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Introduction
This contribution addresses the remaining issues on mechanisms for resource multiplexing among backhaul and access links.
Discussion
Search Space for IAB-MT

In the RAN1 #100bis-e Meeting, the following agreements on mechanisms for resource multiplexing among backhaul and access links were reached [1]. As agreed in the e-meeting, the signalling details of common search space and MT-specific search space that an IAB-MT needs to monitor is left up to RAN2.

	Agreements: 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.

Agreements: 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.
 
Agreements: 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).



According to the current TS 38.213 after the RAN1 #100bis-e meeting [2], the configuration of DCI format 2_5 is provided to an IAB-node by SearchSpace-IAB, see the details below.

	- - - - - - - - - - - - - - - - Extract from TS 38.213 - - - - - - - - - - - - - - - - - -
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace-IAB, for monitoring PDCCH.
For each serving cell of an IAB-node DU in a set of serving cells of the IAB-node DU, the IAB-node DU can be provided: 
-	an identity of the IAB-node DU serving cell by iabDuCellId-AI
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-node DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
The IAB-node DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-Config for the serving cell.
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14-3.
- - - - - - - - - - - - - - - - End extract from TS 38.213 - - - - - - - - - - - - - - -




In the updated TS 38.331 after the RAN2 #109bis-e meeting [3], the DCI format 2_5 has been kept in the legacy SearchSpace IE. The DCI format 2_5 can be monitored in the extended rel-16 common search space, as well as UE-specific search space, as dci-Formats-MT, see the details below.

SearchSpace information element
	- - - - - - - - - - - - - - - - Extract from TS 38.331 - - - - - - - - - - - - - - - - - -
< Irrelevant parts are omitted >
        ue-Specific                                 SEQUENCE {
            dci-Formats                                 ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},
            ...,
            [[
dci-Formats-MT-r16                   ENUMERATED {formats2-5}                        OPTIONAL,    -- Need R

			dci-FormatsSL-r16                    ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1, formats3-0, formats3-1,
                                                             formats3-0-And-3-1}                        OPTIONAL,    -- Need R
            dci-FormatsExt-r16                   ENUMERATED {formats0-1-And-1-1, formats0-2-And-1-2, formats0-1-And-1-1And-0-2-And-1-2}
                                                                                                        OPTIONAL,    -- Need N
            searchSpaceGroupIdList-r16       SEQUENCE (SIZE (1.. 2)) OF INTEGER (0..1)                  OPTIONAL,    -- Need R
            freqMonitorLocations-r16             BIT STRING (SIZE (5))                                  OPTIONAL     -- Need R
            ]]
< Irrelevant parts are omitted >
SearchSpace-v16xy ::=                   SEQUENCE {
    searchSpaceId                           SearchSpaceId,
    controlResourceSetId-r16                ControlResourceSetId-r16                                    OPTIONAL,   -- Cond SetupOnly
    searchSpaceType-r16                     CHOICE {
        common-r16                              SEQUENCE {
            dci-Format2-4-r16                       SEQUENCE {
                nrofCandidates-CI-r16                   SEQUENCE {
                    aggregationLevel1                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16                      ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            },
            dci-Format2-5-r16                     SEQUENCE {
                nrofCandidates-IAB-r16                  SEQUENCE {
                    aggregationLevel1-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8-r16                   ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16-r16                  ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                           OPTIONAL    -- Need R
            dci-Format2-6-r16                       SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            ...
        },
        
    }                                                                                                   OPTIONAL    -- Cond Setup2
}
- - - - - - - - - - - - - - - - End extract from TS 38.331 - - - - - - - - - - - - - - - -




Based on the above observation, we propose the following text changes on AvailablityIndicator DCI format 2_5 to TS 38.213.

[bookmark: _Toc39677494][bookmark: _Toc39690409][bookmark: _Toc39831692][bookmark: _Toc39831735][bookmark: _Toc40169042][bookmark: _Toc40272802][bookmark: _Toc40273712][bookmark: _Toc40276981][bookmark: _Toc40357638][bookmark: _Toc40361848][bookmark: _Toc40448028][bookmark: _Toc40458171][bookmark: _Toc40463216][bookmark: _Toc40467582][bookmark: _Toc40467645]Adapt the following text changes on AvailabilityIndicator DCI format 2_5 to TS 38.213, clause 14.

	
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace-IABSearchSpace, for monitoring PDCCH.
For each serving cell of an IAB-node DU in a set of serving cells of the IAB-node DU, the IAB-node DU can be provided: 
-	an identity of the IAB-node DU serving cell by iabDuCellId-AI
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-node DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId
The IAB-node DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-Config for the serving cell.
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IABSearchSpace. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14-3.



Higher layer parameter tdd-UL-DL-ConfigDedicated-IAB-MT

In the semi-static resource configuration of slot formats, an IAB-MT is provided with certain higher-layer parameters via RRC signalling. As described in TS 38.213 [2], the higher layer parameter tdd-UL-DL-ConfigDedicated-IAB-MT provides the IAB-MT a set of symbols which can take 4 different values: allDownlink, allUplink, explicit, and explicit-IAB-MT, see the details below.

	- - - - - - - - - - - - - - - - Extract from TS 38.213 - - - - - - - - - - - - - - - - - -
For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigurationDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the statements in Clause 11.1 that include "tdd-UL-DL-ConfigurationDedicated" apply to the IAB-node MT of an IAB node by replacing "tdd-UL-DL-ConfigurationDedicated" with "tdd-UL-DL-ConfigurationDedicated-IAB-MT" for the IAB-node MT, except that the tdd-UL-DL-ConfigDedicated-IAB-MT provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList-IAB-MT
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by symbols where 
-	if symbols = allDownlink, all symbols in the slot are downlink
-	if symbols = allUplink, all symbols in the slot are uplink
-	if symbols = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible.
-	if symbols = explicit-IAB-MT, nrofUplinkSymbols provides a number of uplink first symbols in the slot and nrofDownlinkSymbols provides a number of downlink last symbols in the slot. If nrofUplinkSymbols is not provided, there are no uplink first symbols in the slot and if nrofDownlinkSymbols is not provided, there are no downlink last symbols in the slot. The remaining symbols in the slot are flexible.
- - - - - - - - - - - - - - - - End extract from TS 38.213 - - - - - - - - - - - - - - - -



This description in TS 38.213 does not fully reflect the signalling design captured in TS 38.331 [3], where the parameter names used in TDD-UL-DL-ConfigDedicated-IAB-MT are tdd-UL-DL-SlotConfig-IAB-MT and symbols-IAB-MT, see the details below.

TDD-UL-DL-ConfigDedicated information element
	- - - - - - - - - - - - - - - - Extract from TS 38.331 - - - - - - - - - - - - - - - - - -
< Irrelevant parts are omitted >
[bookmark: _Hlk37677970]TDD-UL-DL-ConfigDedicated-IAB-MT-r16::=       SEQUENCE {
    slotSpecificConfigurationsToAddModList-IAB-MT-r16  SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotConfig-IAB-MT-r16 OPTIONAL, -- Need N
    slotSpecificConfigurationsToreleaseList-IAB-MT-r16 SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotIndex  OPTIONAL, -- Need N
    ...
}
< Irrelevant parts are omitted >
[bookmark: _Hlk37678117]TDD-UL-DL-SlotConfig-IAB-MT-r16::=    SEQUENCE {
    slotIndex-r16                           TDD-UL-DL-SlotIndex,
    symbols-IAB-MT-r16                      CHOICE {
        allDownlink-r16                         NULL,
        allUplink-r16                           NULL,
        explicit-r16                            SEQUENCE {
            nrofDownlinkSymbols-r16                 INTEGER (1..maxNrofSymbols-1)                               OPTIONAL, -- Need S
            nrofUplinkSymbols-r16                   INTEGER (1..maxNrofSymbols-1)                               OPTIONAL  -- Need S
        },
        explicit-IAB-MT-r16                     SEQUENCE {
            nrofDownlinkSymbols-r16                 INTEGER (1..maxNrofSymbols-1)                               OPTIONAL, -- Need S
            nrofUplinkSymbols-r16                   INTEGER (1..maxNrofSymbols-1)                               OPTIONAL  -- Need S
        }
    }
}
- - - - - - - - - - - - - - - - End extract from TS 38.331 - - - - - - - - - - - - - - - -



Based on the above observation, we propose the following text changes on tdd-UL-DL-ConfigDedicated-IAB-MT to TS 38.213.

[bookmark: _Toc39676853][bookmark: _Toc39676878][bookmark: _Toc39677496][bookmark: _Toc39690410][bookmark: _Toc39831693][bookmark: _Toc39831736][bookmark: _Toc40169043][bookmark: _Toc40272803][bookmark: _Toc40273713][bookmark: _Toc40276982][bookmark: _Toc40357639][bookmark: _Toc40361849][bookmark: _Toc40448029][bookmark: _Toc40458172][bookmark: _Toc40463217][bookmark: _Toc40467583][bookmark: _Toc40467646]Adapt the following text changes on tdd-UL-DL-ConfigurationDedicated-IAB-MT to TS 38.213, clause 14.

	For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigurationDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the statements in Clause 11.1 that include "tdd-UL-DL-ConfigurationDedicated" apply to the IAB-node MT of an IAB node by replacing "tdd-UL-DL-ConfigurationDedicated" with "tdd-UL-DL-ConfigurationDedicated-IAB-MT" for the IAB-node MT, except that the tdd-UL-DL-ConfigDedicated-IAB-MT provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList-IAB-MT
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols symbols-IAB-MT for a slot by symbols where 
-	if symbols symbols-IAB-MT = allDownlink, all symbols in the slot are downlink
-	if symbols symbols-IAB-MT = all Uplink, all symbols in the slot are uplink
-	if symbols symbols-IAB-MT = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible.
-	if symbols symbols-IAB-MT = explicit-IAB-MT, nrofUplinkSymbols provides a number of uplink first symbols in the slot and nrofDownlinkSymbols provides a number of downlink last symbols in the slot. If nrofUplinkSymbols is not provided, there are no uplink first symbols in the slot and if nrofDownlinkSymbols is not provided, there are no downlink last symbols in the slot. The remaining symbols in the slot are flexible.



LS reply to RAN2 on Guard Symbols in IAB

In the RAN1#99 meeting, the following agreements on Desired Guard symbols and Provided Guard Symbols were achieved:
	Agreements:
Desired Guard Symbols and Provided Guard Symbols are provided per cell and use 3 bits for each of the 8 transitions to indicate the number of guard symbols.
· In Rel-16, a range of 0-4 symbols are supported for each transition. Additional entries are reserved for future use
· A new parameter GuardSymbol-SCS is also provided which indicates the reference SCS (FR1: {15kHz, 30kHz, 60kHz}, FR2: {60kHz, 120kHz}) to be used for the guard symbols.




[bookmark: _GoBack][bookmark: _Toc40357640][bookmark: _Toc40361850][bookmark: _Toc40448030][bookmark: _Toc40458173]After the RAN2 # 109Bis-e meeting, a LS [4] from RAN2 was sent to RAN1 which requests a confirmation regarding whether the information in Guard Symbol MAC CE should apply to a specific cell, or to the entire cell group, due to a lack of consensus in the RAN2 e-meeting. First, the current RAN1 agreement clearly states that Desired Guard Symbols and Provided Guard Symbols are provided per cell. We agree it could be relevant to apply the same number of Guard Symbols to the entire configured cell group, since Rel-16 IAB nodes are fixed base stations. However, from a flexibility point of view, a better granularity is desired in the sense that different parameters could be applied to individual cells within a cell group. Therefore, we don’t see a need to change the existing RAN1 decision, and a reply LS should be sent to RAN2 to confirm that the Number of Guard Symbols should be applied to the serving cell of the parent DU the IAB-MT is connected to. 
In our understanding, DU and MT operation is coordinated as the specification of H/S/NA implies. By providing a certain number of guard symbols for a certain operational MT/DU switch, the parent node eventually informs the IAB node that the parent node will not use/schedule certain number of resources in the parent cell(s) the MT is connected to. It does not make any implication on IAB node DU cells. The “provided per cell” in the RAN1 agreement therefore refers to the parent cell(s) only.

[bookmark: _Toc40276983][bookmark: _Toc40357641][bookmark: _Toc40361851][bookmark: _Toc40448031][bookmark: _Toc40458174][bookmark: _Toc40463218][bookmark: _Toc40467584][bookmark: _Toc40467647]Send LS reply to RAN2 to confirm that the Number of the Guard Symbols should be valid and provided for a specific parent cell, i.e., the serving cell of the parent DU the IAB-MT is connected to. 
[bookmark: _Toc40357642]
Conclusion
Based on the discussion above we propose the following:

Proposal 1	Adapt the following text changes on AvailabilityIndicator DCI format 2_5 to TS 38.213, clause 14.
Proposal 2	Adapt the following text changes on tdd-UL-DL-ConfigurationDedicated-IAB-MT to TS 38.213, clause 14.
Proposal 3	Send LS reply to RAN2 to confirm that the Number of the Guard Symbols should be valid and provided for a specific parent cell, i.e., the serving cell of the parent DU the IAB-MT is connected to.
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1. Overall Description:

RAN1 would like to thank RAN2 for the LS on Guard Symbols in IAB (R2-2004127).

Following discussion in RAN1 #101-e for Guard Symbols configuration in IAB, RAN1 would to provide a response to the following RAN2 request:
	1. RAN2 would very much appreciate if RAN1 could inform RAN2 at their earliest convenience whether there is a requirement that Number of Guard Symbols should be applied to a specific cell, or if the Number of Guard Symbols applies across all the cells in the cell group.



2. Actions:
To RAN2 group.
ACTION: RAN1 respectfully asks RAN2 to take the below information into account:

RAN1 confirms that the Number of Guard Symbols should be valid and provided to a specific cell, i.e., the serving cell of the parent DU the IAB-MT is connected to.

3. Date of Next TSG-WG1 Meetings:
TSG-WG1 Meeting #102		24th – 28th August 2020		Toulouse, France.
TSG-WG1 Meeting #102bis	12th – 16th October 2020		China. 
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