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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· May 18th – 22nd: preparation phase (not for Rel-17 SIs)

· May 18th – 19th: FLs to prepare summary

· May 20th – 22nd: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for Rel-16 WIs with a total number of email thread budget (instead of per sub-agenda budget as for other WIs, as detailed in the next two slides)

· In the email approval phase, multiple email threads may be used (& announced accordingly)

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please. 


All Sections except Section 3 were exclusively prepared by the moderator of the agenda item. Specifically, Section 2 is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #101-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #101-e with recommendations captured in Section 4.
2 Summary on UE features for IAB
The following table represents the version of the NR UE feature list for IAB agreed by RAN1 during RAN1 #100bis-e [1].
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	
	20-2
	Inter-IAB-node discovery and measurements: SSB reception configuration 
	Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
	 
	Yes
	N/A
	Separate configuration of SMTC windows for Inter-IAB node discovery and measurement is not possible
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	
	20-3
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support RACH configuration for IAB-MT separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	 
	Yes
	N/A
	Separate configuration of RACH transmissions for access UEs and IAB nodes is not possible
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	
	20-5a
	UL-Flexible-DL slot formats
	Support semi-static configuration/indication of UL-Flexible-DL slot formats for IAB-MT resources
	5-1a
	Yes
	N/A
	Only Rel-15 slot formats can be configured for backhaul links
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling

	
	20-5b
	UL-Flexible-DL slot formats
	Support dynamic indication of UL-Flexible-DL slot formats for IAB-MT resources
	3-6
	Yes
	N/A
	Dynamic indication of UL-Flexible-DL slot formats for IAB-MT resources is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling

	
	20-6
	Dynamic indication of soft resource availability
	Support monitoring DCI Format 2_5 scrambled by AI-RNTI for indication of soft resource availability to an IAB node 
	 
	Yes
	N/A
	Explicit indication of soft resource availability is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	
	20-7
	Case 1 OTA timing alignment
	Support T_delta reception. 
	 
	Yes
	N/A
	Case-1 OTA timing alignment is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	
	20-8
	Guard symbols
	1) Support DesiredGuardSymbols reporting
2) Support ProvidedGuardSymbols reception
	
	Yes
	N/A
	Guard symbols reporting and reception is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.


The following table is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item.
	Company
	Summary

	ZTE, Sanechips [2]
	ZTE believes all IAB-MT FGs should not be mandatory and proposes to remove ‘[For device supports IAB backhaul, it must report this FG is supported]’ for IAB-MT features 20-2, 20-3, 20-6, 20-7. They provide the following analysis:
FG 20-2: Inter-IAB-node discovery and measurements: SSB reception configuration

· RAN1 #96 and #96b agreed that the SSBs for IAB inter-node discovery and measurements are defined with a framework using the characteristics of the Rel-15 SMTC framework with some enhancements, including up to 4 configured SMTC windows and up to 4 configured STC per cell per carrier, where zero STC is allowed. This means the Rel-15 SMTC framework can be also used to support inter-IAB SSB discovery and measurement.  

· As a conclusion of the SI, CSI-RS based measurement mechanisms in Rel-15 could be reused for Inter-IAB-node discovery and measurements for IAB. 
FG 20-3: Extension of RACH occasions and periodicities for backhaul RACH resources

· According to RAN1 #97 agreements, if the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel-15 RACH configuration for IAB node initial access.
FG 20-6: Dynamic indication of soft resource availability

· Two types of soft resource availability indication, explicit indication and implicit indication, are supported. IAB node could determine the soft resource availability without explicit signaling from parent node.

FG 20-7: Case 1 OTA timing alignment
· GNSS could be used for Case 1 timing alignment

· OTA-based case-1 timing would have timing error increasing as IAB hopping number gets larger, which makes OTA-based case-1 timing performance even worse than GNSS-based DL-Tx timing setting

· Strictly speaking, what RAN1 spec specifies for OTA-based case-1 timing is one-way propagation delay estimation; it is not exactly the setting of DL-Tx timing. 

· A big portion of the case-1 timing mechanism is not based on specified behavior, according to the following RAN1 #98bis agreement

Agreed note: 

· Note: it is understood that for T_delta, TA/2, and (TA/2+T_delta), they may be either current time interval or filtered over the latest two or more time intervals, up to implementation. If the filtering is applied, the resulting performance is intended to be improved (it doesn’t necessarily mean that there will be the corresponding RAN4 requirements, up to RAN4)  no RAN1 spec impact

Agreements:
An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source. 

· It is up to implementation how an IAB node determines its DL-Tx timing from multiple tentative DL-Tx timing, each of which is derived based on one synchronization source. 

ZTE argues that although IAB MT is designed to reuse Rel-15 UE mechanisms as much as possible, this does not mean that all the Rel-15 mandatory UE features should remain mandatory for IAB MT. ZTE prefers to make all UE features that RAN1 cannot reach a consensus on optional. They can be supported if required by operators. ZTE provides the following analysis? 
· FGs 0-1, 0-3, 0-4, 2-1, 2-12, 6-1, 7-1 are related to basic operation and can be confirmed as mandatory for IAB

· For wide-area IAB, DFT-S-OFDM waveform in FG 0-2 is not necessary since backhaul link coverage is not an issue for fixed wide-area IAB deployments
· Each of FGs 1-1, 2-32, 2-50, 2-52, 3-1 and 5-1 include multiple components. It is fairly reasonable to make a component optional if it is not required to support basic IAB operation. E.g., FG1-1, for component 1, to mandate only one format is enough; the component 2 that is related to beam operation and mobility could be optional for a fixed wide-area IAB; for component 3, SI information could be acquired via dedicated signaling and therefore it is not necessarily mandatory to use the broadcast.

· No requirement on FG 1-3 in RAN4 and other alternatives can also work for RLM

· Wide-area IAB nodes are designed to be fixed and network controlled, and low/no mobility is assumed for IAB MTs, so the mandatory Rel-15 UE features related to high mobility (e.g., beam management features) can be optional for IAB MT at least for wide-area IAB node, i.e., FGs related to beam operation 2-2, 2-21, 2-22, 2-25 (as defined in TR38.822). For the same reason FG 3-4 could be optional as well.

· FG 1-10 is not a basic operation that is needed for IAB. Similarly, FG 5-6 could be optional
· It is true that an IAB node should support at least one of FG 2-5 or FG 2-6, but it is difficult and unreasonable to predetermine which one should be mandatory and which one is optional. So it is better to keep both FGs as optional and to leave the decision up to implementation. For similar reasons, FGs 2-16, 2-16a, FGs 4-1, 4-3, 4-4, FGs 4-10, 4-11 and all the components of 8-3 could be also optional.
Consequently, ZTE proposes to confirm the WA with the following updates:
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes

· 0-1, 0-3, 0-4, 1-1 (only one preamble format in component 1), 2-1, 2-12, 2-32 (components1-4), 2-50 (component 1), 2-52 (component 1), 3-1, 5-1 (components 1-4, 6, 9, 10, 12), 6-1, 7-1

	Intel Corporation [3]
	Intel proposes that IAB-MTs support the following Rel-15 layer-1 mandatory UE features (as defined in TR38.322) at least for wide-area IAB nodes (with i-th component denoted as “ci”): 

· 0-1, 0-3, 0-4, 1-1(c1/c3), 2-1, one of [2-5/2-6], 2-12, one of [2-16/2-16a], 2-32(c1-c4), 2-50(c1), 2-52(c1), 3-1, 4-1(c1/c2/c3/c4/c5/c6/c8/c10), one of [4-3/4-4], 5-1(c1/c2/c3/c4/c6/c9/c10/c12), 6-1, 7-1, 8-3.

	Samsung [4]
	In Samsung’s view, it was a common understanding or basic assumption in RAN1 during the Rel-16 IAB WID that IAB MT would follow Rel-15 UE procedures without any changes to the Rel-15 RAN1 specifications unless RAN1 agree to have IAB-MT specific procedures. Samsung sees some RAN1 specification impact if some of mandatory Rel-15 UE features are changed to be optional for IAB MT operation. For example, PDSCH beam switching in FG 2-2 is a mandatory feature for FR2 to report a minimum duration for a threshold timeDurationForQCL. If it is not reported in FR2, it may imply either no PDSCH beam switching is necessary as in FR1 or a specific default timeDurationforQCL value for PDSCH beam switching needs to be specified in TS38.214. Thus, additional RAN1 discussion about the IAB MT operation for PDSCH beam switching in FR2 may be inevitable in Samsung’s view and RAN1 specification impacts may ensue depending on the outcome of the discussion.

Samsung believes the basic principle in discussing optional features for IAB MT operations should be that the discussion should not affect the existing UE capability signaling structure (i.e. no separate capability signaling is introduced solely for this purpose). Samsung proposes RAN1 should only discuss mandatory features with capability signaling because if a mandatory without capability signaling feature is turned to be optional, then a new/separate capability signaling would be required.

Samsung continues that RAN4 discussed different IAB MT classes categorized into wide area IAB and other types which are FFS. Samsung argues that IAB MT classification in RAN4 may impact RAN1 discussion on mandatory Rel-15 UE features for IAB MT operations and hence proposes that UE features for IAB MT operations should be determined regardless of IAB MT types/classes.

	LG Electronics [5]
	LGE suggests the following:
· FG 20-2: Efficient IAB operation is promising only with flexibility on neighbouring cell search which is realized by various configuration of SMTCs since SSB from neighbouring cells are confined within the configured window and the cell size and/or shape of IAB node varies. Since DU and MT are operated in a TDMed manner in Rel-16, without FG 20-2, IAB node MT may not efficiently receive SSB from (neighbour) parent IAB node(s) when the IAB node DU transmits SSB to child node or access UE. Thus, supporting up to 4 SMTCs for IAB node is desirable to be a mandatory feature.

· FG 20-3: Considering uniqueness of backhaul link and fixed deployment, less RACH resources may be needed for IAB node compared to access UE. In this sense, extension of RACH occasions and periodicities for backhaul RACH resources may be useful, but IAB-MT can also rely on the existing Rel-15 RACH configurations for access UE. Thus, this FG can be optional.

· FG 20-6: The H/S/NA attributes for the IAB-node DU resource configuration are semi-statically indicated per-resource type. In case of not supporting FG 20-6, it is still possible that the IAB-node DU can transmit or receive on soft resource in implicit manner. The efficiency of resource indication can be degraded with semi-static resource configuration only, but semi-static resource configuration can still work. So FG 20-6 can be optional.

· FG 20-7: DL Tx timing alignment may be guaranteed by GNSS. However, if the IAB node is not equipped with GNSS without mandated 20-7, DL Tx timing alignment cannot be maintained and it will directly give impact on reliability of backhaul link. Thus, it is preferable to have 20-7 as mandatory feature.

LGE has the following views on specific feature groups:
· FG 0-2 (DFT-S-OFDM waveform for UL): This feature group should be mandatory for IAB-MT since this feature can be necessary from the initial access stage of IAB node to the network while it is unclear whether CP-OFDM only operation is enough to support maximum coverage for IAB node deployment scenarios.

· FG 1-10 (Support of SCell without SS/PBCH block): In Rel-15, this feature group is already mandatory ‘under the condition that’ the UE supports intra-band CA. Therefore, it should be clarified first if there is special reason that IAB-MT should support intra-band CA operation only for the case where all the aggregated carriers are configured with SS/PBCH block.

· FG 2-21 (periodic beam report) & FG 2-22 (aperiodic beam report): Multi-beam operation is an essential feature for NR and it is not desirable to make these FGs optional for IAB-MT. If it is necessary to reduce mandatory FGs for IAB-MT, at least aperiodic beam report (FG 2-22) should be kept mandatory since aperiodic report is more suitable than periodic report for IAB backhaul since typical IAB node can be assumed stationary and aperiodic report can save the backhaul resource.

· Per component discussion: LGE prefers avoiding per-component decision because such an approach would make the discussion complex while benefits from that approach are not expected to be significant 

LGE proposes that:
· FG 0-2 and FG 2-22 should be kept mandatory for IAB-MT

· Clarify the reason that FG 1-10 is suggested as optional for IAB-node MT

· Avoid per-component optional/mandatory decision for a Rel-15 mandatory FG

	Huawei, HiSilicon [6]
	Huawei observes that the existing UE capabilities captured in TS 38.306 and TR 38.822 are designed for mobile terminals such as smartphones whereas for IAB most deployments are operator controlled (cf. wide-area IAB-nodes as defined in RAN4 where an IAB node is essentially a network node). Huawei notes that typically network node features are not specified since they mainly rely on negotiations between operators and vendors. Regardless, Huawei believes there are some features that are rather basic such as waveform and random access for connection setup which may not be part of the negotiation. 

Previously, Huawei argues, it was assumed that an IAB-MT can reuse some legacy procedure and signaling defined for Rel-15 UE. However, some of features which are mandatory for legacy UEs may not be useful for IAB-MTs. Implementing and testing this kind of mandatory features on IAB would require a lot of efforts for vendors and it would delay the commercialization of IAB. Therefore, Huawei thinks it will be beneficial if a minimum set of mandatory features is defined for IAB-MT which also has the least specification impact. To this end, Huawei proposes that at least for wide-area IAB-nodes IAB-MTs support the following Rel-15 layer-1 mandatory UE features (as defined in TR38.822):
· Without capability 

· 0-1, 0-3, 0-4, 1-1 (components 1/3), 2-1, 2-12, 2-32 (components 1/2/3/4), 2-50, 2-52, 3-1, 4-1 (components 1/2/3/4/5/6/8/10), 5-1 (components 1/2/3/4/5/6/9/10/12), 6-1, 7-1, 8-3 (components 1/2/3/4/5/6/7/8)

· With capability signaling which shall be set to '1'

· 4-10

For the remaining Rel-15 layer-1 UE features that are that are mandatory without capability signaling or mandatory with capability signaling which shall be set to '1', Huawei thinks they are either not applicable or can be optional for IAB-MT. In addition, Huawei observes, there are some Rel-15 UE features that are mandatory with capability signaling. In general they are related to performance enhancement and thus can be optional for IAB-MT in Huawei’s view. In particular, Huawei provides their views on feature 1-10, 2-2, 2-21, 2-22 and 2-25 blow:
· FG 1-10 relates to operation with SCells without SS/PBCH block and is mandatory for intra-band CA. Since DL NR-NR CA capability 6-5 is optional FG 1-10 can be optional for IAB-MT as well.

· FG 2-2 relates to PDSCH beam switching wherein the UE reports a time duration (definition follows clause 5.1.5 in TS 38.214) to determine and apply spatial QCL information for corresponding PDSCH reception. Since Rel-16 IAB mainly targets fixed deployments, the spatial QCL information for PDSCH reception does not need to be changed dynamically. As a result, the time duration to determine and apply spatial QCL information for corresponding PDSCH reception is not needed if the PDSCH beam is not changing over time. However, if this feature is requested by the operator, the IAB-MT can report its capability per SCS similar to a UE.

· FGs 2-21/2-22/2-25 relate to beam reporting and can be viewed as performance enhancements since the PDSCH beam does not change dynamically over time for a fixed deployment

Huawei also argues that Rel-15 optional UE features should also be optional for IAB-MT. 

Regarding whether some of the Rel-16 IAB-MT specific features should be optional or mandatory, Huawei’s view is that FGs 20-2/20-3/20-6/20-7 should be optional with capability signaling. Some detailed analysis is provided below by Huasei: 

· FG 20-2: An IAB node does not need to support multiple SMTC for discovery and measurement, .e.g. CSI-RS based measurement can be used.

· FG 20-3: The support of separate RACH configurations from the configuration for access UEs does not need to be mandatory for IAB node since the IAB node MT can still access the network via the RACH configurations for the access UE.

· FG 20-6: Semi-static resource configuration is the baseline for IAB node and the support of the dynamic indication of soft resource availability can be viewed as a performance enhancement.

· FG 20-7: An IAB node DU does not need to rely on Case 1 OTA timing to set its DL Tx timing, e.g. GNSS can be used hence the relevant part for IAB-MT function can also be optional.

	AT&T [7]
	AT&T argues that since an IAB node is a fixed network node in Rel-16, implementation of the IAB-MT function may be simplified compared to a normal access UE, although the IAB-MT inherits the majority of the Rel-15/Rel-16 UE functionality of the Uu link upon which the backhaul link is based. Considering the list of features in the working assumption, AT&T believes the vast majority of these features are considered as ‘basic’ or ‘essential’ to operation of the Uu link and should be considered as mandatory for wide-area IAB-MTs. AT&T thus proposes to confirm the working assumption for the following features:

1. IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes

· Without capability 

· 0-1, 0-3, 0-4, 1-1, 2-1, 2-5, 2-6, 2-12, 2-16, 2-16a, 2-32, 2-50, 2-52, 3-1, 3-4, 4-1, 4-10, 5-1, 6-1, 7-1, 8-3

· With capability signaling 

· 1-3 (signalling which shall be set to ‘1’), 1-10, 2-2, 2-21, 2-22, 2-25  

AT&T thinks the following Rel-15 mandatory features do not have an impact on initial access and are primarily beneficial for a coverage limited scenario which is not expected to be typical of wide-area IAB node deployments, where the backhaul links will typically be LOS-links with high spectral efficiency and can thus be optional at least for IAB-MTs of wide-area IAB-nodes: FGs 0-2, 4-3, 4-4, 5-6
In addition, AT&T proposes that all Rel-15 Layer-1 optional features (as defined in 38.822) remain optional for wide-area and local-area IAB-MTs. However, no update of the specifications are required for these features since the existing capability signaling may be reused for these features.

AT&T mentions the following features under consideration by RAN4 that are of particular interest for RAN1:

Feature group
Component
1-2
64QAM modulation for FR2 PDSCH

1-3
64QAM for PUSCH

1-4
256QAM for PDSCH

1-6

pi/2-BPSK for PUSCH

1-7

pi/2-BPSK for PUCCH format ¾

1-8

Active BWP switching delay

2-1

Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC

AT&T argues that for the modulation-related features, while there is no foreseen impact on initial access or basic backhaul link operation if they are optional for IAB-MTs, high spectral efficiency is important for efficient IAB operation and the parent node should be aware of the modulations supported by the IAB-MT in order to manage the link-adaptation/scheduling of the backhaul link.

For feature 1-8, AT&T thinks given that BWP switching is a component of optional Rel-15 UE features, there is no impact from a Layer-1 perspective if that feature is optional from a RF/RRM perspective as well.

For feature 2-1, AT&T thinks, while in principle the same mandatory CBW values supported by UEs do not need to be supported by the IAB-MT, in order to avoid impact on initial access, the parent node should be aware of the maximum supported CBW of the IAB-MT. Whether this is achieved by capability signaling or other means (e.g. manufacturer declaration) is out of the scope of RAN1 discussions.

AT&T proposes to inform RAN4 that if RF/RRM features 1-2, 1-3, 1-4, 1-6, 1-7, 1-8, and 2-1 are made optional for IAB-MTs, there is no impact from a RAN1 perspective assuming that for features without capability signaling the parent node is made aware of the IAB-MT’s support or lack-of-support of the features.

	Nokia, Nokia Shanghai Bell [8]
	In Nokia’s view there is no need to require FGs 20-2, 20-3, 20-6, and 20-7 to be mandatory for IAB-MTs given the fact that IAB-MTs are network nodes and those FGs do not impact the capability of the IAB-MT to connect with the IAB-DU and exchange capability information. Nokia proposes that FGs 20-2, 20-3, 20-6, and 20-7 are “optional with capability signalling”.

Nokia notes that RAN2 is currently discussing which signalling mechanisms can be used to identify IAB-MT devices and to communicate capabilities if needed, including the possibility of defining the features as optional by declaration. Hence, Nokia thinks RAN1 can continue the work on defining the subset of features that are mandatory for wide-area IAB-MT devices with the assumptions described in the working assumption from above. 

Nokia’s views are as follows:

2. 0-2: Optional without capability signalling

3. 1-1: Okay to be Mandatory.  Only 1 preamble and component 1) is needed

4. 2-5: Optional without capability signalling
5. 2-6: Optional without capability signalling
6. 2-16a: Optional without capability signalling
7. 2-32: Only a subset should be mandatory. Components 1-4 is a reasonable subset.   The remaining should be optional without capability signalling 
8. 2-50: TRS is mandatory.   Not all periodicities and configuration in all bandwidth parts are required.   These remaining configurations will be optional without capability signalling.
9. 2-52: Only 1-port Basic SRS need be mandatory.  These remaining configurations will be optional without capability signalling.
10. 3-1: Only one configured CORESET per BWP per cell is necessary.  These remaining configurations will be optional without capability signalling.
11. 3-4: Optional without capability signalling.  The maximum number of TCI states need not be 64 for a stationary IAB node.
12. 4-1: Optional without capability signalling

13. 4-3: Optional without capability signalling
14. 4-4: Optional without capability signalling
15. 4-10: Optional without capability signalling
16. 5-1: Generally mandatory.  It is okay for components 5, 7, 8, and 11 to be optional
17. 5-6: Optional without capability signalling
18. 8-3: Optional without capability signalling
19. 1-3: Okay to be mandatory with capability signalling which shall be set to '1'

20. FGs 1-10, 2-2, 2-21, 2-22, 2-25: optional with capability signalling

	Ericsson [9]
	Ericsson notes that different terminology has been used for describing the different types of IAB nodes – planned vs. unplanned, macro vs. pico or wide area vs. local area. Regardless of what naming 3GPP will eventually adopt, Ericsson believes the characteristics of the first type is already well-known whereas more remains to be characterized of the second type. 
Ericsson believes one differentiating factor between an operator deployed IAB node and a freely deployed IAB node to be the amount of transmission power that the two types will use, and, as a consequence, the amount of network planning required for the respective nodes. Due to the higher Tx power, in order to avoid interfering with other network nodes, the operator deployed node must be carefully planned and deployed according to Ericsson. If the freely deployed IAB node is not deployed by the operator, the operator cannot assume responsibility of the node interfering with adjacent network nodes in Ericsson’s view and that also limits the acceptable Tx power such a node may use.

Ericsson continues that an operator deployed node can be expected to be deployed with a minimum distance to any surrounding BSs to allow more relaxed RF requirements since it does not need to fulfil extreme conditions like being situated in close proximity to the parent IAB or another NR BS. The freely deployed node, on the other hand, will need to endure more severe radio condition and potentially changing channel conditions according to Ericsson. Because it may be located closer to the parent IAB, it will also be subject to more severe interference from an aggressor node in Ericsson’s view.

According to Ericsson, in an operator deployed network, if an IAB-MT has a mandatory feature, it can happen that according to specification the IAB node vendor has to implement the feature even though an operator does not require or even use it in its own network. It could even lead to the odd situation that an IAB node vendor has to implement a feature on the IAB-MT side but does not support or use the feature on the IAB-DU side. Hence, Ericsson believes an IAB node vendor of operator deployed IAB nodes should only implement what the operator requires and what is supported in the network.

At least in Ericsson’s view, similar to other network equipment, the requirements on the operator deployed IAB node would eventually be specified by the operator including ascertaining that existing network nodes will function together with new nodes and that IAB parent nodes function with IAB child nodes and specification and operator led interoperability tests will also ascertain functionality if different vendors are used. Since features and functionality of operator deployed IAB nodes will be specified by operators, minimal specification should be made through standardization according to Ericsson.
Being part of a wider network deployment, the operator deployed IAB node can be expected to be stationary in Ericsson’s view. Furthermore, Ericsson continues, the planning can be expected to result in a stable link to the IAB parent node, in particular if combined with superior link budget from higher Tx power and potentially superior antenna beamforming. Hence, Ericsson believes many of the UE features related to mobility and measurements do not apply to this type of node, however, a similar assumption may not be made for the freely deployed IAB node at this point in time. Ericsson thus concludes that an operator deployed IAB node will not roam into another operator’s network and there is no risk of unknown operator deployed IAB nodes, whether from one or many vendors, appearing in an operator’s network.

From the above, Ericsson concludes that operator deployed IAB-MTs are not UEs and for that reason are not required to support any of the UE capabilities that are defined in TS 38.306.In summary, Ericsson proposes that operator deployed IAB nodes will have no mandatory UE feature groups for their IAB-MT.

Ericsson continues that even without any specified mandatory features, an operator deployed IAB node will need some functionality on its MT side that is otherwise implemented in UEs in order to meet the basic operation. Ericsson proposes that RAN1 agrees on a subset, among the UE features that are mandatory without capability signaling, or with capability signaling set to 1, that is needed for basic operation of operator deployed IAB nodes.
Ericsson assumes that the basic feature set, i.e., the feature set needed for basic operation, for the operator deployed IAB node is a subset of the basic feature set of the freely deployed IAB node. Considering that RAN4’s work so far has focused on the operator deployed IAB node and thereby not yet fully characterized the freely deployed IAB node, Ericsson proposes that RAN1, at this point, should focus on the basic operation of the former.

For the operator controlled IAB node, Ericsson believes the basic feature set is the feature set allowing connection setup, i.e., for the MT to perform all the steps required for RRC_CONNECT.

Ericsson observes that particular care must be taken for the Rel-15 UE feature that are mandatory without signaling for Rel-15 UE but are not mandatory for wide area IAB-MTs since no signaling presently exists for them. Ericsson proposes that features that are mandatory without signaling for Rel-15 UEs but are optional for Rel-16 wide area IAB nodes are assumed to be known to the operator through manufacturer declaration and to the network through configuration or OAM.

By using the above approach, Ericsson thinks no ASN.1 change is required for wide area IAB nodes since any UE feature that is not required for basic operation can be known through manufacturer declaration.

For features related to waveform, modulation, subcarrier spacings and CP, Ericsson thinks FGs 0-1, 0-3 and 0-4 are needed by operator deployed IAB nodes.
Ericsson believes operator deployed stationary nodes do not need to support mobility, hence mobility is not a capability that should be included in basic IAB operation. Ericsson also notes that RAN4 has purposely not defined RLM and BFD/BFR requirements for MTs targeting operator-controlled macro type deployments. Therefore, Ericsson proposes that for features related to initial access and mobility, one preamble in feature group index 1-1 and component 1 is needed by operator deployed IAB nodes.
For MIMO operation, Ericsson thinks basic PDSCH and PUSCH operation (FGs 2-1 and 2-12) are needed as well as components 1-4 of FG 2-32 and component 1 of FGs 2-50 and 2-52.

Ericsson thinks the other feature groups or remaining components merely present options that can substitute each other and components such as “Support SRS Frequency intra/inter-slot hopping” (2-52, component 3) and the support for all TRS periodicities (when only one can be sufficient; 2-50, component 2) are enhancements not needed for stationary operator deployed IAB nodes. In summary, Ericsson proposes that for features related to MIMO, feature groups 2-1, 2-12 are needed; of feature group 2-32, components 1-4, and of feature group 2-50 and 2-52 only their respective component 1 are needed by operator deployed IAB nodes.
For features related to DL control channel and procedures, Ericsson’s view is that the feature group 3-4 (more than one TCI state configurations per CORESET) is merely an enhancement to a basic IAB operation, i.e., one TCI state configuration is sufficient. Regarding FG 3-1 (basic DL control channel), Ericsson thinks components 1 (although CORESET 0 might be sufficient to reach RRC_CONNECT), 4 and 5 are needed whereas the other components should be optional as only one aggregation level, one search space (component 2) and one unicast DCI scheduling UL per slot is sufficient. Furthermore, it is not necessary to support all monitoring DCI formats 0_0, 1_0, 0_1, 1_1, but only one of X_0 or X_1 according to Ericsson, and it should be left to an operator to decide what (sub-) set of formats is needed in his network, be it for reasons of flexibility, performance or cost.
Of the features belonging to UL control channel and procedures, Ericsson regards feature groups 4-10 as enhancements: both PUCCH format 2 and PUCCH format 3 (feature group 4-3 and 4-4) are not needed and can, in principle, substitute each other. Similarly, frequency hopping is a transmission performance enhancement beyond basic IAB operation according to Ericsson assuming that the channel is rather stationary and reliable. Therefore, both feature group 4-3 and 4-4 should be optional according to Ericsson.

Ericsson argues all components in feature group 4-1 are enhancements that are potentially supported only in some operator networks (like components 7, 8 and 10), and can be substituted by alternative configurations or can substitute each other. Ericsson thinks it should be optional whether and which components to use and therefore to implement in a network.

Ericsson observes that for features related to UL control channel and procedure, one out of feature groups 4-3 and 4-4 can be needed; as well as only one component 1, 2 or 3 out of feature group 4-1 is needed by operator deployed IAB nodes.

Ericsson thinks only some components in feature group 5-1 (Basic scheduling/HARQ operation) are needed for basic operation, namely, components 1-4, 6, 9, 10, and 12 and all other components and feature groups related to Scheduling/HARQ that are mandatory for Rel-15 UEs without signaling or signaling which shall be set to '1' are enhancements. 
Ericsson notes that RAN4 #93 agreed that the introduction of EN-DC is FFS, while intra-band CA may be the focus at the beginning. This implies according to Ericsson that first IAB deployments will not be based on EN-DC but in SA and, therefore, EN-DC features and capabilities cannot be considered essential or basic for IAB networks. Therefore, Ericsson argues only features related to basic BWP operation are needed and CA and SUL related capabilities should be considered beyond IAB basic operation.

Ericsson recognizes that feature group 7-1 is the only option for channel coding and that it is needed.
Ericsson believes a stationary IAB node with operator deployment can only operate based one of open or closed loop power control and the operator should be able to decide which one is not needed. Therefore, features related to UL TCP should be optional in Ericsson’s view.

Ericsson makes the following observations:
· For local area IAB nodes, the reduced Tx power implies network planning may not be required under all circumstances.

· Absent the network planning requirement, the local area IAB node may not need to be deployed by the operator. Hence, the IAB node cannot rely on manufacturer declaration for features and capabilities but will instead need to rely on capability signaling, in which case any Rel-15 mandatory features will either need to remain mandatory or require changes to ASN.1.

· Absent the network planning requirement, typical UE RF requirements will need to be fulfilled for local area IAB nodes. These may of course still differ from ordinary UEs but that would vastly complicate specification work.

· Absent the network planning requirement, the local area IAB node may be mobile, hence mobility and roaming requirements will be needed and may connect to a variety of networks.

Ericsson thinks all Rel. 16 IAB feature groups can be optional as basic IAB backhaul connectivity can be established without them or by alternative means. Specifically:
· FG 20-2 is required to either find alternative parent nodes during the time an MT maintains a parent backhaul link or to perform measurements on its parent backhaul link. We think both are useful features, because they enhance operation, but can be substituted (e.g. CSI-RS measurements) and/or are not strictly required to initially build up any IAB network – an MT can always find a first parent node based on Rel-15 SSB reception.

· FG 20-3 is not required for an MT to principally connect to a parent node, since it can do so just like any Rel-15 UE. FG 20-3 rather provides flexibility for RACH and deployment.

· FG 20-6 is clearly an enhancement allowing a more efficient resource usage of otherwise unused DU configured soft resources. It is not enabling any IAB essential operation. Enhancements should not be mandatory or similar.
· FG 20-7 can be seen as an alternative to GNSS based cell phase sync methods or vice versa. We are therefore not sure whether the overall Case-1 OTA timing alignment mechanism is complementary, i.e., optional, from an GNSS point of view or mandatory from an IAB-node point of view, in which case GNSS is optional. However, the use and application of any T_delta related information, if received by an MT, is under the discretion of the DU function of an IAB node, i.e., a RAN node, and therefore it could be questionable to mandate the FG.


3 Issues for discussion during the preparation phase

Based on the summary in Section 2, the moderator proposes the following three email discussions for RAN1 #101-e:
1. Whether and how to confirm the following working assumption from RAN1 #100bis-e
	Working Assumption: 
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes
· Without capability 
· 0-1, 0-3, 0-4, 1-1 [FFS components], 2-1, [2-5], [2-6], 2-12, [2-16], [2-16a], 2-32 [FFS components], 2-50 [FFS components], 2-52 [FFS components], 3-1 [FFS components], [3-4], [4-1], [4-10], 5-1 [FFS components], 6-1, 7-1, [8-3]
· With capability signaling which shall be set to '1'
· [1-3]  
· FFS whether additional Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) including list below are optional at least for IAB-MTs of wide-area IAB-nodes, remain mandatory, or have a default value
· Without capability 
· [0-2], [4-3], [4-4], [5-6]
· With capability signaling
· [1-10], [2-2], [2-21], [2-22], [2-25]
· Note: This doesn’t mean that the UE features under FFS will not be supported by wide-area IAB-MT at all if RAN1 does not reach a consensus on them


2. How to resolve the squared brackets “[Devices supporting IAB backhaul must report this FG as supported]” in the latest version of the NR UE feature list for IAB in [1]
3. Whether to inform RAN4 that if the RAN4 RF/RRM features 1-2, 1-3, 1-4, 1-6, 1-7, 1-8, and 2-1 are made optional for IAB-MTs, there is no impact from a RAN1 perspective assuming that for features without capability signaling the parent node is made aware of the IAB-MT’s support or lack-of-support of the features (see [7])
Companies are invited to provide their views on the moderator’s proposals in the following table. 
	Company
	Comments/Questions/Suggestions

	AT&T
	We agree with the proposed scope for the email discussions. Specifically for #3, we note that this should be handled in relation to the following LS from RAN4:

 R1-2003275 LS on RAN4 IAB-MT feature list agreement
RAN4, Qualcomm,
since it is also proposed by the RAN1 chair to be handled under AI 7.2.11.3 instead of AI 5.

	Ericsson
	We agree with the proposed scope of the email discussions. In order to be successful in the first discussion, we have the following suggestions for a start of the discussion:
1. Agree on what IAB class this discussion concerns, since it is our impression that companies are discussing different classes resulting in very different requirements regarding, e.g.,

a. Necessary features for basic operation, and

b. How the network discovers IAB MT features (vendor declaration and/or signaling, with or without ASN.1 changes).
2. For the agreed class, clearly define basic operation

Regarding the third discussion, we agree that it can be discussed here although our contribution is found in 7.2.3.5.

	Huawei 
	The three proposals on the scope for discussion are fine to us. 
For issue 1, we support the suggestion from Ericsson that it is important to clarify what the IAB node class is concerned and what basic operation means. In addition, we would like note that RAN2 is currently discussing how to capture these mandatory/optional features into the specification and the capability signaling design. Hence the impact to ANS.1 should not be a showstopper to make some of the features that are mandatory without capability signaling for UE but optional for IAB-MT. 

	ZTE, Sanechips
	We agree with the three discussion topics proposed by FL. 

We share the similar view as from Ericsson and Huawei, regarding to clarifying IAB class in discussion of issue 1. 

	Samsung
	We agree with the proposed scope for the discussion in this meeting. We are also fine to clarify the IAB node class(es) for the issue 1. 

	Intel
	We agree with the proposed scope for email discussion. 

	LG
	We agree with the proposals by FL.

Regarding proposal 1, we also agree that IAB class and capability signaling issues should be clarified first to make conclusion.

	Nokia, NSB
	We are fine with the proposed scope for the email discussions. We also agree with the statements above that it is important clarify the IAB class in scope of proposal 1, and the underlying assumptions on how the network can become aware of FGs supported by IAB MT devices. 


4 Conclusion

After further discussion by email on the RAN1 email reflector, the following email discussions/approvals were agreed:

[101-e-NR-IAB-UEFeatures-01] Email discussion/approval till 5/29 – Ralf (AT&T)
· Whether and how to confirm the working assumption from RAN1 #100bis-e including clarifying the IAB class for the working assumption
[101-e-NR-IAB-UEFeatures-02] Email discussion/approval till 5/29 – Ralf (AT&T)

· How to resolve the squared brackets “[Devices supporting IAB backhaul must report this FG as supported]” in the latest version of the NR UE feature list for IAB in R1-2003073

[101-e-NR-IAB-UEFeatures-03] Email discussion/approval till 5/29 – Ralf (AT&T)

· Whether to inform RAN4 that if the RAN4 RF/RRM features 1-2, 1-3, 1-4, 1-6, 1-7, 1-8, and 2-1 are made optional for IAB-MTs, there is no impact from a RAN1 perspective assuming that for features without capability signaling the parent node is made aware of the IAB-MT’s support or lack-of-support of the features (see R1-2004282)

· Note: This email discussion/approval will also address any potential impact  from R1-2003275 (“LS on RAN4 IAB-MT feature list agreement”) per the conclusions agreed in “RAN1#101-e preparation phase on LSs” by the RAN1 Chairman
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