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1 Introduction

This document presents the summary of email discussion/approval [101-e-NR-IAB-UEFeatures-02] during RAN1 #101-e. According to the Chairman’s Notes:

	[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


The following was discussed and agreed during RAN1 #101-e within the scope of [101-e-NR-IAB-UEFeatures-02].
2 Summary of email discussion/approval [101-e-NR-IAB-UEFeatures-02]
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.


In the following table, companies are invited to provide their views on 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 above. 
	Company
	Comments/Questions/Suggestions

	ZTE, Sanechips
	In general, we do not see these IAB-MT-specific features have to be mandatory. At least on backhaul link of out-of-band relay, where there is no conflict between access link and backhaul link, the Rel-15 UE functionalities could be sufficient to support the backhaul link communication with IAB-MT treated as “UE”. 
In addition, the features such as 20-2, 20-3 and 20-6 are motivated by need of TDM operation between child link and parent link. According to RAN1 #98bis agreement:

Agreements:

The donor CU and the parent node can be made aware of the multiplexing capability between MT and DU (TDM required, TDM not required) of an IAB node to for any {MT CC, DU cell} pair. 

“TDM not required” is a capability for which the “TDM required” functionalities can be dropped. That is to say, 20-2, 20-3 and 20-6 do not need to be supported at least for “TDM not required”. 

For 20-7 (case-1 timing), we would like to highlight following facts (also mentioned in R1-2003545):

· 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 not as good as GNSS-based DL-Tx timing setting.   

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

· A quite portion of case-1 timing mechanism is not based on specified behavior, such as how to convert one-way propagation delay to setting of DL-Tx timing and how to support case-1 timing with multiple parent nodes. In multi-parent case, the setting of DL-Tx timing to fulfill case-1 timing target may rely on both OTA timing information from one parent and non-OTA timing information (GNSS) from another parent. Therefore it is hard to define “mandatory feature/behavior” for 20-7.   
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.
In summary, we propose to remove “[Devices supporting IAB backhaul must report this FG as supported]” for all 20-x features.

	Ericsson
	We propose 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.

In principle, all feature groups 20-2, 20-3, 20-6 and 20-7 can be optional as basic IAB backhaul connectivity can be established without them or their functionality can be achieved by alternative means.
· 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, but not needed features. The features 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. The property of FG 20-2 is rather enhancing operation and not enabling, and can, in addition, even be substituted (e.g. CSI-RS measurements).
· 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.
· 20-7 is complementary to a GNSS based synchronization approach. Since there is no real network interaction on this feature group (support of FG 20-7 does not automatically guarantee the DU uses the signaled information at all), and therefore we prefer that FG 20-7 is optional with capability signaling. 
We agree that multi-hop is part of the WI and should be supported. However, 20-2 and 20-3, which concern detecting additional nodes during basic and IAB operation and additional RACH extensions, respectively, are not required to establish a multi-hop network. These features would be useful to establish a sibling connection or parent node redundancy implying a more complex network topology to address RLF or load balancing issues.

	AT&T
	20-2 and 20-3 should keep the note: Devices supporting IAB backhaul must report this FG as supported
· While it is true that these features are not needed for establishing a single-hop backhaul link connection, a requirement of the IAB WI is to support multi-hop topologies. In addition, reusing the same SSB/RACH resources for access and backhaul links may be very challenging assuming that only basic TDM operation is supported by IAB nodes in Rel-16. As a result, the ability to configure orthogonal resources for access and backhaul measurements is essential for efficient operation of an IAB network.

20-6 and 20-7 can remove the note: Devices supporting IAB backhaul must report this FG as supported
· However for 20-7, given that meeting the RAN4 TDD timing requirement is essential for IAB and non-IAB networks (including for regulatory compliance), we would like to capture that if an IAB-MT indicates that Case 1 OTA timing alignment is not supported, it can be assumed by the network that some timing mechanism is supported by the IAB node to meet the RAN4 requirements (e.g. GNSS).



	Intel
	We agree with ZTE and Ericsson to remove ‘[For device supports IAB backhaul, it must report this FG is supported]’ for all 20-x features, since all IAB-MT-specific features can be optional. 

	Huawei
	We propose to ‘[For device supports IAB backhaul, it must report this FG is supported]’ for FG 20-2/20-3/20-6/20-7 due to the following reasons
· 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.

	NTT DOCOMO
	We support to keep “For device supports IAB backhaul, it must report this FG is supported” for FG 20-2/20-3.

· FG 20-2 : The feature is essential for the discovery and measurement, so that without the feature, IAB may not have chance to discover and measure SSB once DU is activated.
· FG 20-3 : It is not guaranteed that the same RACH resource for the access UE can be used for the IAB-node MT, since the resource may also be used for DU.

	Nokia, NSB
	We agree with Intel and others to remove ‘[For device supports IAB backhaul, it must report this FG is supported]’ for all 20-x features, since those features are not essential for connection establishment of IAB-MT nodes.

	Samsung
	We are fine to remove [ ] for the feature 20-2, 20-3, 20-6, 20-7 as similar reasons commented by other companies.

	LG
	We support to keep FG 20-2 and 20-7 as mandatory feature, while 20-3 and 20-6 can be optional. It is notable that Rel-16 specification should cover general IAB node and the link established by IAB node is a backhaul link, not an access link. Therefore flexibility of deployment and reliability of link should be guaranteed.
· 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. However, it can be left to be optional due to the fact that majority companies propose it to be. In case of that, as stated by AT&T, we would like to capture that when an IAB-MT does not support Case 1 OTA timing alignment, the timing mechanism supported by itself should be reported to meet the requirement.


3 Conclusion

After further discussion by email on the RAN1 email reflector the email discussion/approval was closed with the following agreement:
Agreements:

· The square bracket (including the text) is agreed to be removed for FG20-6/20-7
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