhaul and access links and made some agreements as below. 
	Agreement: Confirm that from a RAN1 perspective all Rel-15 UE common search space types are also applicable to Rel-16 IAB nodes. Signaling details are left to RAN2.

Agreement: Confirm DCI Format 2_0 and DCI Format 2_5 can be monitored by an IAB-MT in at least a common search space. The same number of aggregation levels and candidates can be separately configured for both DCI Format 2_0 and DCI Format 2_5.

Agreement: DCI Format 2_0 is not monitored by an IAB-MT in a UE(MT)-specific search space. DCI Format 2_5 can be additionally monitored by an IAB-MT in a UE(MT)-specific search space. Signaling details (e.g. whether the configuration is in the existing UE-specific search space configuration or a new MT-specific search space configuration) is left up to RAN2.

Agreement:  maxAI-DCI-PayloadSize = maxSFI-DCI-PayloadSize = 128.


Based on the latest IAB running CR to TS 38.331[14], it has been captured that DCI Format 2_5 can be monitored by an IAB-MT in a common search space and a UE specific search space. Meanwhile, the same number of aggregation levels and candidates can be separately configured for both DCI Format 2_0 and DCI Format 2_5. DCI Format 2_0 is not in a UE(MT)-specific search space. It should be noted that it is not yet clarified in TS 38.331 that all Rel-15 UE common search space types are applicable to Rel-16 IAB nodes. So rapporteur propose to first discuss in RAN2 if it is necessary to clarify that all Rel-15 UE common search space types are also applicable to IAB-MT in TS 38.331. 

Question 7: Is it necessary to clarify that all Rel-15 UE common search space types are applicable to IAB-MT in TS 38.331? 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer to Question 7 is yes, it is necessary to consider the potential options for the clarification in TS 38.331. Companies are encouraged to provide views and comments to the following question.
Question 8: If the answer to Question 7 is yes, which option should be supported for the clarification in TS38.331? 
Option 8-1: It is specified that all Rel-15 UE common search space types are also applicable to IAB-MT in the description for SearchSpace IE as illustrated below.  

	–
SearchSpace
The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent. All Rel-15 UE common search space types are also applicable to IAB-MT. 


Option 8-2: Add the clarification in the field description of each Rel-15 UE common search space type, such as dci-Format0-0-AndFormat1-0, dci-Format2-0, dci-Format2-1, dci-Format2-2, dci-Format2-3. With dci-Format0-0-AndFormat1-0 as an example:
	dci-Format0-0-AndFormat1-0
If configured, the UE/IAB-MT monitors the DCI formats 0_0 and 1_0 according to TS 38.213 [13], clause 10.1.


Option 8-3: Others (If this option is selected, please given detailed description)

	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 Support of RRC_INACTIVE mode
During RAN2#109bis-e meeting, it was agreed that IAB-MTs will optionally support INACTIVE mode. It means that the IAB-MT can transit to RRC_INACTIVE mode like a normal UE upon receiving an RRCRelease with suspend configuration. However, it is still FFS if there is a need for the BAP entity to be released/suspended on transition to RRC_INACTIVE mode. 

According to [6], it is suggested that the BAP entity and related configuration should be kept during the RRC_INACTIVE mode. In [16], it is suggested that the BAP operation at INACTIVE IAB-MT should be suspended. It means that the routing, BH RLC channel mapping as well as the BAP header processing should be suspended. On the other hand, it is proposed in [15] that the BAP-address should be stored as part of IAB-MT inactive context upon entering RRC_INACTIVE node. In addition, it is observed in [15] that BAP entity has no state variables to be specially treated upon going RRC_INACTIVE. So it is not clear if the “suspension of BAP entity” needs to be specified. Furthermore, it is proposed in [15] to discuss if DU operations towards child nodes/UEs can be continued in RRC_INACTIVE state and then conclude if “suspention of BAP” needs to be specified. 

Based on the above analysis, rapporteur proposes to first discuss whether the BAP entity of IAB node should be released or not on transition to RRC_INACTIVE mode. 
Question 9: Should the BAP entity of IAB node be released on transition to RRC_INACTIVE mode? 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer to Question 9 is no, it is necessary to further discuss the how to deal with the BAP configuration and potential behaviors of INACTIVE IAB-node. Companies are encouraged to provide views and comments to the following question. 

Question 10: Suppose the BAP entity of IAB node is not released on transition to INACTIVE mode, which option(s) should be considered for INACTIVE IAB node? 

Option 10-1: BAP-address should be stored as part of IAB-MT inactive context
Option 10-2: BAP operation at IAB-MT needs to be suspended

Option 10-3: DU operation at IAB-DU needs to be suspended

Option 10-4: Others (If this option is selected, please give detailed description) 
	Companies
	Option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In [16], it is observed that the SCTP protocol employs a heartbeat mechanism, where the endpoints check each other availability by sending heartbeat message(s) and responding heartbeat ACK message(s). If the default heartbeat operation continues to operate after the IAB-MT going to INACTIVE mode, IAB-DU needs to frequently re-enter CONNECTED mode and send the heartbeat message. So it is proposed in [16] that RAN2 send an LS to RAN3 asking for the necessary action required to avoid unnecessary transition of an IAB-MT to CONNECTED mode due to the default SCTP connection fault management mechanism. As far as we know, RAN3 has already planned an email discussion (CB: # 8_IAB_MT_INACTIVE in RAN3#108e) to discuss the suspension of SCTP fault management mechanism when IAB-MT is in the RRC_INACTIVE mode. Based on this observation, it is suggested to wait for RAN3’s progress on this issue. 
Conclusion and proposals

Based on the above summary, following proposals are given. 
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