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This document addresses an issue with need codes in relation to the field sl-RxPool in SL-BWP-PoolConfig.
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General issue with Need M codes in flat lists
The sl-RxPool is a “flat” list, i.e. without ToAddMod/ToRelease structure, and the list entries (of type SL-ResourcePool) contain Need M fields.  This situation was discussed in Rel-15, specifically in relation to the commonSearchSpaceList in PDCCH-ConfigCommon, and the conclusion at that time was to avoid the use of Need M fields inside flat lists.
The motivation is unclear UE behaviour when the Need M fields are omitted: If the UE has stored a list entry containing a Need M field, and a new version of the entry is signalled from the network with the Need M field omitted, should the UE maintain the existing value (as the need code suggests), or treat the list as entirely new and create a new entry with the Need M field omitted?  What is the definition of “the same entry” in a list, and does it depend on whether the list entries have ID values?
In the case of commonSearchSpaceList, these issues were resolved by declaring that the UE always treats an update to the list as replacing the old version entirely, and the conditions and need codes related to initial setup of a search space apply:
	commonSearchSpaceList
A list of additional common search spaces. If the network configures this field, it uses the SearchSpaceIds other than 0. If the field is included, it replaces any previous list, i.e. all the entries of the list are replaced and each of the SearchSpace entries is considered to be newly created and the conditions and Need codes for setup of the entry apply.



Need M fields in SL-ResourcePool
The IE SL-ResourcePool is full of Need M fields, intended to support delta signalling when the pool is reconfigured.  The need codes are clearly necessary and it cannot realistically be considered to change them.  However, when used in the flat list sl-RxPool, they create the sort of ambiguity described in the previous section.
For example, suppose the UE has a configuration with one Rx pool, containing a PSFCH configuration.  It goes through handover, and receives the new SL-BWP-PoolConfig containing sl-RxPool with one entry, and no PSFCH configuration.  The UE now needs to decide if the single entry of sl-RxPool is considered the same as the existing pool (and the need codes should be applied, resulting in keeping the PSFCH configuration unchanged) or an entirely new entry (and the new pool has no PSFCH configuration).  This is the same type of ambiguity that arose with commonSearchSpaceList, and it needs to be resolved to avoid divergent UE behaviour.
The intention with SL-ResourcePool seems to be that most fields are mandatory at initial setup, and optional Need M thereafter, but virtually all the fields are only indicated as Need M.  Strictly, this means that a network implementation could configure a resource pool with no physical channels, no MCS table, no assigned number of subchannels, etc., but obviously no implementation would do this.
However, in the case of the Rx pool, there is a need for ASN.1 reasons to have clearly defined requirements for initial setup (see the next section), and in all cases, it should be clear for the UE which fields are mandatory at setup and which are really optional, so that the UE implementation does not have to consider questions like “What if sl-NumSubchannel is absent at setup?”  Thus it may be worthwhile to replace most of the Need M instances with a “mandatory at setup” condition, specifying that the field is mandatory when a new resource pool is set up and Need M otherwise.
Proposal 1: Replace (most of) the Need M codes in SL-ResourcePool with “mandatory at setup” conditions.
Handling of sl-RxPool
Given the change from proposal 1, it remains to determine how to handle the field sl-RxPool.  We understand that the intended behaviour is isomorphic to what was done with commonSearchSpaceList, and the new list provided at handover should be considered as a setup of a new pool (i.e. no delta signalling).
To capture this, it suffices to document the behaviour in the field description of sl-RxPool.
Proposal 2: Capture in the field description of sl-RxPool that when the field is populated, the list is considered as a new setup of the resource pool(s), and the need codes and conditions for initial setup apply.
Addendum on sl-TDD-Config
In the course of implementing the above changes, we detected that the need code for sl-TDD-Config is missing.  We presume this was intended to be conditional on setup like the other fields in the resource pool.
Proposal 3: Apply a Cond Setup code to sl-TDD-Config.
Conclusion
This document promulgated the following proposals:
Proposal 1: Replace (most of) the Need M codes in SL-ResourcePool with “mandatory at setup” conditions.
Proposal 2: Capture in the field description of sl-RxPool that when the field is populated, the list is considered as a new setup of the resource pool(s), and the need codes and conditions for initial setup apply.
Proposal 3: Apply a Cond Setup code to sl-TDD-Config.
A text proposal is provided in the next section.
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Text proposal

[bookmark: _Toc36757413][bookmark: _Toc36836954][bookmark: _Toc36843931][bookmark: _Toc37068220]–	SL-BWP-PoolConfig
The IE SL-BWP-PoolConfig is used to configure NR sidelink communication resource pool.
SL-BWP-PoolConfig information element
-- ASN1START
-- TAG-SL-BWP-POOLCONFIG-START

SL-BWP-PoolConfig-r16 ::=        SEQUENCE {
    sl-RxPool-r16                    SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16        OPTIONAL,    -- Cond HO
    sl-TxPoolSelectedNormal-r16      SL-TxPoolDedicated-r16                                               OPTIONAL,    -- Need M
    sl-TxPoolScheduling-r16          SL-TxPoolDedicated-r16                                               OPTIONAL,    -- Need N
    sl-TxPoolExceptional-r16         SL-ResourcePoolConfig-r16                                            OPTIONAL     -- Need M
}

SL-TxPoolDedicated-r16 ::=       SEQUENCE {
    sl-PoolToReleaseList-r16         SEQUENCE (SIZE (1..maxNrofTXPool-r16)) OF SL-ResourcePoolID-r16      OPTIONAL,    -- Need N
    sl-PoolToAddModList-r16          SEQUENCE (SIZE (1..maxNrofTXPool-r16)) OF SL-ResourcePoolConfig-r16  OPTIONAL     -- Need N
}

SL-ResourcePoolConfig-r16 ::=    SEQUENCE {
    sl-ResourcePoolID-r16            SL-ResourcePoolID-r16,
    sl-ResourcePool-r16              SL-ResourcePool-r16                                                  OPTIONAL    -- Need M
}

SL-ResourcePoolID-r16 ::=        INTEGER (1..maxNrofPoolID-r16)

-- TAG-SL-BWP-POOLCONFIG-STOP
-- ASN1STOP

	SL-BWP-Pool-Config field descriptions

	sl-RxPool
Indicates the receiving resource pool on the configured BWP. For the PSFCH related configuration, if configured, will be used for PSFCH transmission/reception. If the field is included, it replaces any previous list, i.e. all the entries of the list are replaced and each of the SL-ResourcePool entries is considered to be newly created and the conditions and need codes for setup of the entry apply.

	sl-TxPoolExceptional
Indicates the resources by which the UE is allowed to transmit NR sidelink communication in exceptional conditions on the configured BWP. For the PSFCH related configuration, if configured, will be used for PSFCH transmission/reception.

	sl-TxPoolScheduling
Indicates the resources by which the UE is allowed to transmit NR sidelink communication based on network scheduling on the configured BWP. For the PSFCH related configuration, if configured, will be used for PSFCH transmission/reception.

	sl-TxPoolSelectedNormal
Indicates the resources by which the UE is allowed to transmit NR sidelink communication by UE autonomous resource selection on the configured BWP. For the PSFCH related configuration, if configured, will be used for PSFCH transmission/reception.



	Conditional Presence
	Explanation

	HO
	This field is optionally present, need M, in an RRCReconfiguration message including reconfigurationWithSync for the handover case; otherwise it is absent.
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The IE SL-ResourcePool specifies the configuration information for NR sidelink communication resource pool.
SL-ResourcePool information element
-- ASN1START
-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::=            SEQUENCE {
    sl-PSCCH-Config-r16                SetupRelease { SL-PSCCH-Config-r16 }                                  OPTIONAL,   -- Need MCond Setup
    sl-PSSCH-Config-r16                SetupRelease { SL-PSSCH-Config-r16 }                                  OPTIONAL,   -- Need MCond Setup
    sl-PSFCH-Config-r16                SetupRelease { SL-PSFCH-Config-r16 }                                  OPTIONAL,   -- Need M
    sl-SyncAllowed-r16                 SL-SyncAllowed-r16                                                    OPTIONAL,   -- Need MCond Setup
    sl-SubchannelSize-r16              ENUMERATED {n10, n15, n20, n25, n50, n75, n100}                       OPTIONAL,   -- Need MCond Setup
    sl-TimeResource-r16                ENUMERATED {ffs}                                                      OPTIONAL,   -- Need MCond Setup
    sl-StartRB-Subchannel-r16          INTEGER (0..265)                                                      OPTIONAL,   -- Need MCond Setup
    sl-NumSubchannel-r16               INTEGER (1..27)                                                       OPTIONAL,   -- Need MCond Setup
    sl-MCS-Table-r16                   ENUMERATED {qam64, qam256, qam64LowSE}                                OPTIONAL,   -- Need MCond Setup
    sl-ThreshS-RSSI-CBR-r16            INTEGER (0..45)                                                       OPTIONAL,   -- Need MCond Setup
    sl-TimeWindowSizeCBR-r16           ENUMERATED {ms100, slot100}                                           OPTIONAL,   -- Need MCond Setup
    sl-TimeWindowSizeCR-r16            ENUMERATED {ms1000, slot1000}                                         OPTIONAL,   -- Need MCond Setup
    sl-PTRS-Config-r16                 SL-PTRS-Config-r16                                                    OPTIONAL,    -- Need MCond Setup
    sl-UE-SelectedConfigRP-r16         SL-UE-SelectedConfigRP-r16                                            OPTIONAL,   -- Need MCond Setup
    sl-RxParametersNcell-r16           SEQUENCE {
        sl-TDD-Config-r16                  TDD-UL-DL-ConfigCommon                                            OPTIONAL,	-- Cond Setup
        sl-SyncConfigIndex-r16             INTEGER (0..15)
    }                                                                                                        OPTIONAL,   -- Need MCond Setup
    sl-ZoneConfigMCR-List-r16          SEQUENCE (SIZE (16)) OF SL-ZoneConfigMCR-r16                          OPTIONAL,   -- Need M
    sl-FilterCoefficient-r16           FilterCoefficient                                                     OPTIONAL,   -- Need MCond Setup
sl-RB-Number-r16                   INTEGER (10..275)                                                     OPTIONAL,   -- Need MCond Setup
    sl-PreemptionEnable-r16            ENUMERATED {enabled}                                                  OPTIONAL,   -- Need R
...
}

SL-ZoneConfigMCR-r16 ::=               SEQUENCE {
    sl-ZoneConfigMCR-Index-r16             INTEGER (0..15),
    sl-TransRange-r16                      ENUMERATED {m20, m50, m80, m100, m120, m150, m180, m200, m220, m250, m270, m300, m350,
                                                       m370, m400, m420, m450, m480, m500, m550, m600, m700, m1000, spare8, spare7,
                                                       spare6, spare5, spare4, spare3, spare2, spare1}       OPTIONAL,   -- Need M
    sl-ZoneConfig-r16                      SL-ZoneConfig-r16                                                 OPTIONAL,   -- Need M
...
}

SL-SyncAllowed-r16 ::=                 SEQUENCE {
    gnss-Sync-r16                          ENUMERATED {true}                                                 OPTIONAL,   -- Need R
    gnbEnb-Sync-r16                        ENUMERATED {true}                                                 OPTIONAL,   -- Need R
    ue-Sync-r16                            ENUMERATED {true}                                                 OPTIONAL    -- Need R
}

SL-PSCCH-Config-r16 ::=                SEQUENCE {
    sl-TimeResourcePSCCH-r16               ENUMERATED {n2, n3}                                               OPTIONAL,   -- Need M
    sl-FreqResourcePSCCH-r16               ENUMERATED {n10,n12, n15, n20, n25}                               OPTIONAL,   -- Need M
    sl-DMRS-ScrambleID-r16                INTEGER (0..65535)                                                OPTIONAL,   -- Need M
    sl-NumReservedBits-r16                 INTEGER (2..4)                                                    OPTIONAL,   -- Need M
   ...
}

SL-PSSCH-Config-r16 ::=                SEQUENCE {
    sl-PSSCH-DMRS-TimePatternList-r16          SEQUENCE (SIZE (1..3)) OF INTEGER (2..4)                                                  OPTIONAL,   -- Need M
    sl-BetaOffsets2ndSCI-r16               SEQUENCE (SIZE (4)) OF SL-BetaOffsets-r16                         OPTIONAL,   -- Need M
    sl-Scaling-r16                         ENUMERATED {f0p5, f0p65, f0p8, f1}                                OPTIONAL,   -- Need M
   ...
}

SL-PSFCH-Config-r16 ::=                SEQUENCE {
    sl-PSFCH-Period-r16                    ENUMERATED {sl0, sl1, sl2, sl4}                                   OPTIONAL,   -- Need M
    sl-PSFCH-RB-Set-r16                    BIT STRING (SIZE (275))                                           OPTIONAL,   -- Need M
    sl-NumMuxCS-Pair-r16                   ENUMERATED {n1, n2, n3, n6}                                   OPTIONAL,   -- Need M
    sl-MinTimeGapPSFCH-r16                 ENUMERATED {sl2, sl3}                                             OPTIONAL,   -- Need M
    sl-PSFCH-HopID-r16                     INTEGER (0..1023)                                                 OPTIONAL,   -- Need M
    sl-PSFCH-CandidateResourceType-r16     ENUMERATED {startSubCH, allocSubCH}                               OPTIONAL,   -- Need M
   ...
}
SL-PTRS-Config-r16 ::=                 SEQUENCE {
    sl-PTRS-FreqDensity-r16                SEQUENCE (SIZE (2)) OF INTEGER (1..276)                           OPTIONAL,   -- Need M
    sl-PTRS-TimeDensity-r16                SEQUENCE (SIZE (3)) OF INTEGER (0..29)                            OPTIONAL,   -- Need M
    sl-PTRS-RE-Offset-r16                  ENUMERATED {offset01, offset10, offset11}                         OPTIONAL,   -- Need M
    ...
}

SL-UE-SelectedConfigRP-r16 ::=         SEQUENCE {
    sl-CBR-Priority-TxConfigList-r16       SL-CBR-Priority-TxConfigList-r16                                  OPTIONAL,   -- Need M
    sl-ThresPSSCH-RSRP-List-r16            SL-ThresPSSCH-RSRP-List-r16                                       OPTIONAL,   -- Need M
    sl-MultiReserveResource-r16            ENUMERATED {enabled}                                              OPTIONAL,   -- Need M
    sl-MaxNumPerReserve-r16                ENUMERATED {n2, n3}                                               OPTIONAL,   -- Need M
    sl-SensingWindow-r16                   ENUMERATED {ms100, ms1100}                                        OPTIONAL,   -- Need M
    sl-SelectionWindow-r16                 ENUMERATED {n1, n5, n10, n20}                                     OPTIONAL,   -- Need M
    sl-ResourceReservePeriodList-r16       SEQUENCE (SIZE (1..16)) OF SL-ResourceReservePeriod-r16           OPTIONAL,   -- Need M
    sl-RS-ForSensing-r16                   ENUMERATED {pscch, pssch},
    ...
}

SL-ResourceReservePeriod-r16 ::=       CHOICE{
    sl-ResourceReservePeriod1-r16          ENUMERATED {ms0, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000},
 sl-ResourceReservePeriod2-r16         INTEGER (1..99)
}

SL-BetaOffsets-r16 ::=                 INTEGER (0..31)

-- TAG-SL-RESOURCEPOOL-STOP
-- ASN1STOP

	SL-ZoneConfigMCR field descriptions

	sl-TransRange
Indicates the communication range requirement for the corresponding sl-ZoneConfigMCR-Index.

	sl-ZoneConfig
Indicates the zone configuration for the corresponding sl-ZoneConfigMCR-Index.

	sl-ZoneConfigMCR-Index
Indicates the codepoint of the communication range requirement field in SCI.



	SL-ResourcePool field descriptions

	sl-FilterCoefficient
This field indicates the filtering coefficient for long-term measurement and reference signal power derivation used for sideilnk open-loop power control.

	sl-MCS-Table
Indicates the MCS table used in the resource pool.

	sl-NumSubchannel
Indicates the number of subchannels in the corresponding resource pool, which consists of contiguous PRBs only.

	sl-Period
Indicates the period of repeating sl-TimeResource.

	sl-RB-Number
Indicates the number of PRBs in the corresponding resource pool, which consists of contiguous PRBs only.

	sl-StartRB-Subchannel
Indicates the lowest RB index of the subchannel with the lowest index in the resource pool.

	sl-SubchannelSize
Indicates the minimum granularity in frequency domain for the sensing for PSSCH resource selection in the unit of PRB.

	sl-SyncAllowed
Indicates the allowed synchronization reference(s) which is (are) allowed to use the configured resource pool.

	sl-SyncConfigIndex
Indicates the synchronisation configuration that is associated with a reception pool, by means of an index to the corresponding entry SL-SyncConfigList of in SIB12 for NR sidelink communication.

	sl-TDD-Config
Indicates the TDD configuration associated with the reception pool of the cell indicated by sl-SyncConfigIndex.

	sl-ThreshS-RSSI-CBR
Indicates the S-RSSI threshold for determining the contribution of a sub-channel to the CBR measurement. Value 0 corresponds to -112 dBm, value 1 to -110 dBm, value n to (-112 + n*2) dBm, and so on.

	sl-TimeResource
Indicates the bitmap of the resource pool, which is defined by repeating the bitmap with a periodicity during a SFN or DFN cycle.

	sl-TimeWindowSizeCBR
Indicates the time window size for CBR measurement.

	sl-TimeWindowSizeCR
Indicates the time window size for CR evaluation.



	SL-SyncAllowed field descriptions

	gnbEnb-Sync
If configured, the (pre-) configured resources can be used if the UE is directly or indirectly synchronized to eNB or gNB (i.e., synchronized to a reference UE which is directly synchronized to eNB or gNB).

	gnss-Sync
If configured, the (pre-) configured resources can be used if the UE is directly or indirectly synchronized to GNSS (i.e., synchronized to a reference UE which is directly synchronized to GNSS).

	ue-Sync
If configured, the (pre-) configured resources can be used if the UE is synchronized to a reference UE which is not synchronized to eNB, gNB and GNSS directly or indirectly.



	SL-PSCCH field descriptions

	sl-FreqResourcePSCCH
Indicates the number of PRBs for PSCCH in a resource pool where it is not greater than the number PRBs of the subchannel.

	sl-DMRS-ScrambleID
Indicates the initialization value for PSCCH DMRS scrambling.

	sl-NumReservedBits
Indicates the number of reserved bits in first stage SCI.

	sl-TimeResourcePSCCH
Indicates the number of sumbols of PSCCH in a resource pool.



	SL-PSSCH field descriptions

	sl-BetaOffsets2ndSCI
Indicates candidates of beta-offset values to determine the number of coded modulation symbols for second stage SCI.

	sl-PSSCH-DMRS-TimePatternList
Indicates the set of PSSCH DMRS time domain patterns in terms of PSSCH DMRS symbols in a slot that can be used in the resource pool.

	sl-Scaling
Indicates a scaling factor to limit the number of resource elements assigned to the second stage SCI on PSSCH. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on.



	SL-PSFCH field descriptions

	sl-PSFCH-CandidateResourceType
Indicates the number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission (see TS 38.213 clause 16.3)

	sl-PSFCH-Period
Indicates the period of PSFCH resource in the unit of slots within this resource pool. If set to sl0, no resource for PSFCH, and HARQ feedback for all transmissions in the resource pool is disabled.

	sl-PSFCH-RB-Set
Indicates the set of PRBs that are actually used for PSFCH transmission and reception. The leftmost bit of the bitmap refers to the lowest RB index in the resource pool, and so on.



	SL-UE-SelectedConfigRP field descriptions

	sl-MaxNumPerReserve
Indicates the maximum number of reserved PSCCH/PSSCH resources that can be indicated by an SCI.

	sl-MultiReserveResource
Indicates if it is allowed to reserve a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB, based on sensing and resource selection procedure.

	sl-ResourceReservePeriodList
Set of possible resource reservation period allowed in the resource pool. Up to 16 values can be configured per resource pool. The unit is ms.

	sl-RS-ForSensing
Indicates whether DMRS of PSCCH or PSSCH is used for L1 RSRP measurement in the sensing operation.

	sl-SensingWindow
Parameter that indicates the start of the sensing window.

	sl-SelectionWindow
Parameter that determines the end of the selection window in the resource selection for a TB with respect to priority indicated in SCI.

	sl-ThresPSSCH-RSRP-List
Indicates a list of 64 thresholds, and the threshold should be selected based on the priority in the decoded SCI and the priority in the SCI to be transmitted. A resource is excluded if it is indicated or reserved by a decoded SCI and PSSCH RSRP in the associated data resource is above a threshold.



	Conditional Presence
	Explanation

	Setup
	This field is mandatory present when a new SL-ResourcePool is set up.  It is optionally present, Need M, otherwise.



