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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

	Huawei
	Agree
	We will use the same IE for the default BAP config. The one in the target parent will over write the one in source parent.

	QC
	Agree
	

	Nokia
	Agree
	Release is not required as there is only a single default routing ID and a single default RLC channel in CellGroupConfig IE, so the previous one will be automatically erased. 

However, what is more important in this issue is to clarify in BAP specifications when the default configuration is used as currently it will not be utilized as lng as BH Routing configuration and Uplink mapping configuration provided by F1AP is present in the IAB node.

	Ericsson
	Agree
	

	ZTE
	Agree
	

	KDDI
	Agree
	

	vivo
	Agree
	

	Samsung 
	agree
	

	Lenovo
	Agree
	

	CATT
	Agree
	

	Futurewei
	Depends
	This seems to be tied to the conclusion of Q2. If the conclusion of Q2 is that only one default UL BAP configurations need to be supported, then this proposal would work. Otherwise, it does not seem to work.


Summary for Question 1:
Most of the companies (10/11) agree with the potential proposal 1. Upon receiving the new default routing ID and default BH RLC channel configuration, the new one automatically over-write the old one. 
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.
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 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

	Huawei
	Agree
	Just to clarify, this is for the DC case even without any migration. If that is the case, it would be good to support this, assuming the spec impact is not huge.

But, we need to clarify that the selection between those two default routing ID is BAP implementation, rather than based on the source IP address. BAP selects the BAP address to be added and then selects the source IP address corresponding to the donor-DU of the selected BAP address.

	QC
	Disagree
	No need for two default configurations. If the IAB-node has one default-configuration it can bring up F1AP and then F1AP can configure other UL mappings on any other path. It is completely irrelevant if the default configuration uses SCG or MCG link.

On this issue:

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.
This is correct. The BAP address in the default configuration’s BAP routing ID must point to IAB-donor-DU, from which the IAB-node has an IP address. This also applies to F1AP-configured UL mappings. Note that the IAB-node knows this mapping since the IAB-donor-DU’s BAP address is explicitly included in the RRC IP address configuration.


	Nokia
	Disagree
	One default configuration is sufficient and it is OK to use the default configuration on a single link directly after IAB node migration for all traffic. The IP address should be chosen by the IAB node according to the default BAP routing ID. Afterwards, F1AP can be used to configure additional routing and mapping configurations.

	Ericsson
	Disagree
	

	ZTE
	Disagree
	

	KDDI
	Disagree
	We share the view with QC

	vivo
	Disagree
	We wonder the motivation of configuring two default configurations. 

Only under the circumstance of being declared RLF will the second path be used for transmissions. According to the agreement achieved at RAN2#109b-e, if no default BH RLC CH is configured, the IAB-node chooses any BH RLC CH.
If the regular mapping to BH RLC Channel in the backup egress link is NOT configured by donor CU, IAB node: uses any BH RLC channel on the backup egress link for re-routed packets by implementation. 

Therefore we think the default configuration on the primary path is enough to handle the issue brought up by the paper.

	Samsung 
	agree
	Assuming that IAB node is dual connected to two different donor DUs. We first keep in mind that default UL is hard fixed to use MCG. Then considering two cases: 

1. SCG link migration case: doesn’t’ make any problem. During the time of HO command reception and the reception of new BAP configuration, old BAP configuration cannot be used (so redundancy link cannot be used too, this could be the counter for Vivo’s comment), then only default UL can be used during this time, and there is no problem to use this since this has no impact to the SCG migration. 

2. MCG link migration case: bit different with SCG migration case. During the time of HO command reception and reception of new BAP configuration (after successful HO complete), old BAP cannot be used, and only default UL can be used. But default UL is not realized yet, i.e., only after successful HO complete, default UL can be used via this new parent. 

So the conclusion is that using single default UL configuration we cannot use UL for some duration on MCG migration case. I am not sure this is negligible since we introduced default UL for the duration of bootstrapping. The solution could be using SCG link as default UL on MCG migration case. 

	Lenovo
	Disagree
	One default UL mapping configuration is sufficient.

	CATT
	Disagree
	One seems sufficient. 

	Futurewei
	Agree
	Our understanding is similar to the view expressed by Samsung.

After a link migration event the old BAP configuration can no longer be used, and only the default UL configuration is valid for the migrated link, until the BAP configuration has been updated.

Since specific BH RLC channels are mapped to one link or the other, if there is only one default UL configuration corresponding to the non-migrating link, then BH RLC channels mapped to the migrating link would be remapped to the migrating link until BAP reconfiguration by F1AP. If the two paths are anchored at different donor-DUs, then some packets could be dropped at the donor-DU due to IP filtering during this period (e.g. if F1-C or OAM traffic is mapped to the migrating link, then packets could be dropped during this period)

If this is acceptable to the majority of companies, then we can agree with a single default UL configuration.

It is not at all clear to us how the address mapping would be defined in the spec. If I understand the suggestion from Huawei above, BAP first selects the BAP Routing ID (which may be taken from the default UL BAP configuration), then finds an IP address corresponding to the selected BAP Address (the correspondence having been configured by RRC). This is technically feasible, and would certainly prevent IP address conflicts at the donor DU. However, it seems to imply that BAP configures/writes the IP address of the BAP SDU, which is a bit strange.


Summary for Question 2:
A majority of companies (8/11) think it is not necessary to support two different default UL BAP configurations for dual-connected IAB node. Three companies think that two default UL BAP configurations (for MCG and SCG respectively) are beneficial. They think that the default UL BAP configuration on SCG could be used by IAB node upon IAB node receiving the HO command for MCG link migration until it receives the updated BAP configuration on target MCG path. Here all the UL traffic (including F1-C, F1-U and non F1) previously configured to use source MCG path can use this default UL BAP configuration on SCG. 

As we know, the IAB node may detect the egress link is not available on the source MCG path, then select the backup path via SCG and use any egress BH RLC channel on the backup path for packet re-routing. On the other hand, as agreed in RAN3#107 meeting, inter-donor DU re-routing is not supported. Suppose the the parent IAB nodes of MCG and SCG connect to different donor DUs, IAB node may suspend the UL transmission toward source MCG path until it completes the MCG link migration. It is not a good choice to use the default BAP configuration on SCG to carry all the UL traffic previously configured to use source MCG path. 

[SAM] referring Q1, and its related Proposal 1 in ([AT110-e][042][IAB] BAP), i.e., “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.” Which is also majority view, old BAP configuration is not (or cannot be ) used until receiving new BAP configuration. In my understanding, backup path configuration is also old BAP configuration (yellow highlighted part), therefore it cannot be used until new BAP configuration is received. If you want to use backup path in this case, then P1 of BAP discussion should be changed accordingly. Regarding rapporteur’s comment “It is not a good choice to use the default BAP configuration on SCG to carry all the UL traffic previously configured to use source MCG path.”, legacy behavior is already using MCG path for accommodating UL traffic previously configured to use SCG path on SCG migration case. What is the difference ?  We think 1)specify in BAP that SCG link can be used for default UL on MCG migration, or 2) default UL configuration over MCG is configured on integration, and one over SCG can separately be configured on SCG addition.1) seems to need routing id and bh-RLC channel mapping per each link additionally, we think 2) seems simple. 

[Rapporteur] During RAN2#109 and 109bis emeeting, we had discussed which BH RLC channel should be used on the backup path for re-routed packet if no matching egress BH RLC channel could be found on backup path. Two options were on the table: 1) use a default BH RLC channel on the backup egress link for re-routed packets; 2) use any BH RLC channel on the backup egress link for re-routed packets. For Option 1, many companies think that it uses one default BH RLC channel to support the UL traffic of various QoS, which may bring up more problem. Finally, RAN2 agreed to adopt option 2.  

With regard to the IAB migration scenario, if we allow the usage of default BAP configuration on SCG to carry all the UL traffic previously configured to use source MCG path, it means that there is only one default BH RLC channel on SCG and one default BH RLC channel would be used to support the UL traffic of various QoS previously delivered over source MCG path. It seems contradict with our previous discussion during RAN2#109 and 109bis emeeting. Based on this analysis, maybe some companies will now tend to think it is simpler to use any BAP routing ID and BH RLC channel on SCG path instead of the default one for the UL traffic previously configured to use source MCG path. 
Considering this is the last RAN2 meeting for Rel-16 IAB, it is suggested to follow the majority view to only support one default UL BAP configuration for dual-connected IAB node. 

Proposal 2: Only one default UL BAP routing ID and one default BH RLC channel is configured for dual-connected IAB node. 
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: IAB node’s IP address for F1-C traffic change
Option 3-4: Other scenarios (If this option is selected, please give detailed scenario description)

Option 3-5: None of the above
	Companies
	Option(s)
	Comments

	Huawei
	Option 3-1/2/3
	The other scenario is the IP address changing, in case its parent IAB node performs migration/re-establishment/resume at a new donor-DU. The F1-C message has to use a new source IP address/new BAP address, since the target donor-DU has changed.

	Nokia
	3-3
	Usage of default path is required whenever the IP address related to F1-C traffic is modified in the IAB-MT. Options 3-1 and 3-2 and node migration are usual cases where this can happen (but does not have to). We then think we should not link usage of default path to RRC events, but rather based on whether the IAB node’s IP address for F1-C has changed.

Please note that even though RAN3 LS mentioned only F1-C traffic, we should also consider what happens to F1-U traffic if the related IP address is modified. If we keep the F1AP mapping configuration, then we have to either suspend F1-U traffic transmission or use default routing and mapping configuration until F1AP configuration is updated.

	Ericsson
	Option 3-1
	The question already assumes/includes migration scenario. Also, some companies want to revert the agreement on IAB-MT Inactive mode. So, Option 3-1 is only scenario left that we should considered. 

	ZTE
	Option 3-1/2/3
	Agree with Huawei and Nokia that the fundamental reason for the default UL mapping (re)configuration is the IAB node’s IP address for F1-C traffic change. The IAB node’s IP address for F1-C traffic change may happen in scenarios such as bootstrapping, re-establishment, resume, upstream IAB node’s migration, etc.

	KDDI
	3-1 and 3-3
	3-2 RRC resume can be postponed to the next release.

	Vivo
	Option 3-3
	What matters here is whether the old BAP configuration still fits the new scenario, for instance, that the IAB-node has migrated to a new parent node or the IAB-node stays beneath the same parent node after performing re-establishment procedures. We think it is more reasonable to assign a new default BAP configuration based on the modifications of the IAB-node’s IP address(es).

	Samsung 
	3-1 and 3-3
	RRC resume can be postponed to the next release.

	Lenovo
	Option3-1/2/3
	Agree with HW and ZTE.

	CATT
	Option 3-1/2/3
	

	Futurewei
	3/3
	If IAB node’s IP address changes, then it is likely (but not mandatory) that the default UL BAP configuration should. RRC re-establishment and RRC resume are certainly cases where a new IP address might be assigned to the IAB node. However, this will not always be the case.


Summary for Question 3:
Option 3-1: 7
Option 3-2: 4
Option 3-3: 9
A majority of companies (9/10) think that the default UL BAP configuration should be configured or reconfigured when IAB node’s IP address for F1-C traffic change. To be specific, IAB node’s IP address change for F1-C traffic may happen when IAB node or its upstream IAB nodes migrate/re-establish/resume at a new donor DU. Option 3-1 and Option 3-2 are essentially be included by Option 3-3. 

Proposal 3: Default UL BAP routing ID and default BH RLC channel is (re)configured when IAB node’s IP address for F1-C traffic change. 

[SAM] Although RAN3 LS mentioned intra-CU migration with IAB node IP address change, how about the case of intra-CU migration without IP address change? In this case, it seems that the UL mapping of all F1-C/non-F1 traffic in the source path cannot be used since the parent node of the IAB node has been changed. 

So, if we want to use a general sentence to cover all possible cases, the default configuration is used whenever there is no valid UL mapping for F1-C/non-F1 traffic, which is configured via F1AP. 

How about the following sentence ?:

“Whenever the IAB node has not received the UL mapping configuration for F1-C/non-F1 traffic from IAB donor CU via F1AP after accessing a new parent node”

[Rapporteur] Proposal 3 only mentions when the default UL BAP routing ID and BH RLC channel is configured. The fundamental issue is still if more than one default UL mapping configurations are allowed. If two default UL mapping configurations are allowed, more scenarios for default UL mapping configuration should be considered. But apparently, majority companies prefer the one default UL mapping configuration
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

	Huawei
	Option 4-1
	At least the RRCReconfiguration should always be able to configure the default BAP config. We also fine to add the whole bap-config in RRCResume in addition.

	QC
	Option 4-1
	Regarding RRC Resume: This should be discussed in context of RRC INACTIVE.

	Nokia
	4-1
	It is sufficient to use RRCReconfiguration which will most likely be sent anyway after successful connection re-establishment or resumption.

	Ericsson
	Option 4-1
	

	ZTE
	Option 4-1
	

	KDDI
	Option 4-1
	

	vivo
	Option 4-1
	

	Samsung 
	Option 4-1
	There is no problem for using RRCReconfiguration msg on those new scearios.

	Lenovo
	Option 4-1
	

	CATT
	4-1 and 4-2
	Why can’t it be part of RRCResume? If going back from inactive, why do you always use another RRC message after RRCResume.

	Futurewei
	4-1
	RRC Reconfiguration is necessary

RRC Resume would be an optimization, but does not seem to really be critical


Summary for Question 4:
All the companies think that RRCReconfiguration message should be used for the default BAP routing ID and default BH RLC channel configuration. One company suggests to use RRCResume message. Since RAN2 has agreed that no effort should be spent to standardize extensions to RRC Inactive for IAB, it is suggested to only consider RRCReconfiguration message for the default BAP routing ID and default BH RLC channel configuration.  

Proposal 4: Default UL BAP routing ID and default BH RLC channel is only (re)configured via RRCReconfiguration message. 
 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

	Huawei
	Slightly prefer Option 5-3
	“Only indicate whether LTE path is allowed”
For now, we are not sure about the use case to use LTE only for F1-C. LTE is supposed to be the backup for NR.

	QC
	Option 5-1, 5-2
	NOTE: Option 5-3 is not compliant with RAN3 agreement that the IAB-donor indicates that LTE only should be used. This assumption in [12], that NR path is always available, it therefore incorrect.

	Nokia
	5-2
	5-3 is against RAN3 agreements, so should not be considered. When it comes to a choice between 5-1 and 5-2, both options support the same configuration ranges and this is mainly an encoding issue. However, 5-2 has several advantages:

Slightly less overhead 

It does not require to implement the parameter in case the network does not support F1AP over LTE 
ollocate anyway as the default is always NR path

	Ericsson
	Option 5-3
	Agree with Huawei comments.

	ZTE
	Option 5-1
	It is suggested to keep align with RAN3’s agreement.

	KDDI
	Option 5-1, 5-2
	We share the view with QC.

	Vivo
	Option 5-1
	Both option 5-1 and 5-2 seem fine to us, but we prefer to align with RAN3’s agreement.

	Samsung 
	Option 5-1, 5-2
	Had better stick to the RAN3 decision.

	Lenovo
	Option5-3
	The motivation of adding LTE leg is to improve the reliability in the RAN2 discussion. Therefore, we don’t need to indicate LTE only or not. 

	CATT
	No strong view
	What is the issue with only have 5-3? 

	Futurewei
	5-3
	No strong view about this. However, 5-3 seems to be sufficient. 


Summary for Question 5:

Option 5-1: 4
Option 5-2: 4
Option 5-3: 4
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. It means that LTE only, NR only, both LTE and NR could be configured for F1-C transfer. For the three options on the table, both option 5-1 and 5-2 keep aligned with RAN3’s agreement. Option 5-1 and 5-2 are only different on whether implicit or explicit indication for NR only shall be used. From this perspective, 6 companies support option 5-1 and or option 5-2. On the other hand, 4 companies support option 5-3, which disallows the configuration of LTE only path. Considering that RAN3 has agreed to support the configuration of LTE only, NR only, both LTE and NR leg, it is suggested that RAN2 keep align with RAN3 and design the RRC signalling correspondingly.
Proposal 5: RAN2 to confirm RAN3’s agreement that IAB-MT could be configured with LTE leg only, NR leg only, or both LTE and NR leg for F1-C transfer. 
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

	Huawei
	Option 6-1
	

	QC
	Option 6-1
	We have a problem with option 6-2. The iab-F1AP-TransferOverSRB-r16 is used for transport of F1-C (i.e. IKE, SCTP chunks, F1-Cpackets). It is not supposed to carry RRC configuration information. 

	Nokia
	6-1
	6-2 would also work, but it would require slight modifications to LTE specification which are avoided with 6-1.

	Ericsson
	Option 6-2
	

	ZTE
	Option 6-1
	

	KDDI
	Option 6-2
	

	vivo
	Option 6-2
	Both options are acceptable to us, but since the filed iab-F1AP-TransferOverSRB-r16 already exists in 36331, we prefer to use it for configuration.

	Samsung 
	Option 6-1
	Share the same view with QC.

	Lenovo
	Option 6-1
	Option 6-1 is simple.

	CATT
	
	No strong view

	Futurewei
	6-1
	


Summary for Question 6:

Option 6-1: 7
Option 6-2: 3
For the RRC signalling design, 7 companies support Option 6-1, 3 companies support Option 6-2 and one company has no strong view. It should be noted that the iab-F1AP-TransferOverSRB-r16 already exists in 36.331. If we adopt Option 6-1, it is necessary to remove the iab-F1AP-TransferOverSRB-r16 from the field description of nr-SecondaryCellGroupConfig in 36.331. Based on the majority view, it is suggested to adopt option 6-1.
Proposal 6: Include F1-C transfer path field in the CellGroupConfig IE in NR RRCReconfiguration message.
 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

	Huawei
	No strong view
	The essential part has been captured in RRC. No strong view on this even further clarification.

	QC
	No
	We assume that by default, all UE functionality also applies to MT unless explicitly specified otherwise.

	Nokia
	No
	There is nothing that prevents that based on the current running RRC CR.

	ZTE
	No strong view
	We’d like to follow the majority view. If majority companies think current 38.331 spec is clear enough without further clarification, we are fine with that. 

	Vivo
	No
	

	Samsung 
	No strong view
	

	Lenovo
	No
	If necessary, a lot of features IAB support should be clarified in specification.

	CATT
	No strong view
	

	Futurewei
	No
	


Summary for Question 7:

5 companies think it is not necessary to further clarify that all Rel-15 UE common search space types are applicable to IAB-MT in TS 38.331 and 4 companies have no strong view. Based on this observation, it is suggested all Rel-15 UE common search space types applies to IAB-MT unless explicitly specified otherwise. It is not necessary to further clarify it in TS 38.331. 
Proposal 7: All Rel-15 UE common search space types apply to IAB-MT unless explicitly specified otherwise. No further clarification is needed in TS 38.331. 
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

	Huawei
	Option 8-1
	

	Nokia
	8-1, if anything
	As indicated above, we do not think we need to add such clarification as we have a general statement that all procedures can be applied to IAB-MT. We would have to add such clarifications for a lot of fields / Ies is we decide to do that.

	ZTE
	Option 8-1
	

	
	
	

	
	
	


 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, during the email discussion, one company raises comments that IAB-MT should not support RRC_INACTIVE mode. They think the benefits of RRC_INACTIVE state of IAB node is negligible compared with the potential technical issues it brings up, for example, how to handle the paging and topology adaptation, the impact of SCTP/Ipsec keepalive mechanism, etc.  

Before we discuss how to support RRC_INACTIVE mode, rapporteur propose to first confirm if we stick to the previous RAN2 agreements, or revert previous RAN2 agreements and not to support RRC_INACTIVE mode for IAB-MT any more. 
Question 9: Should we revert the previous RAN2 agreements that “IAB-MTs will optionally support INACTIVE mode”? If yes, please give justification. 
	Companies
	Yes/No
	Comments

	Huawei
	Slightly prefer not to revert agreement.
	Our reply to the so-called issues:

The paging issue can just work as NW initiate the paging to an inactive UE. The cell reselection/initiation of resume should also work same as inactive UE. Topology adaptation procedure should just need some stage2 efforts (e.g. we can just reuse the topology adaptation procedure in RLF for DU part and reuse the RRC resume procedure for MT part).

	QC
	Yes. We should NOT support RRC INACTIVE in Rel-16.
	We propose to NOT support RRC INACTIVE for IAB in Rel 16 for the reasons below. This should be explicitly captured in stage-2 and in RRC.

Reasons: There are several issues when IAB-MT goes RRC INACTIVE, which have not been addressed and we won’t be able to resolve them in this last meeting, e.g.:

IAB-donor-DU receives DL IP packet for transmission to IAB-MT (e.g. from security gateway or non-F1), which has become RRC INACTIVE. How does it initiate paging for the IAB-MT?

IAB-DU receives DL BAP packet from collocated RRC-CONNECTED MT for transmission to IAB-MT which has become RRC INACTIVE. How does it initiate paging for the IAB-MT?

INACTIVE IAB-MT meets cell reselection conditions. Should it reselect? Should it resume to perform topology adaptation instead?

The RRC INACTIVE IAB-MT receiving UL packet wants to resume connection at a different cell. Which topology adaptation procedure does it use? RAN3 hasn’t defined any for this purpose?

The benefits of RRC INACTIVE are virtually not existent due to SCTP and Ipsec keep alives. While Ericsson proposes in RAN3 to suppress SCTP keepalives during RRC INACTIVE, this won’t be possible for Ipsec, in particular, when the SeGW is not 
ollocated with the CU.  



	Ericsson
	Neutral
	

	Nokia
	Neutral
	We agree that RRC INACTIVE mode is not useful for IAB and it is very unlikely it will be used. On the other hand we think we do not have to forbid the network from supporting any feature if it wants to. The network implementation would have to understand the implications and have a way of dealing with them based on implementation. We should not spend more time on discussing any IAB related changes for RRC INACTIVE.

	ZTE
	Slightly prefer not to revert the previous agreements
	For an IAB node, it servers many child IAB nodes/UE. It is a rare case that it has no data packet to forward and enter RRC_INACTIVE state. Since majority companies have agreed that IAB-MTs will optionally support INACTIVE mode during last meeting, it is suggested to keep it as it is. The further optimization/problems can be discussed in Rel-17.

	KDDI
	Yes. We should NOT support RRC INACTIVE in Rel-16.
	Considering the remaining time for Rel-16, it’s better to postpone it to the next release.

	vivo
	Neutral
	Share the same understanding with Nokia.

	Samsung 
	Neutral 
	Agree with Nokia’s view.

	Lenovo
	Slightly prefer not to revert 
	It can be left for network implementation to configure it or not.

	CATT
	We prefer not to change the agreement
	The problems mentioned are largely up to implementation. similar as we discussed for idle or RLF case. It is not necessary to work out every detail for this optional support. 

	Futurewei
	
	Already addressed in online session


Summary for Question 9:

As agreed during the RAN2#110-e online discussion, RAN2 think no effort should be spent to standardize extensions to RRC Inactive for IAB. If RRC Inactive is supported by an IAM MT, the operation (beyond what is currently specified) is completely up to implementation. So rapporteur suggests to stop the RRC INACTIVE relevant discussion here. 
Suppose we stick to the previous RAN2 agreements, 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 “suspension 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 10: Should the BAP entity of IAB node be released on transition to RRC_INACTIVE mode? 
	Companies
	Yes/No
	Comments

	Huawei
	Not release
	Similar to UE, the entity (e.g. PDCP) are just suspended rather than released. 

	QC
	Not release
	Release of BAP layer has the following consequences:

All F1-Cs of downstream nodes are released since BAP is released. 

All downstream IAB-DUs are released since they have lost their F1-C association.

All downstream IAB-MTs will declare RLF since their parent IAB-DUs are gone.

In other words, you dissolve the entire subtree!

	Nokia
	No
	The BAP related RRC configuration can be kept and IAB node may continue to use it after the connection is resumed. If reconfiguration is needed, the gNB will take care of this.

	Ericsson
	No
	

	ZTE
	No
	

	vivo
	No
	

	Samsung 
	NO
	

	Lenovo
	No
	Stick to the UE behavior with inactive mode.

	CATT
	No
	

	Futurewei
	From RAN2 perspective No
	However, it is not clear what RAN3 might conclude regarding F1. If F1 has to be released, then does it make sense to keep BAP configuration?


If the answer to Question 10 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 11: 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 11-1: BAP-address should be stored as part of IAB-MT inactive context

Option 11-2: BAP operation at IAB-MT needs to be suspended

Option 11-3: DU operation at IAB-DU needs to be suspended

Option 11-4: Others (If this option is selected, please give detailed description) 

	Companies
	Option(s)
	Comments

	Huawei
	Option 1/2
	Option 1: Storing the BAP address as UE context can be benefits when the IAB-MT resume at the same parent node, which is a usual case. After resume, the previous BAP-address can be directly use.

Option 2: 

Please note suspend L2 operation is legacy UE behaviors during RRC inactive and re-establishment procedure, e.g. ” 2>
suspend all RBs, except SRB0;”

Upon initiate the RRC resume procedure and before the new F1 configuration to BAP is received, BAP may add incorrect/out-of-date BAP routing ID in its header for the F1-U data to be transmitted, after RRC resume at new parent node. So, we need to suspend the BAP operation (.e.g. adding BAP header) until BAP is reconfigured by F1. 

This issue is also, or even more, critical during RRC re-establishment procedure. Those F1-U data from upper layer will be added the incorrect BAP routing ID based on the previous F1 configuration.

More details are explained in our TP in R2-2005527.

No strong view on option 3, which seems a R3 issue.

	QC
	Option 11-1
	BAP must remain fully operational during RRC INACTIVE. All other options have the same implications as in out comment under Q10: They will dissolve the entire IAB subtree!

	Nokia
	
	We do think we have to consider any of these options. 11-1 is already the current behaviour as per RRC specifications:


“store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured except for the ones within ReconfigurationWithSync and servingCellConfigCommonSIB;” We do not have to discuss every parameter one by one. 

11-2 and 11-3 can be up to IAB node implementation and there is nothing that has to be specified. It should be noted that RRC INACTIVE state is not really useful for IAB-MT and we should not try to optimize anything for this case.

	ZTE
	Option 11-1/2
	

	vivo
	Option 11-1/2
	

	Samsung 
	Option 11-1
	11-1 has enough benefit as in normal UE’s. BTW, 11-2 is also needs to be discussed with RAN3 too. Since MT’s operation is clear to suspend the L2 but this means IAB DU also has the suspension, and this could be related to the whole picture of RAN3’s DU controlling and operation.

	CATT
	1./2
	DU part can be left to implementation. 

	Futurewei
	1
	However, Option 11-1 may already be implied by current spec, as indicated by Nokia.

Not sure what 11-2 actually means. I think we already agreed online not to do further optimization for Inactive.

11-3 is a RAN 3 issue to decide.


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, the previous proposal 1 and proposal 4 could be merged to one proposal. Now the following proposals are given:
Proposal 1: Only one default UL BAP routing ID and one default BH RLC channel is configured for dual-connected IAB node. 
Proposal 2: Default UL BAP routing ID and default BH RLC channel is (re)configured when IAB node’s IP address for F1-C traffic change. 
Proposal 3: Default UL BAP routing ID and default BH RLC channel is only (re)configured via RRCReconfiguration message. No explicit RRC signalling is supported for the release of the default UL BAP routing ID and default BH RLC channel configuration.

Proposal 4: All Rel-15 UE common search space types apply to IAB-MT unless explicitly specified otherwise. No further clarification is needed in TS 38.331. 
Proposal 5: RAN2 to confirm RAN3’s agreement that IAB-MT could be configured with LTE leg only, NR leg only, or both LTE and NR leg for F1-C transfer. 
Proposal 6: Include F1-C transfer path field in the CellGroupConfig IE in NR RRCReconfiguration message.
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