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1 Introduction

This document presents the summary of email discussion/approval [101-e-NR-IAB-UEFeatures-01] during RAN1 #101-e. According to the Chairman’s Notes:

	[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


The following was discussed and agreed during RAN1 #101-e within the scope of [101-e-NR-IAB-UEFeatures-01].
2 Summary of email discussion/approval [101-e-NR-IAB-UEFeatures-01]
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.


Companies are invited to provide their views on whether and how to confirm the following working assumption from RAN1 #100bis-e in the following table. Please also comment on whether/how to clarify the IAB class for the working assumption.
	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


	Company
	Comments/Questions/Suggestions

	Ericsson
	This discussion and possible resulting agreement should only concern wide area IAB nodes, i.e., nodes that have a planned and operator-controlled deployment, since we don’t see this subset of FGs properly functioning for the local area IAB node and discussing bot simultaneously will only complicate and confuse the discussion. Correspondingly, any discussion about mandatory features without a clear definition of basic operation will likely also be complicated.
We support the above WA. Considering our definition of basic operation, i.e., reaching RRC_CONNECTED, we don’t see a need for any mandatory FGs other than what is in the WA above, excluding the bracketed ones, hence, these should be removed. Regarding the relation between FGs 2-5 and 2-6, on the one hand, and 2-16 and 2-16a, on the other hand, 3GPP does not specify conditionally mandatory FGs, i.e., mandating one out of equal alternatives. Hence, to be consistent with the above argumentation and 3GPP praxis, these FGs should be optional.

In order to further progress, among the mandatory FGs, we can agree to making the following components mandatory:
Feature group

Mandatory components

1-1

1 (at least one preamble)
2-32

1-4

2-50

1

2-52

1

3-1

1, 4, 5

5-1

1-4, 6, 9, 10, 12

In RAN1 #100bis, some concern was expressed regarding the implications on the ASN.1 list if mandatory features without capability signaling are made optional. By using manufacturer declaration, it is possible to maintain the ASN.1 unchanged. As pointed out in the discussions, UE feature signaling is only needed if the IAB node is unknown to the network. That is not the case for wide area, operator deployed IAB nodes after sending RRCSetupComplete and hence, no changes to ASN.1 are needed for that class of IAB nodes. We acknowledge, however, that a different solution is likely needed for local area IAB nodes.
Finally, we would like to point out that a parallel Rel-15 UE features discussion will be held in RAN2. Not foregoing that discussion, we think that it is highly desirable that different RAN WGs adopt the same basic principle when determining mandatory vs optional FGs. Furthermore, remaining topics to be discussed in RAN2 are, whether, in general, mandatory features with capability signaling are optional for IAB-MT and if UE capability signaling will be used at all for Wide Area MTs. Presumably, the latter may only be achieved after the MT being identified as an IAB node, i.e., upon reaching RRC_CONNECTED. Hence, such a definition of basic operation for wide area IAB nodes is likely to be agreeable also in RAN2.
Ericsson basically differentiates between operator deployed nodes and other (not to say freely) deployed nodes. Wide-area IAB node, because of RAN4 deployment requirements, such as minimum distances due to high Tx power, belong to the class of operator deployed nodes. Local-area IAB nodes can be operator deployed as well, in which case we could agree to see these nodes as equivalent to wide-area IAB-nodes in this discussion. Remaining local-area nodes (i.e. which are not operator deployed) can be considered freely deployed. 
To accommodate LG’s wish to advance the different IAB classes in parallel, while still acknowledging that the operator deployed and freely deployed node classes will require very different capability signaling needs, we propose the following:
Proposal: Freely deployed IAB nodes adhere to the normal Rel-15 UE feature list. The UE feature list for operator deployed local-area IAB nodes is FFS.
During the discussions, Ericsson has tried to promote a joint definition of the term basic operation in order to find a common ground for these very detailed and complex discussions. Without such a definition it is easy to fall into circular reasoning like Feature A is essential for functionality A, but it does not consider whether function A is needed for that basic operation. In this context, basic operation should have a clear and technical definition and that is why we do not prefer, e.g., performance related measures to use as basis for basic operation.
Regarding Samsung’s comment that the gNB only considers the scenario where all the mandatory without capability signaling are supported by all UEs, we don’t see that as a problem assuming the following chain of events:
1. An IAB parent is aware of the capabilities of an operator deployed IAB node from manufacturer declaration and/or OAM signaling.
2. Prior to RRC_CONNECTED, the IAB parent does not know that the connecting node is an IAB node and hence, the IAB node needs to be able to reach RRC_CONNECT without the IAB parent makes any assumptions about the connecting node than what it would do for any Rel-15 UE.
3. Upon RRC_CONNECTED, the IAB parent will identify the connecting node as an operator deployed IAB node and hence also be able to match its capabilities from what it already knows about the IAB node according to Step 1.
The background for UEs to support at least all mandatory features and for having UE capability signaling is a very different one from operator deployed nodes in the sense 1) the parent IAB-node cannot rely on manufacturer declaration, and 2) UEs are not deployed in just one network and need to support all networks’ requirements without the possibility of OAM configuration.

	AT&T
	We believe that making a feature mandatory for a wide-area IAB-MT should be based on the criteria that the feature is essential for Initial Access, RRC Connection establishment, Topology Formation (e.g. HO/RLF), or basic backhaul link operation. Given that these requirements may vary for wide-area vs. local-area IAB-MTs based on deployment scenarios, we believe the Working Assumption can be confirmed and applies only to wide-area IAB-MTs.
For the items in brackets we share our views below:

Feature group

Mandatory components

0-2
Not mandatory for wide-area IAB-MTs

1-1

All components support either Initial Access or Topology Formation
1-3

Essential for basic backhaul link operation and topology formation

1-10

Essential for basic backhaul link operation and topology formation

2-2

Essential for basic backhaul link operation at least in FR2 (keep conditioned on FR2 as in 38.822)

2-5
All components are essential for basic backhaul link operation (keep conditioned on scheduling as in 38.822)
2-6

All components are essential for basic backhaul link operation (keep conditioned on scheduling as in 38.822)

2-16
All components are essential for basic backhaul link operation (keep conditioned on scheduling as in 38.822)
2-16a
All components are essential for basic backhaul link operation (keep conditioned on scheduling as in 38.822)
2-21
All components are essential for basic backhaul link operation
2-22

Not mandatory for wide-area IAB-MTs
2-25

Essential for basic backhaul link operation at least in FR2 (candidate set Xi may be different for IAB-MTs than Rel-15 UEs)

2-32

{1-4 (FFS 5 or 6)} are essential for basic backhaul link operation
2-50

{1, 2 (only a subset of TRS periodicity may be supported pending RAN4 requirements)} are essential for basic backhaul link operation
2-52

{1, 2} are essential for basic backhaul link operation
3-1

All components are essential for basic backhaul link operation 
3-4

Essential for basic backhaul link operation

4-1

All components are essential for basic backhaul link operation 

4-3
Not mandatory for wide-area IAB-MTs
4-4

Not mandatory for wide-area IAB-MTs

4-10
All components are essential for basic backhaul link operation 
5-1

All components are essential for basic backhaul link operation except for components 5 and 8
5-6
Not mandatory for wide-area IAB-MTs
8-3
All components are essential for basic backhaul link operation


	Huawei
	We think the discussion should first focus on wide-area IAB nodes. Wide-area IAB nodes and Local-area IAB nodes may require quite different features due to the distinctions in deployment scenarios, RF characteristics and controllability. Wide-area IAB nodes is essentially a network node. Typically the network node features are not specified since they mainly rely on the negotiation between the operator and the vendor. Despite of this, there are some features that are rather basic such as waveform and initial access for connection setup which may not be part of the negotiation. Hence the criteria for selecting the mandatory features for wide area IAB nodes is basic operation such as waveform and initial access for connection setup.

We are supportive to confirm the working assumption for wide-area IAB nodes. The following features are mandatory for wide-area IAB nodes (include both the ones with and without brackets)
· 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
The Rel-15 layer-1 UE features other than the ones listed above are either not applicable (optional) for wide-area IAB-nodes. How to capture the mandatory features for IAB-MT into specification is being discussed in RAN2 hence be decided there.

	LG
	Before making further decisions, it should be discussed first whether this capabilities could be known to the network before initial connection or not. Our view is that we should not make IAB-MT feature list with such assumption or only targeting to wide area IAB-MT since Rel-16 specifications should cover general IAB-MT nodes. Then, we think FG 0-2 (DFT-S-OFDM in UL) should be mandatory to support large coverage IAB nodes. Moreover, we think at least one of FG 2-21 (periodic beam report) or FG 2-22 (aperiodic beam report) should be mandatory to leverage NR’s essential features related to the multi-beam operation, where we prefer FG 2-22 if one of them should be selected.

In addition, it should be clarified FG 1-10 is still mandatory conditioned on intra-band CA while intra-band CA itself is reported capability as in Rel-15

For the other parts of WA, we are ok with adding such FGs above, removing square brackets, removing ‘FFS per components’ and removing ‘wide area IAB nodes’ so that our overall proposal is as follows.

· 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, 0-2, 0-3, 0-4, 1-1, 1-10, 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 which shall be set to '1'
· 1-3, 2-22  


	Nokia, NSB
	As mentioned by other companies above, RAN2 is already currently discussing which signalling mechanisms can be used to identify wide-area IAB-MT devices and to communicate capabilities if needed, including the possibility of defining the features as optional by declaration. Hence, RAN1 can continue to work specifically on defining the subset of features that are mandatory for wide-area IAB-MT devices. We agree with the overall statements from Ericsson and Huawei above that features involving initial setup are the most critical ones to be considered by RAN1. We are fine to confirm the working assumption for the items not currently in brackets or which have FFS on the exact components that are mandatory. Our detailed proposals are as follows: 

· 0-2: Optional without capability signalling

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

· 2-5: Optional without capability signalling
· 2-6: Optional without capability signalling
· 2-16a: Optional without capability signalling
· 2-32: Only a subset should be mandatory. Components 1-4 is a reasonable subset.   The remaining should be optional without capability signalling 
· 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.
· 2-52: Only 1-port Basic SRS need be mandatory.  These remaining configurations will be optional without capability signalling.
· 3-1: Only one configured CORESET per BWP per cell is necessary.  These remaining configurations will be optional without capability signalling.
· 3-4: Optional without capability signalling.  The maximum number of TCI states need not be 64 for a stationary IAB node.
· 4-1: Optional without capability signalling

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

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



	Samsung
	We fine with first focusing on wide-area IAB nodes but further clarifications may be necessary about how/when Donor/parent IAB can know MT class of an IAB node. Regarding mandatory/optional, in general, we prefer to keep current mandatory features due to some concerns by our NW implementation team. In the current gNB implementation, gNB only considers the scenario where all the mandatory without capability signaling are supported by all UEs. Now with this change, gNB implementation needs to consider a lot of new cases (i.e. a specific IAB node may support only part of the feature while other IAB node may support other part of features while normal UE support all the features…). So, we’d like to avoid such situations as much as possible. And then we propose the following for the features with bracket:

Feature group

Mandatory components

0-2
Keep mandatory for IAB MTs - To avoid uncertainty of IAB class during initial/random access and also to avoid complicated gNB implementation.

1-1

Keep mandatory for IAB MTs - Essential to do measurement and reporting for backhaul link failure handling.
1-3

Keep mandatory for IAB MTs - Essential to enable beam switching for backhaul link failure handling.

1-10

Keep mandatory for IAB MTs - Essential to Scell without SS/PBCH
2-2

Prefer to keep mandatory for IAB MTs - Essential to basic backhaul link operation in FR2

2-5
Keep mandatory for IAB MTs - Essential to various DMRS symbol support according to PDSCH durations for scheduling type A
2-6

Keep mandatory for IAB MTs - Essential to various DMRS symbol support according to PDSCH durations for scheduling type B

2-16
Keep mandatory for IAB MTs - Essential to various DMRS symbol support according to PUSCH durations for scheduling type A
2-16a
Keep mandatory for IAB MTs - Essential to various DMRS symbol support according to PUSCH durations for scheduling type B
2-21
Keep mandatory for IAB MTs - Essential for periodic beam report 

2-22

Keep mandatory for IAB MTs - Essential for aperiodic beam report

2-25

Prefer to keep mandatory for IAB MTs - Essential for basic backhaul link operation in FR2

2-32

Keep mandatory for IAB MTs - Essential to basic CSI feedback
2-50

Keep mandatory for IAB MTs - Essential to time/frequency tracking
2-52

Keep mandatory for IAB MTs - Essential to UL channel measurement
3-1

Keep mandatory for IAB MTs - Essential to DL control reception
3-4

Keep mandatory for IAB MTs - Essential for robust beam management without additional delay due to RRC signalings
4-1

Keep mandatory for IAB MTs - Essential to UL control transmission
4-3
Keep mandatory for IAB MTs - Essential to accommodate many UCI feedbacks for HARQ-ACK, CQI, SR as PUCCH format for CP-OFDM
4-4

Keep mandatory for IAB MTs - Essential to accommodate many UCI feedbacks for HARQ-ACK, CQI, SR
4-10
Keep mandatory for IAB MTs - Essential to generate HARQ-ACK codebook.
5-1

Keep mandatory for IAB MTs - Essential to basic scheduling/HARQ operations
5-6
Keep mandatory for IAB MTs - Essential to time domain multiplexing between access and backhaul and/or between MT and DU.
8-3
Keep mandatory for IAB MTs - Essential to basic closed loop power control for UL transmission



…
3 Conclusion

…
4 References
[1] R1-2003073, RAN1 UE features list for Rel-16 NR after RAN1#100bis-E, AT&T & NTT DOCOMO, INC.
