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[bookmark: _Ref521334010]Introduction
In this contribution, the remaining issues on other aspects including control plane signaling and procedures relevant to RAN1 for NCR was discussed.
Discussion on control plane signaling and procedures
[bookmark: _GoBack]Access link beam indication for paired spectrum 
In [1], the description of NCR’s operating bands is as follows:
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NR repeater is designed to operate in the operating bands in FR1 and FR2-1 defined in TS 38.104 [2] except the operating bands n46, n96 and n102.



In [2], the description of NR operating bands is as follows. The unsupported operating bands for NCR are marked in yellow:
	5.2	Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 
…
Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n13
	777 MHz – 787 MHz
	746 MHz – 756 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n247
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n30
	2305 MHz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n46
	5150 MHz – 5925 MHz 
	5150 MHz – 5925 MHz
	TDD (NOTE 3)

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 MHz
	TDD

	n54
	1670 MHz – 1675 MHz
	1670 MHz – 1675 MHz
	TDD

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n67
	N/A
	738 MHz – 758 MHz
	SDL

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n85
	698 MHz – 716 MHz 
	728 MHz – 746 MHz
	FDD

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD (NOTE 2)

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD (NOTE 2)

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD (NOTE 2)

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD (NOTE 2)

	n95 (NOTE 1)
	2010 MHz – 2025 MHz
	N/A
	SUL 

	n96 (NOTE 4)
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD (NOTE 3)

	n975
	2300 MHz – 2400 MHz
	N/A
	SUL 

	n985
	1880 MHz – 1920 MHz
	N/A
	SUL 

	n996
	1626.5 MHz -1660.5 MHz
	N/A
	SUL

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD

	n1024
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD3

	n1048
	6425 MHz – 7125 MHz
	6425 MHz – 7125 MHz
	TDD

	n105
	663 MHz – 703 MHz
	612 MHz – 652 MHz
	FDD

	NOTE 1:	This band is applicable in China only.
NOTE 2:	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band.
NOTE 3:	This band is restricted to operation with shared spectrum channel access as defined in TS 37.213 [20].
NOTE 4:	This band is applicable only in countries/regions designating this band for shared-spectrum access use subject to country-specific conditions.
NOTE 5:	The requirements for this band are applicable only where no other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area. For scenarios where other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications. 
NOTE 6:	UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz per FCC Order DA 20-48. 
NOTE 7:	DL operation is restricted to 1526-1536 MHz frequency range. UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz per FCC Order 20-51 [24]
NOTE 8:	This band is applicable only in countries/regions designating this band for IMT licensed operation subject to country-specific conditions.



Table 5.2-2: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n259
	39500 MHz – 43500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD

	n262
	47200 MHz – 48200 MHz
	TDD

	n263
	57000 MHz – 71000 MHz
	TDD






From the above description, the NCR supports both unpaired spectrum and paired spectrum.
Observation 1 Both unpaired spectrum and paired spectrum are included in NCR scope.
In [3], the beam used by NCR-Fwd for transmissions or receptions on the access link is defined as follows:
	The NCR-Fwd uses a same beam for transmissions and receptions on the access link during respective time resources associated with the beam.
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. 
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS.   
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.



From the above description, the access link beam indication is only for unpaired spectrum. For paired spectrum, the access link beam indication is missing.
Observation 2 The access link beam indication for paired spectrum is missing.
Proposal 1 For paired spectrum, the NCR can be provided with two lists of sets of resources: the first list for transmissions on the access link, the second list is for receptions on the access link. Adopt the CR on NCR for clause 20 of TS 38.213.
	Reason for change:
The access link beam indication for paired spectrum needs to be supported.
Summary of change:
For paired spectrum, the NCR can be provided two lists of sets of resources:  the first list for transmissions on the access link, the second list is for receptions on the access link.
Consequences if not approved:
The access link beam indication for paired spectrum is missing.
================================================================================
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd uses a same beam for transmissions and receptions on the access link during respective time resources associated with the beam.
For unpaired spectrum, tThe NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. For paired spectrum, the NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList two lists of sets of resources, the first list for transmissions on the access link, the second list is for receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS.
For unpaired spectrum, tThe NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. For paired spectrum, the NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList two lists of sets of resources, ncr-SemiPersistentFwdResourceSetId is unique between two lists. The first list is for transmissions on the access link, the second list is for receptions on the access link. And a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. For paired spectrum, the first pair of time resource and corresponding beam index is for transmission on the access link, the second pair of time resource and corresponding beam index is for reception on the access link, and so on. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >



Proposal 2 Send LS to RAN2 with information for modification on high layer parameter:
· ncr-PeriodicFwdResourceSetToAddModList two lists of sets of resource
· ncr-SemiPersistentFwdResourceSetToAddModList two lists of sets of resource

Beam information for access link during BFR 
	Agreement#112 
Once beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF until the beam failure recovery is completed.



In [3], the description of beam failure recovery is as follows:
	When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11 TS 38.321].



The beam failure recovery process only creates the beam of C-link. Considering that C-link and A-link (Access link) are independent, C-link beam failure does not mean A-link beam failure. After beam failure recovery is complete, the following aspects need to be clarified:
· Which symbols/slots are ON/OFF for A-LINK? 
· What’s the beam information used to forwarding for the ON symbols/slots of A-link?
Because the ON-OFF information is implicitly indicated by the beam information, the beam information for A-link forwarding can indicate the ON-OFF information. So it is need to discuss what beam information is used for A-link after C-link beam failure recovery is completed.
In CR to 38.321[4], the description of beam failure recovery is as follows:
	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> 	if the Random Access procedure was triggered by beam failure recovery for NCR-MT:
4>	indicate to NCR-Fwd to resume forwarding using the last forwarding configuration received by NCR-MT as part of side control information before beam failure detection;
3>	consider the Beam Failure Recovery procedure successfully completed.



The words “the last forwarding configuration” are not clear which configurations are included. There could be two understanding with the wording: 
Option1: The last forwarding configuration includes all beam information (RRC, MAC-CE, DCI) for A-link. The NCR-Fwd is OFF until the link recovery procedure is complete [11 TS 38.321]. Then the NCR-MT reuses the stored beam information (RRC, MAC-CE and DCI) for A-link. 
Option2: The last forwarding configuration includes only higher layer beam information (RRC, MAC-CE) for A-link. The NCR-Fwd is OFF until the link recovery procedure is complete [11 TS 38.321]. Then the NCR-MT reuses the stored beam information from RRC and MAC-CE only for A-link. The beam information inside the previous DCI before link recovery will not be used.
For Option 1, the NCR may miss the DCI due to C-link beam failure and subsequently use the outdate beam information in previous DCI before the link recovery, which will cause misunderstanding between NCR and gNB.
Option2 seems to be a good tradeoff as it can reduce the configuration delay and ensures the reliability for beam information.
Proposal 3 The last forwarding configuration includes only higher layer beam information (RRC, MAC-CE) for A-link. The beam information inside the previous DCI before link recovery will not be used.

Conclusion
In this contribution, we share our views on other aspects including control plane signaling and procedures relevant to RAN1 for NCR. The observations and proposals are summarized as follows:
Observation 1 Both unpaired spectrum and paired spectrum are included in NCR scope.
Observation 2 The access link beam indication for paired spectrum is missing.
Proposal 1 For paired spectrum, the NCR can be provided with two lists of sets of resources: the first list for transmissions on the access link, the second list is for receptions on the access link. Adopt the CR on NCR for clause 20 of TS 38.213.
	Reason for change:
The access link beam indication for paired spectrum needs to be supported.
Summary of change:
For paired spectrum, the NCR can be provided two lists of sets of resources:  the first list for transmissions on the access link, the second list is for receptions on the access link.
Consequences if not approved:
The access link beam indication for paired spectrum is missing.
================================================================================
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd uses a same beam for transmissions and receptions on the access link during respective time resources associated with the beam.
For unpaired spectrum, tThe NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. For paired spectrum, the NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList two lists of sets of resources, the first list for transmissions on the access link, the second list is for receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS.
For unpaired spectrum, tThe NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. For paired spectrum, the NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList two lists of sets of resources, ncr-SemiPersistentFwdResourceSetId is unique between two lists. The first list is for transmissions on the access link, the second list is for receptions on the access link. And a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. For paired spectrum, the first pair of time resource and corresponding beam index is for transmission on the access link, the second pair of time resource and corresponding beam index is for reception on the access link, and so on. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >



Proposal 2 Send LS to RAN2 with information for modification on high layer parameter:
· ncr-PeriodicFwdResourceSetToAddModList two lists of sets of resource
· ncr-SemiPersistentFwdResourceSetToAddModList two lists of sets of resource
Proposal 3 The last forwarding configuration includes only higher layer beam information (RRC, MAC-CE) for A-link. The beam information inside the previous DCI before link recovery will not be used.
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