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1. [bookmark: _Ref18181]Introduction
In RAN1#111 meeting, discussion on the side control information (SCI) design and corresponding NCR behavior has been conducted with some agreements. In this contribution, the corresponding views on the pending issues are further elaborated.
1. [bookmark: _Ref54269283]Discussion on beam information
1. Beam indication for access link
Based on the agreement and discussion in previous meeting, in order to support periodic, semi-persistent and aperiodic beam indication, details of beam indication including signaling of beam and associated time domain resource should be further discussed.
0. Periodic beam indication
In RAN1#111, following agreement has been achieved for periodic beam indication on the access link. The new RRC signaling definition is needed, which can be referred to [1].
	Agreement
For each periodic beam indication for access link, one RRC signaling is used with the information defined by the following:
Option-2: 
· A list of X() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of 
Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
· The periodicity is configured as part of the RRC signaling for periodic beam indication
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· The reference SCS is configured as part of the RRC signaling for periodic beam indication
· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.


RRC signaling design
According to the agreement, for each periodic beam indication, one RRC signaling is used to configure a list of forwarding resource with the same periodicity. Although NCR is not aware of the details of forwarded signal by the periodic indication, in order to well match the scheduling decision of gNB, the potential use cases should be analyzed to figure out the details of required periodic beam indications [1] 
In NR, the periodic signals may include common signals and UE specific signals. The periodic ones are listed in Table 1. 
[bookmark: _Ref127516491]Table 1 Examples of periodic signal in NR system
	Type 
	Direction
	Signal
	Channel

	Cell-specific
	DL
	SSB
	PBCH

	
	
	Common DCI
	PDCCH

	
	
	SIB1
	PDSCH

	
	
	SIBx
	

	
	UL
	PRACH
	PRACH

	UE-specific
	DL
	SPS
	PDSCH

	
	
	CSI-RS
	

	
	
	PRS
	

	
	
	Common DCI
	PDCCH

	
	UL
	SRS
	PUSCH

	
	
	CG
	

	
	
	SR
	PUCCH


For the cell-specific signals, the SSB, SIB1, PRACH and common DCI (e.g., Type 0-PDCCH for SIB1, Type 1-PDCCH for PRACH, Type 2-PDCCH for paging) are related to the DL synchronization and UL initial access procedures. For common DCI, at most 4 different common search spaces (e.g., ra-SearchSpace, pagingSearchSpace) with different periodicity can be configured. In a practical network, the SSB is used as the QCL reference signal in these procedures. Therefore, a common periodicity can be used for these signals and one periodic RRC signaling can be used in this case. However, each SIBx may have different periodicity due to its own usage. Therefore it may need another periodic RRC signaling.
For the UE-specific signals, the TRS (a special case of CSI-RS) is generally shared by multiple UEs, which can be a common signal from the viewpoint of gNB. Similarly, though the SRS and SR is UE-specific, the SRS and PUCCH resource is generally shared by multiple UEs due to UL multiplexing. As a result, the resource for the SRS and SR is generally fixed from the viewpoint of gNB. Therefore, these signals may be regarded as common and be forwarded like cell-specific signals. On the other hand, the CSI-RS for CSI and BM purpose is expected to be UE tailored. The PRS is only for positioning purpose. The SPS and CG also uses UE-specific resource allocation. The common DCI with format of 2_x is also UE-specific which is transmitted for a group of UEs. Therefore, the CSI-RS for CSI and BM purpose, PRS, SPS, CG and common DCI with format 2_x may need separate RRC signaling per UE. According to the current specification, the maximum number of configured CSI-RS resource each with a periodicity is 192. Similarly, the maximum numbers of SRS resource, CG configurations, SPS configurations, TRS configurations, PRS configurations are 64, 12, 8, 64, 1 respectively. And the search space for common DCI format 2_x can be up to 10. The number of RRC signaling for these periodic signals depends on the number listed above. If multiple UEs uses the same periodicity in these signals, the corresponding RRC signaling can be shared.
As analyzed above, as long as the periodicity is the same, periodic beam indication for different signals can be wrapped into one RRC signal.
Observation 1: The signals with the same periodicity can be configured using one RRC signaling and the maximum number of periodic beam indication can be equal to the number of periodicity candidates.
As for derivation of the candidate periodicity set for the periodic beam indication, the most straightforward way is to list the periodicity set of all periodic signals, and take the intersection of these periodicity sets. The periodicity sets of all periodic signals are listed in Table 2 (the periodicity set for each type of signal mainly considers the first release):
Table 2 Periodicity of periodic signals
	Type 
	Signal
	Periodicity

	Cell-specific signals
	SSB
	5, 10, 20, 40, 80, 160(ms)

	
	PRACH
	10, 20, 40, 80, 160(ms)

	
	Common DCI
	1, 2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640, 1280, 2560 (slot)

	UE specific signals
	SRS
	1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560 (slot)

	
	CSI-RS for TRS
	10, 20, 40, 80 (slot)

	
	CSI-RS for CSI and BM
	4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640 (slot)

	
	DL-PRS
	4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240 (ms)

	
	UL CG
	2sym, 7sym, 1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120 (slot)

	
	DL SPS
	10, 20, 32, 40, 64, 80, 128, 160, 320, 640 (ms)


According to the table above, some of these periodicities are in slot level, while some are in ms level. Since the reference SCS is a part of the beam indication, it’s more reasonable to use slot as the time unit of the periodicity. Take the intersection of these periodicities and preclude some extreme cases as highlighted, the periodicity of the periodic beam indication for NCR can be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Proposal 1: The periodicity of periodic beam indication could be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Another FFS part is the value of Xmax, which determines the maximum number of forwarding resources in a periodic beam indication. The expected value is analyzed using different signals mentioned above.
For the cell-specific signals, Xmax depends on the beam number and the number of possible offsets in one period. For example, at most 64 beams can be used to transmit 64 SSBs per cell, which means at most 64 forwarding resource is needed. The SIB1 is needed per SSB, which means at most 64 forwarding resource. The PRACH resource is associated to the SSBs using the higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. In typical FR2 networks, each SSB is generally associated to one time RO. In this case, at most 64 forwarding resource is needed for PRACH. If the common DCI shares the same periodicity as the SSB’s, at most 64*4 forwarding resource is needed based on up to 4 configured common search spaces. The SIBx reception also uses SSB as QCL reference signal. Therefore, if the SSB’s periodicity is used by SIBx, at most 64 forwarding resource is needed per SIBx. In this example, Xmax = 64*3+64*4+64*NSIBx (NSIBx means the number of SIBx with the SSB’s periodicity) forwarding resource can be put into one RRC signaling.
For the UE-specific signals, Xmax is expected to be larger due to more flexible scheduling. The number of beams that can be used for UE-specific signals is generally larger than the SSB number. For example, the maximum number of TCI states is 128 in R17 specifications, the NCR’s beam number should follow this TCI state number pool design to properly forward the UE-specific signals. The theoretical extreme case for Xmax is that, each forwarding resource occupies one symbol and adjacent forwarding resource have different beam indexes, then Xmax equals to the periodicity*14. For example, 140 symbols are available in a 10 slot periodicity, each symbol can be allocated to one beam and the same beam can be used in discontinuous symbols. However, in practical networks, this theoretical Xmax will not be used. Otherwise, all time resource will be occupied by the periodic signal.
In a nutshell, the Xmax value may be a value of hundreds to thousands to cope with the cell-specific signals. And multiple RRC signals can be used to cover more flexible cases for UE-specific signals. 
Observation 2: Based on the analysis of cell-specific signals, the Xmax value may be a value of hundreds to thousands. And multiple RRC signals can be used to cover more flexible cases for UE-specific signals.
Proposal 2: The maximum number of beam indexes for periodic beam indication can be 128.
Regarding the duration in symbol, as discussed in last meeting, it’s possible to configure multiple slots using this parameter, considering that the use cases might be the repetition, based on the enhanced repetition in Rel-17, the maximum number of repetitions is 32, then the candidate values of the duration in symbol can be {1, 2, ...448}.
Proposal 3: The candidate values of the duration in symbol for periodic beam indication can be {1, 2, ...448}.
Furthermore, value ranges of other parameters such as the reference SCS, slot offset, symbol offset are elaborated in [1] together with the detailed description of the RRC parameters. 
0. Aperiodic beam indication
	Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.


According to previous discussion, regarding the design of  beam fields and  time resource fields, there are 2 options on the  value:
· Option-1: If , a simple 1-to-1 mapping can be used to associate the beam with the time resource. In this case, all possible time resources are configured to the NCR using RRC signaling by the gNB firstly. Each time resource is a defined by {SlotOffset, SymbolOffset, NumberSymbol). An example is shown in Table 3, in which Nt time resources are configured and some of the time resource indexes {0, 1, ... Nt-1} will be selected by the DCI to indicate the applicable time of corresponding beams. With , the beam index and time resource index in the DCI can be combined with full scheduling flexibility. Considering DCI’s overhead, the number of time resource, called Nt, should be limited, e.g. 128. 
[bookmark: _Ref127517112]Table 3 The exemplified DCI design for AP beam indication 
	Time resource index
	Time resource

	0
	t0 = {SlotOffset(0), SymbolOffset(0), NumberSymbol(0)}, and this triad format is followed by all other tx.

	1
	t1

	...
	...

	Nt-1
	tNt-1



· Option-2: If , only one time resource index is included in the DCI. To indicate time resource for up to  beams, a more complex RRC configuration is needed, which covers all possible time resource combinations of 1 to  valid triads corresponding to 1 to  beam index fields. An example is shown in Table 4. The entries with 1 triad is defined with index 0~Nt-1 like that in the Option-1. If 2 valid beams are indicated in one DCI, the time resource includes 2 triads, which can be selected from the Nt triads defined in the Option-1. Theoretically, there are C(Nt, 2) combinations. If  valid beams are indicated in one DCI, the time resource includes  triads, which can be selected from the Nt triads, and C(Nt, Lmax) combinations are available. Therefore, the number of time resource entries is expected to be much larger than that in the Option-1. In this case, the complexity may be prohibitively high with RRC configuration of all possible combinations to the NCR. If only part of combinations are configured, the scheduling flexibility of  is largely restricted. 
[bookmark: _Ref127517186]Table 4 The exemplified DCI design for AP beam indication if 
	Time resource index
	Time resource
	Note

	0
	t0 = {SlotOffset(0), SymbolOffset(0), NumberSymbol(0)}, and this triad format is followed by all other tx
	The entries with 1 triad is defined with index 0~Nt-1 like that in the Option-1. 
The number of entries equals to C(Nt,1)=Nt.
Note: These indexes are corresponding to 1 beam index field case.

	1
	t1
	

	...
	...
	

	Nt-1
	tNt-1
	

	Nt
	t0, t1
	C(Nt,2)=Nt(Nt-1)/2 entries for time resource including 2 triads.
Note: These indexes are corresponding to 2 beam index fields case.

	Nt+1
	t0, t2
	

	...
	...
	

	Nt+Nt(Nt-1)/2-1
	tNt-2, tNt-1
	

	...
	...
	...

	-1
	 tNt-Lmax, ..., tNt-2, tNt-1
	C(Nt,Lmax) entries for time resource including Lmax triads


Based on the scheduling flexibility and overhead analysis for RRC configuration, Option-1 is supported. Accordingly, the DCI includes following fields, and each beam index is associated with the same numbered time resource index. In addition, the reference SCS should be put into the DCI instead of in the RRC, since an NCR needs to forward signals with different reference SCSs dynamically.
Proposal 4: To enable full scheduling flexibility,  is supported with a simple 1-to-1 mapping to associate the beam with the time resource.
Proposal 5: To support dynamic forwarding of signals with different SCS, the SCS should be included in DCI.
When the values of  and  are known, the DCI bit size can be calculated by the NCR for its DCI decoding. However, the actual indicated beam number  is also needed for the NCR to carry out forwarding operation properly. A simple way is to use an invalid time resource for unused beams. For example, the (Nt-1)th entry in Table 3 can be set as invalid. In the DCI, if the gNB needs to indicate  beams, the first  valid time resource indexes are filled for the first  beams. For the remaining  beam indexes, the corresponding time resource index is (Nt-1), which means these beams are not indicated in the current DCI. 
Proposal 6: The actual indicated beam number  can be determined by the time resource field.
RRC parameter design
According to the agreement, an RRC parameter is needed to predefine a list of time domain resources. 
The maximum number of entries in the time domain resource list for aperiodic beam indication should be determined, and the bitwidth of the time resource field is determined by this value. From the flexibility perspective, the length of the list is better to be larger. However, from the DCI overhead perspective, the value should be limited to reduce the bitwidth of the time resource field, so that the number of beam and time resource fields can be increased. Considering the tradeoff of flexibility and DCI overhead, the maximum number of forwarding resources can be 128, so that the bitwidth of time resource field is 7.
Proposal 7: The maximum number of entries in a time domain resource list for aperiodic beam indication can be 128.
It’s also necessary to define the slot offset NslotOffset for the time domain resource, which is different from the time domain resource for periodic indication since there is no such period. Since the aperiodic beam indication is based on dynamic scheduling per UE, the value of NslotOffset can be set as {0...3}.
Proposal 8: The value range of slot offset in time domain resource for aperiodic beam indication can be {0...3}.
The duration of the time domain resource for aperiodic beam indication is based on typical values in dynamic scheduling per UE, for example, {1, 2, ..., 28} symbols.
Proposal 9: The candidate values of the duration in symbols for the time domain resource of aperiodic beam indication can be {1, 2, ..., 28}.
Meanwhile, as agreed in last meeting, one DCI is used for aperiodic beam indication. Since multiple NCRs with different scheduling requirements may be connected to the same gNB, a NCR-specific DCI is needed, which uses CRC scrambled with an NCR-specific RNTI, which is not decodable to normal UEs.
0. Semi-persistent beam indication
In the RAN1#111 meeting, regarding the semi-persistent beam indication, following two options are discussed:
· Option-1: 
· A list of Y () beam indication is configured by one RRC signaling
· Each beam indication in the list corresponds to a list of Z() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of, which refers to the maximum beams indicated in one indication.
· One MAC CE is used to select one of Y beam indication from the list
· Option-2: 
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· FFS: The value of Z () , where  refers to the maximum beams indicated in one indication.
As for the Option-1, the RRC signaling is used to pre-configure the possible combinations of Z forwarding resources in one indication, then the MAC CE is used to select one of possible combinations from the list. The length of list (i.e., the value of Y) depends on two aspects: the first aspect is the possible configurations of a forwarding resource, which depends on the possible combinations of different beam index and different time resources; the second aspect is the possible combinations of different number of forwarding resources since the number of forwarding resources in one indication (i.e., the value of Z) may vary from 1 to Zmax. In this case, the flexibility is limited since the MAC CE signaling can only select from the configured list of Z forwarding resources in the RRC signaling, and the bit size of RRC signaling can be very large if all the possible combinations are configured to allow the flexibility. Compared to the Option-1, the Option-2 is more straightforward since the RRC signaling is used to only configure the possible forwarding resources and the MAC CE signaling is used to select Z forwarding resources from the RRC configuration to allow more flexibility. Thus, the Option-2 is preferred for the semi-persistent beam indication.
In addition, the value of Zmax  needs further discussion. The Zmax refers to the maximum beams indicated in one indication for the access link, which is related to the semi-persistent signal transmission and the maximum number of beams. In the current specification, the semi-persistent resource can be configured by the RRC signaling for the semi-persistent signal, e.g., the semi-persistent NZP-CSI-RS, the semi-persistent SRS. The maximum number of NZP-CSI-RS resources associated with a NZP-CSI-RS resource set is 64. And the maximum number of TCI states is 128 in R17 specifications, which the NCR’s beam number can also follow to have the same TCI state number design. To enable the flexibility, the value of Zmax can be set as 128.
Proposal 10:  For semi-persistent beam indication, option-2 is supported:
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· The value of  () can be set as 128, where  refers to the maximum beams indicated in one indication. 
0. Priority among different indication
As for the priority of the beam indication among periodic, semi-persistent and aperiodic indication, following three options are discussed in the last meeting:
· Option-1: No conflict is expected on the beam indication from different types of indication.
· Option-2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication >periodic beam indication
· Option-3: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Periodic beam indication > aperiodic beam indication > semi-persistent beam indication
From our viewpoint, the Option-1 is preferred since in the current specification, it is assumed the gNB will not dynamically schedule a DL/UL transmission which conflicts with the semi-static DL/UL configuration.  Therefore, the potential collision should be avoided by gNB’s scheduling. For example, the cell-specific signal (e.g., the SSB and PRACH) should be forwarded without collision with dynamic scheduled signal. As a result, no additional priority rule is needed and the specification effort is limited.
In addition, Option-2 is also acceptable since it is aligned with legacy gNB scheduling behavior. For example, there may be conflicts among the scheduling of periodic SRS, semi-persistent SRS and aperiodic SRS. In this case, the priority order is: aperiodic SRS > semi-persistent SRS > periodic SRS. Similarly, this existing priority order can be adopted to facilitate NCR’s forwarding of corresponding signal.
Since the NCR is used to forward the signal between the gNB and the UEs, the scheduling restriction and the priority rule should directly reuse the existing counterparts in the current specification. Hence Option-3 is not preferred. 
In addition, it’s very likely that multiple periodic indications will be configured with different periodicities, then it should also be guaranteed that there is no conflict between these periodic indications, otherwise, it’s impossible to avoid such conflict.
Proposal 11: For the priority rule of the beam indication among periodic, semi-persistent and aperiodic indication, following two options are supported:
· Option-1: No conflict is expected on the beam indication among indication, e.g., same & different types.
· Option-2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
1. Beam indication for backhaul link
In the last RAN1#111 meeting, following agreements are achieved for the beam indication of the backhaul link:
	Agreement
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
Agreement
The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.


According to the above agreements, the semi-static beam indication for backhaul link is supported and a new MAC CE is used to select one of TCI state ID or SRI from the RRC-configured list of beams for C-link. Regarding the new MAC CE signaling, how to determine the applicable BWP for the new MAC CE needs further discussion.
Considering the RRC configuration of beams for C-link is shared with the backhaul link, the BWP which the new MAC CE applies can follow the current specification for simplicity.  As for the current DL beam indication via MAC CE in Rel-15 (i.e., TCI State Indication for UE-specific PDCCH MAC CE), the BWP is the active BWP by default. As for the UL beam indication via MAC CE in Rel-15 (i.e., PUCCH spatial relation Activation/Deactivation MAC CE) and the beam indication framework in Rel-17 (i.e., Unified TCI States Activation/Deactivation MAC CE), there exists a dedicated BWP ID field in the MAC CE signaling and the value of this field is based on the bandwidth part indicator field in the DCI, which is used to indicate the current active BWP ID. Following the same rule, the applicable BWP of the new MAC CE for the backhaul link can be directly set as the active BWP of C-link, and there is no need to have a dedicated BWP ID field in the new MAC CE signaling. 
The parameters design of the new MAC CE signaling can refer to [1] for more details. 
Proposal 12: For the beam indication of backhaul link, the BWP which the new MAC CE applies can be the active BWP and there is no need to have a dedicated BWP ID field in the new MAC CE.
1. Discussion on other information
Explicit OFF indication
	Agreement
For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
Agreement
For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd


In last meeting, the agreement on how to indicate the ON state has been achieved, i.e. if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s). 
Regarding whether and how to indicate OFF state, although default OFF is assumed when there is no beam indication, there are some cases that requires explicit indication to turn off the NCR. For example, there might be some semi-persistent or periodic beam indication to indicate the NCR to be ON in pre-allocated time domain resource, among these semi-static ON duration, it’s beneficial to allow some deactivation signals to release some of these resources to be OFF, such deactivation signal can be regarded as a kind of explicit OFF indication. 
Meanwhile, the explicit OFF is also one simplest way to turn OFF the NCR for power saving according to the traffic/scheduling decision by gNB. Compared to the OAM or manual operation based solution, explicit OFF is more straightforward. 
Proposal 13: In addition to the default behavior, explicit OFF indication can also be considered.
Power control for simultaneous backhaul link and C-link transmission
In RAN#98-e meeting, some companies raised the issue on how to handle the power of backhaul link and C-link when they transmit simultaneously and share the same RF component. In this case, it should be guaranteed that the sum of backhaul link power and C-link power does not exceed the total power restriction for NCR. Besides, the output power determination of these two links are independent from each other in normal case, then, when backhaul link and C-link transmission occur simultaneously, it can be discussed which link is prioritized and how to determine the output power for each link so that the total output power can be restricted.
Proposal 14: Power control for simultaneous backhaul link and C-link transmission can be considered. 
1. Discussion on the applicable time for SCI
As agreed in last meeting, ON-OFF state of NCR is implicitly determined by beam indication, and the periodic and aperiodic beam indication corresponding with time domain resource have been specified. 
For the ON-OFF switching time and beam switching time, one solution is to define it as NCR capability and NCR could report the capability via RRC signalling or OAM. However, in previous meeting, some companies point out that in this way it may make it really difficult for gNB’s scheduling since different NCRs may report different ON-OFF switching time and beam switching time. Alternatively, another solution is to specify the applicable time of beam indication with a fixed gap in specification to cover the different switching time from different NCRs, i.e., consider a maximum ON-OFF/beam switching time. From the perspective of implementation the latter one is more preferred due to the simplicity for gNB's scheduling.
Proposal 15: No need to define capability for beam/ON-OFF switching time for NCR Fwd. 
For periodic beam indication, the NCR will autonomously switch back to default OFF state when there is no beam indication, or switch from OFF to ON according to periodic beam indication, i.e., RRC configured pattern. Since the starting time is defined as slot offset and symbol offset in a period, it’s natural to assume that the beam and ON-OFF switching time have been covered by the configuration of the time domain resource, there is no need to explicitly define additional gap for beam and ON-OFF switching time of periodic beam indication in RAN1. 
Regarding the applicable time for periodic beam indication, it can follow the applicable time definition of legacy RRC signaling, i.e., the periodic beam indication can be applied at the starting time defined by slot offset and symbol offset, after the slot when the NCR would transmit a PUCCH with HARQ-ACK information for the PDSCH carrying periodic beam indication.
Proposal 16: The periodic beam indication can be applied at the starting time defined by slot offset and symbol offset in a period, after the slot when the NCR would transmit a PUCCH with HARQ-ACK information for the PDSCH carrying periodic beam indication.	
    - Follow legacy behavior of applicable time for RRC signaling.
For aperiodic beam indication, which is carried by DCI signaling, the NCR will update its ON-OFF state after the reception of indication. When NCR receives the ON-OFF indication, NCR may firstly need some time to decode the DCI indication. Then if HARQ-ACK for PDCCH is supported as discussed in [2], there might be 2 choices for the applicable time of the aperiodic beam indication, one is to apply the ON-OFF state switching according to the indicated starting time after the reception immediately, then provide the HARQ-ACK after the ON-OFF state switching, the other choice is similar as applicable time of RRC signaling, i.e. NCR will apply the ON-OFF state switching after NCR transmits HARQ-ACK feedback. Considering the latency issue, the former one is preferred.
For the aperiodic beam indication, following the design principle of existing spec, as shown in Figure 1, after the receiving the DCI carrying AP indication at slot n, the additional scheduling offset, e.g., X slot will be considered to at least cover the DCI decoding. Then, the indicated beam will be applied at the corresponding time resource, where the starting position is defined as the slot offset with the reference time instant at N+X. Following the format of DCI, the scheduling offset X can be indicated in the PDCCH together with the aperiodic beam indication. 
[image: ]
[bookmark: _Ref127518787]Figure 1 Illustration of timeline for AP beam indication
Proposal 17: The aperiodic beam indication is applied at the starting time defined by slot offset and symbol offset, with the reference time instant at N+X： 
· N refers to the slot when the NCR receives the PDCCH carrying aperiodic beam indication. 
· X slots, should be provided in the PDCCH carrying aperiodic beam indication to allow enough DCI decoding time and ON-OFF state switching time.
Proposal 18: The HARQ-ACK feedback for the PDCCH, if supported, can be transmitted after the beam indication applicable time.
1. Conclusion
In this contribution, discussion on the SCI signaling design and corresponding NCR behavior has been conducted. Other aspects, including explicit OFF indication, power control and beam switching time, are also analyzed. Following proposals and observations are provided based on the analysis.
Observation 1: The signals with the same periodicity can be configured using one RRC signaling and the maximum number of periodic beam indication can be equal to the number of periodicity candidates.
Proposal 1: The periodicity of periodic beam indication could be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Observation 2: Based on the analysis of cell-specific signals, the Xmax value may be a value of hundreds to thousands. And multiple RRC signals can be used to cover more flexible cases for UE-specific signals.
Proposal 2: The maximum number of beam indexes for periodic beam indication can be 128.
Proposal 3: The candidate values of the duration in symbol for periodic beam indication can be {1, 2, ...448}.
Proposal 4: To enable full scheduling flexibility,   is supported with a simple 1-to-1 mapping to associate the beam with the time resource.
Proposal 5: To support dynamic forwarding of signals with different SCS, the SCS should be included in DCI.
Proposal 6: The actual indicated beam number  can be determined by the time resource field.
Proposal 7: The maximum number of entries in a time domain resource list for aperiodic beam indication can be 128.
Proposal 8: The value range of slot offset in time domain resource for aperiodic beam indication can be {0...3}.
Proposal 9: The candidate values of the duration in symbol for the time domain resource of aperiodic beam indication can be {1, 2, ..., 28}.
Proposal 10:  For semi-persistent beam indication, option-2 is supported:
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· The value of  () can be set as 128, where  refers to the maximum beams indicated in one indication. 
Proposal 11: For the priority rule of the beam indication among periodic, semi-persistent and aperiodic indication, following two options are supported:
· Option-1: No conflict is expected on the beam indication among indication, e.g., same & different types.
· Option-2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
Proposal 12: For the beam indication of backhaul link, the BWP which the new MAC CE applies can be the active BWP and there is no need to have a dedicated BWP ID field in the new MAC CE.
Proposal 13: In addition to the default behavior, explicit OFF indication can also be considered.
Proposal 14: Power control for simultaneous backhaul link and C-link transmission can be considered. 
Proposal 15: No need to define capability for beam/ON-OFF switching time for NCR Fwd. 
Proposal 16: The periodic beam indication can be applied at the starting time defined by slot offset and symbol offset in a period, after the slot when the NCR would transmit a PUCCH with HARQ-ACK information for the PDSCH carrying periodic beam indication.	
- Follow legacy behavior of applicable time for RRC signaling.
Proposal 17: The aperiodic beam indication is applied at the starting time defined by slot offset and symbol offset, with the reference time instant at N+X： 
· [bookmark: _GoBack]N refers to the slot when the NCR receives the PDCCH carrying aperiodic beam indication. 
· X slots, should be provided in the PDCCH carrying aperiodic beam indication to allow enough DCI decoding time and ON-OFF state switching time.
Proposal 18: The HARQ-ACK feedback for the PDCCH, if supported, can be transmitted after the beam indication applicable time.
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