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Introduction
In this contribution, we discuss maintenance issues on SCell Beam Failure Recovery (BFR). Specifically, we discuss the alignment between current 38.213 and 38.331 on the scheduling request resource for SCell BFR.
Physical Resource Configuration for SCell BFR SR
[bookmark: _Ref47468636]SR resource configuration parameters
As shown in Table 1, in current 38.331[1]  a scheduling request configuration used for SCell BFR purpose is provided by SchedulingRequestID-BFR-SCell-r16 in MAC-CellGroupConfig IE. The physical resource used for a SR transmissoin is provided by  SchedulingRequestResourceConfig IE, as shown in Table 2. There, a SchedulingRequestResourceId is associated with a SchedulingRequestId. If the SchedulingRequestResourceId is absent, RACH resource is used for SR purpose.

[bookmark: _Ref47459742]Table 1: MAC-CellGroupConfig information element-- ASN1START
-- TAG-MAC-CELLGROUPCONFIG-START

MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                   OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                       OPTIONAL,   -- Need M
    bsr-Config                          BSR-Config                                    OPTIONAL,   -- Need M
    tag-Config                          TAG-Config                                    OPTIONAL,   -- Need M
    phr-Config                          SetupRelease { PHR-Config }                   OPTIONAL,   -- Need M
    skipUplinkTxDynamic                 BOOLEAN,
    ...,
    [[
    csi-Mask                                BOOLEAN                                   OPTIONAL,   -- Need M
    dataInactivityTimer                     SetupRelease { DataInactivityTimer }      OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    usePreBSR-r16                       ENUMERATED {true}                             OPTIONAL,    -- Need R
    schedulingRequestID-LBT-SCell-r16   SchedulingRequestId                           OPTIONAL,    -- Need M
    lch-BasedPrioritization-r16         ENUMERATED {enabled}                          OPTIONAL,    -- Need R
    schedulingRequestID-BFR-SCell-r16   SchedulingRequestId                           OPTIONAL,    -- Need R
    drx-ConfigSecondaryGroup-r16        SetupRelease { DRX-ConfigSecondaryGroup }     OPTIONAL     -- Need M
    ]]
}


[bookmark: _Ref47459892]Table 2: SchedulingRequestResourceConfig information element
-- ASN1START
-- TAG-SCHEDULINGREQUESTRESOURCECONFIG-START

SchedulingRequestResourceConfig ::=     SEQUENCE {
    schedulingRequestResourceId             SchedulingRequestResourceId,
    schedulingRequestID                     SchedulingRequestId,
    periodicityAndOffset                    CHOICE {
        sym2                                    NULL,
        sym6or7                                 NULL,
        sl1                                     NULL,                       -- Recurs in every slot
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639)
    }                                                                                     OPTIONAL,   -- Need M
    resource                                PUCCH-ResourceId                              OPTIONAL    -- Need M
}

Misalignment in 38.213
[bookmark: _Ref47467294]SCell BFR SR Configuration
Related to SCell BFR SR configuration, current 38.213 [2] does not use a consistent term. Instead, schedulingRequestID-BFR-SCell-r16 and schedulingRequestIDForBFR are used interchangeably for such indication. The text related to SCell BFR SR indication in current PHY spec is pasted below.
 TS 38.213 Section 6 Link Recovery Procedures

A UE can be provided, by schedulingRequestID-BFR-SCell-r16, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE

TS 38.213 Section 9.2.4 UE procedure for reporting SR

A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. A UE can be configured by schedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. The UE can be provided, by phy-PriorityIndex-r16 in SchedulingRequestResourceConfig, a priority index 0 or a priority index 1 for the SR. If the UE is not provided a priority index for SR, the priority index is 0.
The UE is configured a PUCCH resource by SchedulingRequestResourceId, or by schedulingRequestIDForBFR, providing a PUCCH format 0 resource or a PUCCH format 1 resource as described in Clause 9.2.1. The UE is also configured a periodicity [image: ] in symbols or slots and an offset [image: ] in slots by periodicityAndOffset for a PUCCH transmission conveying SR. If [image: ] is larger than one slot, the UE determines a SR transmission occasion in a PUCCH to be in a slot with number [image: ] [4, TS 38.211] in a frame with number [image: ] if [image: ].



Since the term schedulingRequestIDforBFR does not align with 38.331 as illustrated in Section 2.1, it is preferred to align the PHY terminology to schedulingRequestID-BFR-SCell-r16.
[bookmark: _Ref47468273]Proposal 1: aligning the terminology of SR ID for SCell BFR in 38.213 by applying the TP in Section 3.1.
Physical Resource for SCell BFR SR transmission
As shown in the excerpt of current 38.213 Section 9.2.5.1 below, SR resource(s) for purposes other than SCell BFR is indicated by SR resource ID, schedulingRequestResourceId. On the other hand, SR resource for SCell BFR is indicated by SR configuration ID, schedulingRequestIdForBFR. Such indication is not preferred from the following perspectives:
· As pointed out in Section 2.2.1, the term schedulingRequestIdForBFR is not consistent with RRC parameter schedulingRequestId-SCell-BFR-r16 used in 38.331.
· In the text below, the pointer schedulingRequestResourceId links to physical resource used for SR transmission directly, whereas the pointer scheudlingRequestIdForBFR links to a SR configuration for SCell BFR.
· Indication method for the above two different SR resources is not consistent.
As a result, it is preferred to resolve the above inconsistency by replacing the term schedulingRequestIdForBFR with other expressions.
[bookmark: _Ref47468275]Proposal 2: linking physical resource for SCell BFR SR transmission to a SR resource ID directly, rather than linking it through SR configuration ID schedulingRequestIdForBFR, by applying the TP in Section 3.2

TS 38.213 Section 9.2.5.1 UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
In the following, a UE is configured to transmit [image: ] PUCCHs for respective [image: ] SRs in a slot, as determined by a set of schedulingRequestResourceId and schedulingRequestIDForBFR, with SR transmission occasions that would overlap with a transmission of a PUCCH with HARQ-ACK information from the UE in the slot or with a transmission of a PUCCH with CSI report(s) from the UE in the slot.
-------- unchanged part omitted ---------------


If a UE would transmit a PUCCH with [image: ] HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: ] UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 

If a UE would transmit a PUCCH with [image: ] CSI report bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId and schedulingRequestIDForBFR, are prepended to the CSI information bits as described in Clause 9.2.5.2 and the UE transmits a PUCCH with the combined [image: ] UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for CSI reporting. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 

Text Proposals
Terminology alignment to schedulingRequestID-BFR-SCell-r16

TS 38.213 Section 9.2.4 
-------- unchanged part omitted ---------------
A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. A UE can be configured by schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. The UE can be provided, by phy-PriorityIndex-r16 in SchedulingRequestResourceConfig, a priority index 0 or a priority index 1 for the SR. If the UE is not provided a priority index for SR, the priority index is 0.
The UE is configured a PUCCH resource by SchedulingRequestResourceId, or by schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, providing a PUCCH format 0 resource or a PUCCH format 1 resource as described in Clause 9.2.1. The UE is also configured a periodicity [image: ] in symbols or slots and an offset [image: ] in slots by periodicityAndOffset for a PUCCH transmission conveying SR. If [image: ] is larger than one slot, the UE determines a SR transmission occasion in a PUCCH to be in a slot with number [image: ] [4, TS 38.211] in a frame with number [image: ] if [image: ].
-------- unchanged part omitted ---------------



Applying schedulingRequestResourceId for SR resource indication


TS 38.213 Section 9.2.5.1 UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
In the following, a UE is configured to transmit [image: ] PUCCHs for respective [image: ] SRs in a slot, as determined by a set of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, with SR transmission occasions that would overlap with a transmission of a PUCCH with HARQ-ACK information from the UE in the slot or with a transmission of a PUCCH with CSI report(s) from the UE in the slot.
-------- unchanged part omitted ---------------


If a UE would transmit a PUCCH with [image: ] HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: ] UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 

If a UE would transmit a PUCCH with [image: ] CSI report bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, are prepended to the CSI information bits as described in Clause 9.2.5.2 and the UE transmits a PUCCH with the combined [image: ] UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for CSI reporting. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 


Conclusion
Based on the discussion and analysis in this contribution, we have the following proposals.
Proposal 1: aligning the terminology of SR ID for SCell BFR in 38.213 by applying the TP in Section 3.1.
Proposal 2: linking physical resource for SCell BFR SR transmission to a SR resource ID rather than linking it through SR configuration ID schedulingRequestIdForBFR by applying the TP in Section 3.2
Reference
[bookmark: _Ref47460265]3GPP TS 38.331 V16.1.0
[bookmark: _Ref47460696]3GPP TS 38.213 V16.2.0
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