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1	Introduction
This contribution discusses the issues with SpCell beam failure with multiple BFD-RS sets.
2	Discussion
2.1	eLCID usage for Truncated Enhanced BFR MAC CE
Currently, eLCID is applied for all types of Enhanced BFR MAC CEs.
MsgA/Msg3 can have minimum of 4 bytes for the Enhanced (Truncated) BFR MAC CE – the minimum size of the grant is 7 bytes out from which the C-RNTI MAC CE takes 3 bytes. If eLCID is used for the Truncated Enhanced BFR MAC CE with 1 octet Ci field in this case, the UE can include 1 byte of information of the actual MAC CE included since the LCID octet takes 2 bytes and L field takes 1 byte.
Since RA procedure could be triggered by other events, e.g., by UL data arrival without dedicated SR while one of the BFD-RS sets have failed for SpCell, or the RA procedure can be triggered by both failure of both BFD-RS sets of SpCell. This would mean that the NW would only get information about SpCell beam failure with SP bit set for both cases but wouldn’t know if the beam failure happened in both BFD-RS sets of SpCell or only one of those since the grant cannot additionally provide room for Si field. This would be crucial for NW to know to account in the scheduling of further UL grants to the UE.
Hence, either LCID should be applied for the Truncated Enhanced BFR MAC CE with 1 octet Ci field for the NW to always get the information of if both BFD-RS sets of the SpCell failed or only one; or the Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of SpCell have failed. With both options, the NW can deduce from the Truncated Enhanced BFR MAC CE when both BFD-RS sets of the SpCell have failed.
Proposal 1: Avoid the issue of NW not being able to deduce if the SpCell BFR happened to both BFD-RS sets by:
a. Use LCID for the Enhanced Truncated BFR MAC CE with 1 octet Ci field; or
b. Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of the SpCell have failed.
Related TP into TS 38.321 is provided in Annex A and B.
2.2	Successful BFR of a BFD-RS set after RA initiation
In the current TS 38.321, the Random Access procedure for SpCell BFR is triggered when BFR has been triggered for both BFD-RS sets of the SpCell and BFR of neither of the BFD-RS sets is completed (yellow highlight):
	[bookmark: _Toc29239861][bookmark: _Toc37296223][bookmark: _Toc46490350][bookmark: _Toc52752045][bookmark: _Toc52796507][bookmark: _Toc100872022]5.17	Beam Failure Detection and Recovery procedure
The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if the Serving Cell is configured with two BFD-RS sets, the MAC entity shall for each BFD-RS set of the Serving Cell:
2>	if beam failure instance indication for a BFD-RS set has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer;
3>	increment BFI_COUNTER of the BFD-RS set by 1;
3>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
4>	trigger a BFR for this BFD-RS set of the Serving Cell;
2>	if BFR is triggered for both BFD-RS sets of the SpCell and is not successfully completed:
3>	initiate a Random Access procedure (see clause 5.1) on the SpCell;
2>	if the Serving Cell is SpCell and the Random Access procedure initiated for beam failure recovery of both BFD-RS sets of SpCell is successfully completed (see clause 5.1):
3>	set BFI_COUNTER of each BFD-RS set of SpCell to 0.
3>	consider the Beam Failure Recovery procedure successfully completed.
2>	if the beamFailureDetectionTimer of this BFD-RS set expires; or
2>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0.
2>	if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0;
3>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of this BFD-RS set of the Serving Cell.



However, subsequent to the RA procedure initiation, the PDCCH addressed to C-RNTI can be received completing the BFR procedure for one of the BFD-RS sets (green highlight). From NW point of view, it would be confusing if the UE would indicate subsequently in the RA procedure that both BFD-RS sets have failed even though the beam failure was already recovered for one of the BFD-RS sets. It can be handled the same way as receiving UL grant other than MsgA/Msg3 grant from the NW for the pending SR of one BFD-RS set failure case, ie., UE can stop the RA procedure.
Proposal 2: UE stops an ongoing Random Access procedure for failure of both BFD-RS sets of SpCell in case PDCCH addressed to C-RNTI is received completing the BFR procedure for one of the BFD-RS sets.
Related TP into TS 38.321 is provided in Annex C.
3	Conclusion
Proposal 1: Avoid the issue of NW not being able to deduce if the SpCell BFR happened to both BFD-RS sets by:
a. Use LCID for the Enhanced Truncated BFR MAC CE with 1 octet Ci field; or
b. Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of the SpCell have failed.
Proposal 2: UE stops an ongoing Random Access procedure for failure of both BFD-RS sets of SpCell in case PDCCH addressed to C-RNTI is received completing the BFR procedure for one of the BFD-RS sets.
Annex A: TP to TS 38.321 of Option a. in Section 2.1
First Modified Subclause
[bookmark: _Toc29239902][bookmark: _Toc37296319][bookmark: _Toc46490450][bookmark: _Toc52752145][bookmark: _Toc52796607][bookmark: _Toc100872166]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
[bookmark: _Hlk97830562]-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1, 6.2.1-1c and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The size of the LCID field is 6 bits. If the LCID field is set to 34, one additional octet is present in the MAC subheader containing the eLCID field and follow the octet containing LCID field. If the LCID field is set to 33, two additional octets are present in the MAC subheader containing the eLCID field and these two additional octets follow the octet containing LCID field;
NOTE 1:	For MBS broadcast, a logical channel is identified based on G-RNTI and LCID if the same LCID is allocated for logical channels corresponding to different G-RNTIs.
-	eLCID: The extended Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE as described in tables 6.2.1-1a, 6.2.1-1b, 6.2.1-2a and 6.2.1-2b for the DL-SCH and UL-SCH respectively. The size of the eLCID field is either 8 bits or 16 bits.
NOTE 2:	The extended Logical Channel ID space using two-octet eLCID and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor, or for multicast MTCHs.
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel of DCCH, DTCH and multicast MTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35–46
	Reserved

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding



Table 6.2.1-1a Values of two-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel



Table 6.2.1-1b Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 229
	64 to 293
	Reserved

	230
	294
	Differential Koffset

	231
	295
	Enhanced SCell Activation/Deactivation MAC CE with one octet Ci field

	232
	296
	Enhanced SCell Activation/Deactivation MAC CE with four octet Ci field 

	233
	297
	Unified TCI States Activation/Deactivation MAC CE

	234
	298
	PUCCH Power Control Set Update for multiple TRP PUCCH repetition MAC CE

	235
	299
	PUCCH spatial relation Activation/Deactivation for multiple TRP PUCCH repetition MAC CE

	236
	300
	Enhanced TCI States Indication for UE-specific PDCCH

	237
	301
	Positioning Measurement Gap Activation/Deactivation Command

	238
	302
	PPW Activation/Deactivation Command

	239
	303
	DL Tx Power Adjustment

	240
	304
	Timing Case Indication

	241
	305
	Child IAB-DU Restricted Beam Indication

	242
	306
	Case-7 Timing advance offset

	243
	307
	Provided Guard Symbols for Case-6 timing

	244
	308
	Provided Guard Symbols for Case-7 timing

	245
	309
	Serving Cell Set based SRS Spatial Relation Indication

	246
	310
	PUSCH Pathloss Reference RS Update

	247
	311
	SRS Pathloss Reference RS Update

	248
	312
	Enhanced SP/AP SRS Spatial Relation Indication

	249
	313
	Enhanced PUCCH Spatial Relation Activation/Deactivation

	250
	314
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	251
	315
	Duplication RLC Activation/Deactivation

	252
	316
	Absolute Timing Advance Command

	253
	317
	SP Positioning SRS Activation/Deactivation

	254
	318
	Provided Guard Symbols

	255
	319
	Timing Delta



Table 6.2.1-1c Values of LCID for MBS broadcast on DL-SCH
	Codepoint/Index
	LCID values

	0
	MCCH

	1–32
	Identity of the logical channel of broadcast MTCH

	33–63
	Reserved



Table 6.2.1-2 Values of LCID for UL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for a RedCap UE

	1–32
	Identity of the logical channel of DCCH and DTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	36
	CCCH1 of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	37–423
	Reserved

	43
	Enhanced BFR (one octet Ci)

	44
	Timing Advance Report

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for a RedCap UE

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding



[bookmark: _Toc12718157]Table 6.2.1-2a Values of two-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel



Table 6.2.1-2b Values of one-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to 227
	64 to 291
	Reserved

	228
	292
	Enhanced Multiple Entry PHR for multiple TRP (four octets Ci)

	229
	293
	Enhanced Multiple Entry PHR for multiple TRP (one octets Ci)

	230
	294
	Enhanced Single Entry PHR for multiple TRP

	231
	295
	Enhanced Multiple Entry PHR (four octets Ci)

	232
	296
	Enhanced Multiple Entry PHR (one octets Ci)

	233
	297
	Enhanced Single Entry PHR

	234
	298
	Enhanced BFR (one octet Ci)Reserved

	235
	299
	Truncated Enhanced BFR (one octet Ci)

	236
	300
	Enhanced BFR (four octet Ci)

	237
	301
	Truncated Enhanced BFR (four octet Ci)

	238
	302
	Positioning Measurement Gap Activation/Deactivation Request

	239
	303
	IAB-MT Recommended Beam Indication

	240
	304
	Desired IAB-MT PSD range

	241
	305
	Desired DL Tx Power Adjustment

	242
	306
	Case-6 Timing Request

	243
	307
	Desired Guard Symbols for Case 6 timing

	244
	308
	Desired Guard Symbols for Case 7 timing

	245
	309
	Extended Short Truncated BSR

	246
	310
	Extended Long Truncated BSR

	247
	311
	Extended Short BSR

	248
	312
	Extended Long BSR

	249
	313
	Extended Pre-emptive BSR

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR



End of Changes
Annex B: TP to TS 38.321 of Option b. in Section 2.1
First Modified Subclause
[bookmark: _Toc100872146][bookmark: _Hlk101440475]6.1.3.43	Enhanced BFR MAC CEs
The Enhanced MAC CEs for BFR consists of either:
-	Enhanced BFR MAC CE; or
-	Truncated Enhanced BFR MAC CE.
The Enhanced BFR MAC CE and Truncated Enhanced BFR MAC CE are identified by a MAC subheader with eLCID as specified in Table 6.2.1-2 and Table 6.2.1-2b.
The Enhanced BFR MAC CE and Truncated Enhanced BFR MAC CE have a variable size. They include a SP field, Ci bitmap (single octet or four octets), Sj bitmap (0 to 4 octets), beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for BFD-RS set(s) of SpCell configured with two BFD-RS sets, and in ascending order based on ServCellIndex, beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for BFD-RS set(s) of SCells indicated in the Ci bitmap. For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure in at least one BFD-RS set is detected and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used. A MAC PDU shall contain at most one MAC CE for BFR.
For Truncated Enhanced BFR MAC CE, a single octet Ci bitmap is used for the following cases, otherwise four octets Ci bitmap is used:
-	the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8; or
-	beam failure is detected for SpCell (as specified in Clause 5.17) not configured with two BFD-RS sets, and the SpCell is to be indicated in a Truncated Enhanced BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated Enhanced BFR MAC CE with the four octets Ci bitmap plus its subheader as a result of LCP; or
-	Random Access procedure is initiated for beam failure recovery of both BFD-RS sets of SpCell (as specified in Clause 5.17) configured with two BFD-RS sets and the SpCell is to be indicated in a Truncated Enhanced BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated Enhanced BFR MAC CE with the four octets Ci bitmap plus its subheader as a result of LCP.
For Enhanced BFR MAC CE and Truncated Enhanced BFR MAC CE, a single octet Sk bitmap is included if the total number of Serving Cells configured with two BFD-RS sets for which SP/Ci field set to 1 is greater than 0 and less than 9; a two octets Sk bitmap is included if the total number of Serving Cells configured with two BFD-RS sets for which SP/Ci field set to 1 is greater than 8 and less than 17; a three octets Sk bitmap is included if the total number of Serving Cells configured with two BFD-RS sets for which SP/Ci field is set to 1 is greater than 16 and less than 25; a four octets Sk bitmap is included if the total number of Serving Cells configured with two BFD-RS sets for which SP/Ci field set to 1 is greater than 24; Sk bitmap is not included if the total number of Serving Cells configured with two BFD-RS sets for which SP/Ci field is set to 1 is zero.
For Truncated Enhanced BFR MAC CE, one octet containing the AC field is included for Serving Cell(s) (first SpCell and then SCell(s) in ascending order of the ServCellIndex) and then the second octet containing the AC field, if any, is included for Serving Cell(s) (first SpCell and then SCell(s) in ascending order of the ServCellIndex), while not exceeding the available grant size. The number of the octets containing the AC field in the Truncated Enhanced BFR MAC CE can be zero.
Editor's note: For Truncated Enhanced BFR MAC CE, FFS whether to include BFR information of both TRPs for SpCell before SCell(s).
The fields in the Enhanced BFR MAC CEs are defined as follows:
-	SP (Enhanced BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) for the SpCell of this MAC entity and the presence of octet(s) containing the AC field if the SpCell is configured with multiple BFD-RS sets. For the SpCell configured with two BFD-RS sets, this field set to 1 indicates that beam failure is detected for at least one BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed, and the octet(s) containing the AC field is present for the SpCell; otherwise, it is set to 0. The octet(s) containing the AC field for SpCell are included before those of SCell(s). For the SpCell not configured with multiple BFD-RS sets, the SP field is set to 1 to indicate that beam failure is detected for SpCell; otherwise, it is set to 0;
-	SP (Truncated Enhanced BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) for the SpCell of this MAC entity. For the SpCell configured with two BFD-RS sets, this field set to 1 indicates that beam failure is detected for at least one BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed, and the octet(s) containing the AC field may be present for the SpCell; otherwise, it is set to 0. When Truncated Enhanced BFR MAC CE is to be included into a MAC PDU as part of Random Access Procedure (as specified in 5.1.3a and 5.1.4), this field can only be set to 1 when beam failure is detected for both BFD-RS sets and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.For the SpCell not configured with multiple BFD-RS sets, the SP field is set to 1 to indicate that beam failure is detected for SpCell; otherwise, it is set to 0;
-	Ci (Enhanced BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) and the presence of octet(s) containing the AC field for the SCell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that beam failure is detected for at least one BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed, and the octet(s) containing the AC field is present for the SCell with ServCellIndex i. The Ci field set to 0 indicates that the beam failure is either not detected for any BFD-RS set or the beam failure is detected for at least one BFD-RS set but the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has not been completed, and the octets containing the AC field is not present for the SCell with ServCellIndex i. The octets containing the AC field are present in ascending order based on the ServCellIndex and are included after the octets containing the AC field for SpCell, if any;
-	Ci (Truncated Enhanced BFR MAC CE): This field indicates beam failure detection (as specified in clause 5.17) for the SCell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that beam failure is detected for at least one BFD-RS set, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed, and the octet(s) containing the AC field for the SCell with ServCellIndex i may be present. The Ci field set to 0 indicates that the beam failure is either not detected for any BFD-RS set or the beam failure is detected for at least one BFD-RS set but the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has not been completed, and the octet(s) containing the AC field is not present for the SCell with ServCellIndex i;
-	Sk (Enhanced BFR MAC CE): This field corresponds to the kth Serving Cell for which SP/Ci field is set to 1 and is configured with two BFD-RS sets. The Serving Cells for which SP/Ci field is set to 1 and are configured with two BFD-RS sets, are indexed sequentially starting with SpCell and followed by SCells in ascending order of ServCellIndex i. This field indicates whether beam failure is detected for one or both BFD-RS sets and presence of one or two octets containing the AC field of the Serving Cell. The Sk field set to 1 indicates that beam failure is detected for both the BFD-RS sets, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed for both the BFD-RS sets, and the octets containing the AC field is present for both the BFD-RS sets, of the Serving Cell. The Sk field set to 0 indicates that beam failure is either detected for one of the BFD-RS sets and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed or beam failure is detected for both the BFD-RS sets but the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has not been completed for both the BFD-RS sets, and the octet containing the AC field is present for only one BFD-RS set of the Serving Cell. The Sk field not mapped to any Serving Cell is set to 0;
-	Sk (Truncated Enhanced BFR MAC CE): This field corresponds to the kth Serving Cell for which SP/Ci field is set to 1 and is configured with two BFD-RS sets. The Serving Cells for which SP/Ci field is set to 1 and are configured with two BFD-RS sets, are indexed sequentially starting with SpCell and followed by SCells in ascending order of ServCellIndex i. This field indicates whether beam failure is detected for one or both BFD-RS sets of the Serving Cell. The Sk field set to 1 indicates that beam failure is detected for both the BFD-RS sets, the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed for both the BFD-RS sets, and the octet containing the AC field is present for zero, one or two BFD-RS sets of the Serving Cell. The Sk field set to 0 indicates that beam failure is either detected for one of the BFD-RS sets and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed or beam failure is detected for both the BFD-RS sets but the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has not been completed for both the BFD-RS sets or the octet containing the AC field is present for zero or one BFD-RS set of the Serving Cell. The Sk field not mapped to any Serving Cell is set to 0;
-	AC: This field indicates the presence of the Candidate RS ID field in this octet. If at least one of the SSBs with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in list of candidate beams (i.e. candidateBeamRSSCellList for the SCell not configured with two BFD-RS sets, candidateBeamresourceList or candidateBeamresourceList2 for Serving Cell configured with two BFD-RS sets) or the CSI-RSs with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in list of candidate beams is available, the AC field is set to 1; otherwise, it is set to 0. If the AC field set to 1, the Candidate RS ID field is present. If the AC field set to 0, R bits are present instead;
-	ID: This field indicates the identity of the BFD-RS set. It is set to 0 if this octet corresponds to BFD-RS set zero. It is set to 1 if this octet corresponds to BFD-RS set one. For the Serving cell not configured with two BFD-RS sets, this field is set to 0;
-	Candidate RS ID: This field is set to the index of an SSB with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in list of candidate beams (i.e. candidateBeamRSSCellList for the SCell not configured with two BFD-RS sets, candidateBeamresourceList or candidateBeamresourceList2 for Serving Cell configured with two BFD-RS sets) or to the index of a CSI-RS with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in the list of candidate beams. Index of an SSB or CSI-RS is the index of an entry in the list of candidate beams corresponding to the SSB or CSI-RS. Index 0 corresponds to the first entry in the list of candidate beams, index 1 corresponds to the second entry in the list and so on. The length of this field is 6 bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.43-1: Enhanced BFR and Truncated Enhanced BFR MAC CE with one octet Ci field


Figure 6.1.3.43-2: Enhanced BFR and Truncated Enhanced BFR MAC CE with four octets Ci field

End of Changes

Annex C: TP to TS 38.321 in Section 2.2
First Modified Subclause
[bookmark: _Hlk101442402]5.17	Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC per Serving Cell with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. If beamFailureRecoveryConfig is reconfigured by upper layers during an ongoing Random Access procedure for beam failure recovery for SpCell, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure using the new configuration.
RRC configures the following parameters in the BeamFailureRecoveryConfig, BeamFailureRecoverySCellConfig, BeamFailureRecoveryServingCellConfig and the RadioLinkMonitoringConfig for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets);
-	beamFailureDetectionTimer for the beam failure detection (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets);
-	beamFailureRecoveryTimer for the beam failure recovery procedure;
-	rsrp-ThresholdSSB: an RSRP threshold for the SpCell beam failure recovery;
-	rsrp-ThresholdBFR: an RSRP threshold for the SCell beam failure recovery or for the beam failure recovery of BFD-RS set of Serving Cell;
-	powerRampingStep: powerRampingStep for the SpCell beam failure recovery;
-	powerRampingStepHighPriority: powerRampingStepHighPriority for the SpCell beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the SpCell beam failure recovery;
-	preambleTransMax: preambleTransMax for the SpCell beam failure recovery;
-	scalingFactorBI: scalingFactorBI for the SpCell beam failure recovery;
-	ssb-perRACH-Occasion: ssb-perRACH-Occasion for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-ResponseWindow: the time window to monitor response(s) for the SpCell beam failure recovery using contention-free Random Access Resources;
-	prach-ConfigurationIndex: prach-ConfigurationIndex for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-OccasionList: ra-OccasionList for the SpCell beam failure recovery using contention-free Random Access Resources;
-	candidateBeamRSList: list of candidate beams for SpCell beam failure recovery;
-	candidateBeamRSSCellList: list of candidate beams for SCell beam failure recovery;
-	candidateBeamresourceList: list of candidate beams for beam failure recovery of BFD-RS set 0 of Serving Cell;
-	candidateBeamresourceList2: list of candidate beams for beam failure recovery of BFD-RS set 1 of Serving Cell.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER (per Serving Cell or per BFD-RS set of Serving Cell configured with two BFD-RS sets): counter for beam failure instance indication which is initially set to 0.
The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if the Serving Cell is configured with two BFD-RS sets, the MAC entity shall for each BFD-RS set of the Serving Cell:
2>	if beam failure instance indication for a BFD-RS set has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer;
3>	increment BFI_COUNTER of the BFD-RS set by 1;
3>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
4>	trigger a BFR for this BFD-RS set of the Serving Cell;
2>	if BFR is triggered for both BFD-RS sets of the SpCell and is not successfully completed:
3>	initiate a Random Access procedure (see clause 5.1) on the SpCell;
2>	if the Serving Cell is SpCell and the Random Access procedure initiated for beam failure recovery of both BFD-RS sets of SpCell is successfully completed (see clause 5.1):
3>	set BFI_COUNTER of each BFD-RS set of SpCell to 0.
3>	consider the Beam Failure Recovery procedure successfully completed.
2>	if the beamFailureDetectionTimer of this BFD-RS set expires; or
2>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0.
2>	if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0;
3>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of this BFD-RS set of the Serving Cell.
2>	if the Serving Cell is SCell and the SCell is deactivated as specified in clause 5.9:
3>	set BFI_COUNTER of each BFD-RS set of SCell to 0;
3>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of all BFD-RS sets of the Serving Cell.
1>	else:
2>	if beam failure instance indication has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer;
3>	increment BFI_COUNTER by 1;
3>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
4>	if the Serving Cell is SCell:
5>	trigger a BFR for this Serving Cell;
4>	else if the Serving Cell is PSCell, the SCG is deactivated and beam failure of the PSCell was not indicated to upper layers since the SCG was deactivated:
5>	indicate beam failure of the PSCell to upper layers.
4>	else
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
2>	if the beamFailureDetectionTimer expires; or
2>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this Serving Cell:
3>	set BFI_COUNTER to 0.
2>	if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed (see clause 5.1):
3>	set BFI_COUNTER to 0;
3>	stop the beamFailureRecoveryTimer, if configured;
3>	consider the Beam Failure Recovery procedure successfully completed.
2>	else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this Serving Cell; or
2>	if the SCell is deactivated as specified in clause 5.9:
3>	set BFI_COUNTER to 0;
3>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed and if none of the Serving Cell(s) of this MAC entity are configured with two BFD-RS sets:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.
1>	if the Beam Failure Recovery procedure determines that at least one BFR for BFD-RS set has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed; or
1>	if the Beam Failure Recovery procedure determines that at least one BFR for BFD-RS set for only one BFD-RS set has been triggered and not cancelled for an SpCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed; or
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed and if at least one Serving Cell of this MAC entity is configured with two BFD-RS sets:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Enhanced BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Enhanced BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated Enhanced BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated Enhanced BFR MAC CE.
2>	else:
3>	trigger the SR for beam failure recovery of each BFD-RS set for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed;
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.
All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell. All BFRs triggered for a BFD-RS set of a Serving Cell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the Serving Cell.
The MAC entity stops, if any, ongoing Random Access procedure due to failure of both BFD-RS sets of SpCell, if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of one of the BFD-RS sets of the SpCell.
End of Changes
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