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1. Introduction
In the WID [1], the following objectives for RAN1 are identified.
	Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF information
Specify control plane signalling and procedures [RAN2, RAN1]
· The configuration of signalling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed


In this contribution, we will share our views on the side control information and NCR behaviour related to beamforming, UL-DL TDD operation and ON-OFF.
2. Indication/determination of beam for backhaul link
In RAN1#111 meeting, the agreements below were made for the framework of indication and determination of backhaul link beam. According to the agreements, as highlighted, when Rel-17 beam indication framework is used for C-link, for the time resources without simultaneous reception/transmission in C-link and BH-link, the BH-link beam used for forwarding is indicated by gNB, either by the legacy signaling for unified TCI indication or the new MAC CE dedicated for BH-link beam indication.

	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.

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



Meanwhile, it was agreed to support both periodic beam indication by RRC signaling and aperiodic beam indication by DCI for access link. On top of that, “ON” state of NCR-Fwd is indicated by the beam indication for access link. More specifically, the NCR-Fwd should be “ON” over the time resources indicated by the periodic/aperiodic beam indication for access link.

	RAN1#111
Agreement
For FR2, the “ON” state of NCR-Fwd is indicated:
· [bookmark: _Hlk126750398]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


However, as aforementioned, for Rel-17 beam indication framework, for the time resources without simultaneous reception/transmission in C-link and BH-link, the BH-link beam used for forwarding is indicated by gNB. Under Rel-17 beam indication framework, it is possible that a time domain resource indicated by access link beam indication locates before the BH-link beam is indicated or the indicated BH-link beam is applied, and is without simultaneous reception or transmission in C-link and BH-link. A specific example is as shown in Figure 1 below. In Figure 1, we assume the NCR does not support capability with the new signalling for backhaul beam indication. That is, the indicated unified TCI for C-link would be applied for BH-link. Since the NCR-Fwd has no applicable BH-link beam for the time domain resource indicated by the periodic access link beam indication, it is unable to perform forwarding, which would be conflicting with the agreement for “ON” state of NCR-Fwd that the NCR-Fwd should be “ON” over the time domain resources indicated by access link beam indication.


Figure 1. example of AC link beam indication and unified TCI state indication for C-link 
To resolve the issue, the following options can be considered.
· Option 1: when Rel-17 beam indication framework is used for C-link, for the time domain resource without simultaneous downlink reception or uplink transmission in C-link and BH-link, if the BH-link beam has not been indicated by gNB or the indicated beam has not been applied, 
· 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. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
· Option 2: when Rel-17 beam indication framework is used for C-link, for the time domain resource without simultaneous downlink reception or uplink transmission in C-link and BH-link, if the BH-link beam has not been indicated by gNB or the indicated beam has not been applied, the NCR-Fwd is OFF.
Option 1 is preferred because it can guarantee the NCR-Fwd has applicable BH-link beam for time resources indicated by access link beam indication and achieve the same results as Rel-15/16 framework. 
Observation 1: For Rel-17 beam indication framework, it is possible that a time domain resource indicated by access link beam indication locates before the gNB indicates the BH-link beam or the NCR applies the BH-link beam indicated by the gNB. 
· If the indicated time domain resource is without simultaneous downlink reception or uplink transmission in C-link and BH-link, since the NCR-Fwd has no applicable BH-link beam, it is unable to perform forwarding on the time domain resource, which is conflicting with the agreement for “ON” state of NCR-Fwd that the NCR-Fwd should be “ON” over the time domain resources indicated by access link beam indication.
Proposal 1: When Rel-17 beam indication framework is used for C-link, for the time domain resource without simultaneous downlink reception or uplink transmission in C-link and BH-link, if the BH-link beam has not been indicated by gNB or the indicated beam has not been applied, 
· 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. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
3. Indication of beam for access link
3.1 Periodic beam indication for access link beam
Regarding periodic beam indication for access link, the following agreement was achieved in RAN1#111 meeting. 
	Agreement
For each periodic beam indication for access link, one RRC signalling is used including the information defined by the following:
· A list of X () forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of , other details
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.


In our understanding, periodic beam indication is mainly for periodic transmissions between gNB and UEs, e.g. SSB, SIBs, Paging, PRACH, periodic CSI-RS, PUCCH for periodic CSI and Type-1 CG PUSCH etc. Those transmissions have different characteristics in both spatial and time domains. For example, they may have different periodicities, different beam sweeping patterns for same/different UEs. Therefore, it is necessary to support a list of periodic beam indications, so that the configured pattern in the end can match the transmissions well. For example, the maximum number of periodic beam indication for AC-link can be 4 or 8.
Proposal 2：Support multiple periodic beam indications for access link. 
Next, we will discuss the priority issue.
[bookmark: _Hlk126745455]Firstly, since both periodic beam indication and aperiodic beam indication are supported, it is possible that aperiodic beam indication may indicate a beam different from the beam configured by periodic beam indication for a overlapped time resource. For this case, it is necessary to discuss which beam should be used by NCR. Since periodic beam indication may be used for cell-specific transmission or UE-specific transmission as discussed above, the priority of different periodic beam indication may be different. For example, for a periodic beam indication for SSB transmission, the priority should be higher than the aperiodic beam indication. And for periodic beam indication for CG-PUSCH, the priority could be lower than the aperiodic beam indication. Considering the forwarded signals are transparent to NCR, it is beneficial to include priority indication in periodic beam indication, so that NCR can determine the beam to be used when there is collision between periodic beam indication and aperiodic beam indication.
Observation 2: It is necessary to include priority indication so that the NCR can determine the beam to used when there is collision between periodic beam indication and aperiodic beam indication.
Secondly, if multiple periodic beam indications are provided, it is possible that different periodic beam indications may indicate different beams for a same time resource. For this case, it is also necessary to discuss which beam should be used by NCR. 
Observation 3: It is necessary to include priority indication so that the NCR can determine the beam to be used when there is collision between different periodic beam indication.
Proposal 3: For each periodic beam indication for access link, priority is configured as a part of the RRC signaling for periodic beam indication.
3.2 Aperiodic beam indication for access link beam
Regarding aperiodic beam indication for access link, the following agreement was achieved in RAN1#111 meeting. 
	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.


In this section, the following aspects will be discussed based on the agreements.
· Beam indication field
· Time resource indication field
· Reference SCS
· Relationship between two DCIs for aperiodic beam indication
· Timing of aperiodic beam indication
Beam indication field
The number of beam indication fields in the DCI (i.e. value of ) is configured by RRC signaling.  Let  denote the number of beams used for access link. Each beam indication field includes  bits.
Proposal 4: The number of beam indication fields in the DCI is configured by RRC signaling. Each beam indication field includes  bits, where  is the number of beams used for access link.
Time resource indication field
With respect to the first FFS point in the agreement,  is preferred for more flexibility. Consequently, for the 2nd FFS point, it is straightforward to support one-to-one mapping between the beam indication field and time resource indication field, i.e. the nth beam indication field is mapping to the nth time resource indication field in the DCI, as illustrated in Figure 2. 
Up to RRC configuration, each time resource indication field can indicate a row of a time resource table configured by RRC signaling and with each row including one/multiple time resources, and different time resource indication fields can be associated with same or different time resource tables configured by RRC signaling. 


Figure 2. Example of mapping relationship between beam indication fields 
and time resource indication fields in the DCI
Proposal 5: The number of time resource indication fields is same as the number of beam indication fields in the DCI. The nth time resource indication field is associated with the nth beam indication field in the DCI. 
Proposal 6: Up to RRC configuration, each time resource indication field can indicate a row of a time resource table configured by RRC signaling and with each row including one/multiple time resources, and different time resource indication fields can be associated with same or different time resource tables configured by RRC signaling.
In RAN1#111 meeting, it was agreed that “ON” state is indicated by beam indication. If there is a beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with the corresponding beam. Therefore, to avoid/reduce interference caused by NCR, gNB should indicate NCR the corresponding beam only for the time resources with DL/UL transmission between gNB and UEs. For this reason, it should be allowed that gNB only uses a part of beam indication fields and time resource indication fields in the DCI. To enable this, a special value of beam indication fields or time resource indication fields should be introduced. 
Let  denote the number of beams used for access link.  usually results in an integer number. If support a special value of beam indication field, it probably requires one more additional bit, while time resources indication field does not have such problem. Therefore, to save overhead, it is preferred to support a special value of time resource indication field. The following options can be considered.
· [bookmark: _Hlk124775708]Option 1: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth beam indication field and time resource indication field is not used and the NCR-MT would ignore them.
· Option 2: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth and later beam indication fields and time resource indication fields are not used and the NCR-MT would ignore them. 
Observation 4: To avoid/reduce interference caused by NCR, a special value of beam indication field or time resource indication field should be defined to allow gNB to only use a part of beam indication fields and time resource indication fields in the DCI for aperiodic beam indication for access link. And time resource indication field should be used to save overhead.
Proposal 7: Define a special value of time resource indication field to allow gNB to only use a part of beam indication fields and time resource indication fields in the DCI for aperiodic beam indication for access link. Adopt one of the following options. 
•	Option 1: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth beam indication field and time resource indication field are not used and the NCR-MT would ignore them.
•	Option 2: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth and later beam indication fields and time resource indication fields are not used and the NCR-MT would ignore them.

[bookmark: OLE_LINK3]Reference SCS
In RAN1#111 meeting, it was agreed that the reference SCS is configured for each periodic beam indication. The reference SCS for aperiodic beam indication needs to be discussed in this meeting. NCR may serve different UEs over time and different UEs may use different SCS. It is obvious that the more frequently the reference SCS is indicated, the more flexibility it can provide while the more signaling overhead is required. As a trade-off, the reference SCS can be indicated by a field in the DCI and applies to all time resources indicated by the DCI. In addition, whether the DCI includes the field can be configurable, considering that the DCI does not have to indicate the reference SCS for some cases e.g., when the SCS for all UEs served by the NCR is the same. In the case the DCI does not include the field used for indicating the reference SCS, the reference SCS is configured by RRC signaling. 
Proposal 8: For aperiodic beam indication for access link, the field for indicating reference SCS in the DCI is configurable by RRC signaling.
· When the DCI includes the field, the reference SCS is indicated by the DCI and applies to all time resources indicated by the DCI.
· When the DCI does not include the field, the reference SCS is configured by RRC signaling and applies to all time resources indicated by the DCI.

Relationship between two DCIs for aperiodic beam indication
One question would be whether/how to handle the case where two DCIs indicate different beams for overlapped time resources. We do not see big motivations/benefits to allow the case. In addition, if the case is allowed, RAN1 needs to figure out a rule to define NCR’s behavior. There would be multiple alternatives and may have controversial discussions. Since this is the last meeting, it is suggested not to allow the case. That is, the gNB will avoid the case. From NCR’s perspective, it does not expect any two DCIs indicating different beams for overlapped time resources.
Proposal 9: The NCR does not expect any two DCIs indicating different beams for overlapped time resources. 
Restriction of the timing of aperiodic beam indication
When NCR receives aperiodic beam indication, it is necessary to discuss the time offset between the time when NCR receives the DCI of aperiodic beam indication and the starting time of the time resource indicated by the DCI. As show in Figure 3, T1 is the end of reception of DCI indicating aperiodic beam indication, T2 is the starting time of the time resource indicated by the DCI, the time offset between T1 and T2 need to be equal or greater than the latency required by NCR to make sure that the newly indicated beam indication can be successfully applied. The latency required by NCR may include the time for the DCI decoding and the time to set antennas/spatial filters. 


Figure 3. The diagram of timing of aperiodic beam indication for AC-link
In some cases, gNB may not always ensure that the time offset between T1 and T2 is equal or greater than the latency required by NCR, the time offset between the reception of DCI and the starting time of indicated time resources may be less than the latency required for NCR. For example, when the forwarding traffics are burst communications between gNB and UEs or the forwarding traffics have low latency requirement, the time offset between DCI reception and indicated time resource may be not long enough for NCR to successfully apply the beam indication by gNB scheduling. Therefore, it is necessary to determine whether the time offset between DCI reception and the starting time of indicated time resource is equal or greater than the latency required for NCR to decode DCI and switch to the indicated beam. 
Observation 5: gNB may not always ensure that the time offset between DCI reception and the start of indicated time resource is greater than the latency required by NCR, which may include the time for the DCI decoding and the time to set antennas/spatial filters.
Observation 6: It is necessary to determine whether the time offset between DCI reception of aperiodic beam indication and the starting time of indicated time resource is equal or greater than the time required for NCR to decode the DCI and prepare the forwarding beam indicated by the DCI.
[bookmark: _Hlk126836371]A solution to solve this problem is that introduce a threshold, which is used to determine whether the time offset is long enough for NCR to successfully apply the newly indicated aperiodic beam indication. 
When the time offset between the DCI reception and the starting time of indicated time resource is equal or greater than the threshold Y symbols, NCR can complete decoding DCI and switching to the indicated beam, the newly indicated beam indication can be successfully applied.
When the time offset between the DCI reception and the starting time of indicated time resources is less than the threshold, NCR may not decode the DCI completely or switch to the indicated beam, and NCR will fail to perform forwarding of AC-link. To avoid NCR failing to forward the communication in this case, NCR can use the last AC-link beam used for forwarding. By using last AC-link beam used for forwarding, NCR does not need to switch to the indicated beam, which can save the time to set antennas/spatial filters and guarantee NCR being able to perform forwarding of AC-link. According to the discussion above, we propose as below.
Proposal 10: Introduce a threshold to determine whether NCR can successfully apply the spatial filter of the aperiodic beam indication on the indicated time resource. 
Proposal 11: If the time offset between the reception of the DCI and the starting time of indicated time resource is equal or greater than the threshold, NCR use the beam of newly indicated aperiodic beam indication on the indicated time resources.
[bookmark: _Hlk126936770]Proposal 12: If the time offset between the reception of the DCI and the starting time of indicated time resource is less than the threshold, the NCR uses the last beam used for AC-link forwarding on the indicated time resource.
The threshold defines the minimum number of symbols required by NCR to perform DCI reception and apply the spatial filter information received in DCI for AC-link forwarding, such as Y symbols. The number of symbols is measured from the end of the last symbol of the DCI to the start of the first symbol of the indicated time resource. 
Proposal 13: The threshold defines the minimum number of symbols required by NCR to perform DCI reception and apply the spatial filter information received in DCI for AC-link forwarding, such as Y symbols.
[bookmark: _Hlk126941673]Since NCR from different vendors/designs may require different latency for the application of the newly indicated beam, the value of the threshold can be determined based on the NCR capability. NCR need to indicate one value of the minimum number of symbols to gNB per SCS. The threshold Y will be configured by RRC based on NCR capability one value per SCS. And the value of threshold is determined based on the subcarrier spacing of the scheduled time resource in the aperiodic beam indication. 
Proposal 14: NCR shall report one value of the minimum number of symbols per SCS which is required for NCR to perform DCI reception and apply the spatial filter as a capability.
Proposal 15: The threshold Y is configured by RRC based on the NCR capability. 
3.3 Semi-persistent beam indication for access link beam
Regarding semi-persistent beam indication for access link, the following agreement was achieved in RAN1#110 meeting and RAN1#110bis-e. 
	RAN1#110
Agreement
Both dynamic beam indication and semi-static beam indication are recommended for access link.
· Note: the semi-static beam indication includes the semi-persistent indication.

RAN1#110bis-e
Agreement
Following parameters should be supported to define the time resource:
· For a periodic and/or semi-persistent configured time resource, starting time, duration per beam(s) and periodicity is needed.
· For aperiodic indication of time resource, starting time and duration per beam(s) is needed.  
· FFS: The SCS for starting time, duration, and periodicity
· FFS: How to define the duration, e.g., via the length of time resource or resource index(es)
· FFS: Whether indication of starting time can be implicit (e.g., the first slot after the time to apply the received beam indication and the first OFDM symbol in the slot)



Semi-persistent beam indication for AC-link
It is necessary for NCR to support semi-persistent beam indication. UEs who served by NCR will receive or transmit semi-persistent signal, NCR-Fwd needs to perform forwarding of the semi-persistent signal between UEs and gNB. If the periodic beam indication for AC-link is used for semi-persistent forwarding due to UEs’ semi-persistent transmission and reception, NCR-Fwd need to perform periodic “ON” according to the periodic beam indication because the “ON” state of NCR-Fwd is indicated via beam indication. For semi-persistent forwarding, NCR-Fwd does not need to be periodic “ON” state, NCR-Fwd only needs to be “ON” state during the duration of semi-persistent forwarding. Therefore, if periodic beam indication for AC-link is used for semi-persistent forwarding, it will cost unnecessary power consumption due to redundant “ON” state of NCR-Fwd. If aperiodic beam indication is used for semi-persistent forwarding, multiple aperiodic beam indications are needed to be indicated in order to cover the duration of semi-persistent reception and transmission of UEs, which is more complicated for gNB scheduling than semi-persistent beam indication for AC-link. Therefore, semi-persistent beam indication for AC-link should be supported, which can save more power consumption compared with periodic beam indication and be simpler to implement than aperiodic beam indication for AC-link.  
Proposal 16: Semi-persistent beam indication for AC-link is supported.
In order to save some standard effort, semi-persistent beam indication can reuse the RRC design of periodic beam indication for AC-link as much as possible. As shown in Figure 4, for each semi-persistent beam indication, RRC will configure a list of forwarding resources and each forwarding resource consists of {beam index, time resource}. The maximum number of forwarding resources will be limited to Xmax. The periodicity and reference SCS of the semi-persistent beam indication are configured by the RRC and same for all time resources in one semi-persistent beam indication. The time resource consists of {starting slot defined by slot offset in one period, starting symbol defined by symbol offset within the slot, duration by the number of symbols}, which can reuse the RRC parameter of the periodic beam indication for AC-link. 


Figure 4. RRC configuration of period and semi-persistent beam indication for AC-link
Proposal 17: Semi-persistent beam indication can reuse the RRC layer design of periodic beam indication for AC-link as much as possible. 
Proposal 18: One RRC signaling is used including the information defined by the following.
· A list of X (1) forwarding resources, each forwarding resource is defined as {beam index, time resource}.
· Each time resource is defined by {starting slot defined by slot offset in one period, starting symbol defined by symbol offset within the slot, duration by the number of symbols} with dedicated field.
· The periodicity and reference SCS are configured as part of the RRC signaling for semi- persistent beam indication.
· The same periodicity and reference SCS are assumed for all time resources in one semi-persistent beam indication.
Both MAC CE and DCI can be considered for the activation/deactivation of semi-persistent beam indication for AC-link. The activation/deactivation of semi-persistent indication indicated by MAC CE can save physical layer signal overhead compared with DCI but will cost more time delay. If DCI is used for activation and deactivation of semi-persistent beam indication, the DCI can be the same DCI format as the DCI for aperiodic beam indication for AC-link and scrambled by different RNTI with the DCI for aperiodic beam indication. Using DCI for the activation/deactivation of semi-persistent beam indication for AC-link is preferred because of the flexibility and low latency of DCI indication.
Proposal 19: MAC CE or DCI can be exploited to activate/deactivate semi-persistent beam indication for access link.
Two methods of activation/deactivation of semi-persistent beam indication can be considered.
· Option 1: Activate/deactivate semi-persistent beam indication by indicating the value of beam indication ID.
· Option 2: Activate/deactivate semi-persistent beam indication by indicating a bitmap of beam indication ID.
For Option 1, beam indication ID can be used to identify one RRC configuration for semi-persistent beam indication for AC-link. Specifically, the value of the semi-persistent beam indication ID can be indicated for activation or deactivation. To distinguish the beam indication associated with a indicated ID is activated or deactivated, one bit can be used. For example, the bit set to “1” means the beam indication corresponding to the indicated ID is activated, the bit set to “0” means the beam indication corresponding to the indicated ID is deactivated.
For Option 2, bitmap is used to indicated the activated/deactivated status of the beam indication. For example, the beam indication ID is set in ascending order from 0, the i-th bit is set to “1” to indicate that the semi-persistent indication with beam indication ID i is activated, and the i-th bit is set to “0” to indicate that the semi-persistent indication with beam indication ID i is deactivated. 
If single semi-persistent beam indication is activated/deactivated for AC-link, the activation/deactivation semi-persistent beam indication by Option 1, i.e., indicating the beam indication ID of semi-persistent beam indication for AC-link can save more signaling overhead compared with Option 2, i.e., indicating a bitmap of the indication ID for AC-link. 
In some cases, activating/deactivating multiple semi-persistent beam indications for AC-link is needed. For example, NCR may need to perform multiple semi-persistent forwarding for serving different UEs who receive or transmit semi-persistent signal. If activation/deactivation of multiple semi-persistent beam indication is supported, activation/deactivation by using a bitmap of the indication IDs, i.e., Option 2 can be adopted. Compared with Option 1, using a bitmap of the indication ID of semi-persistent beam indication for AC-link can save more signaling overhead and be more flexible. 
Proposal 20: Activating semi-persistent AC link beam indication by using indication ID when single semi-persistent beam indication is activated.
Proposal 21: Activating multiple semi-persistent AC link beam indication by using a bitmap of the indication IDs if the activation of multiple semi-persistent AC link beam indications is supported.
Another issue for semi-persistent beam indication is that the maximum number of semi-persistent beam indications for AC-link need to be limited. If the number of semi-persistent beam indication configured by RRC is large, the signaling overhead will be high for the configuration and indication. For example, the maximum number of semi-persistent beam indication for AC-link can take the maximum number of periodic beam indication for AC-link as reference, such as 4 or 8.
Proposal 22: If semi-persistent beam indication for access link is supported, the maximum number of semi-persistent beam indications for AC-link need to be limited, such as 4 or 8.

Timing of semi-persistent beam indication
If NCRs support semi-persistent beam indication for AC-link, to make sure NCR can complete switching to the indicated beam by semi-persistent indication, the application timing of semi-persistent beam indication needs to be discussed. 
If the semi-persistent beam indication can be activated by MAC CE, the corresponding beam and time resource can be applied starting from the first slot after slot n+L, where slot n is the slot when NCRs transmit the PUCCH with HARQ-ACK in response to the PDSCH carrying the activation of semi-persistent beam indication for AC-link, L is the minimum number of slots required for NCR. For example, L can be , where  is the number of slots per subframe for subcarrier spacing configuration ,  is the SCS configuration for the PUCCH. 
If the semi-persistent beam indication is activated and deactivated by DCI, the beam indication will be applied starting from the symbol at least Y symbols after the last symbol when NCRs receive the PDCCH carrying the activation or deactivation of semi-persistent beam indication. The number of Y can be configured by RRC signaling based on NCRs capability.
Proposal 23: If the semi-persistent beam indication can be activated by MAC CE, the corresponding beam and time resource can be applied starting from the first slot after slot n+L, where slot n is the slot when NCRs transmit the PUCCH with HARQ-ACK in response to the PDSCH carrying the activation of semi-persistent beam indication for AC-link, L is the minimum number of slots required for NCR.
Proposal 24: If the semi-persistent beam indication is activated by DCI, the beam indication will be applied starting from the symbol at least Y symbols after the last symbol when NCRs receive the PDCCH carrying the activation of semi-persistent beam indication. The number of Y can be configured by RRC signaling based on NCRs capability.
4. ON-OFF
On indication
	[bookmark: _Hlk126741447]RAN1#111
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, it was agreed that the beam indication is reused as an ‘ON’ indication. In these agreements, ‘the beam indication’ was mentioned without any further limitation. Theoretically, ‘the beam indication’ could be either a beam indication for AC link or a beam indication for BH link.
In our view, ‘the beam indication’ shown in the above agreements should be further clarified as ‘the beam indication for AC link’. The reason is a BH link beam indication is ambiguous as an ‘ON’ indication. 
Unless another conclusion is declared that the gNB guarantees the alignment between AC link beam indication and BH link beam indication, it is possible that in a certain time resource a BH link beam is indicated while no AC link beam does not. In this case, the NCR cannot be ON in this time resource because the NCR can forward nothing without an AC link beam indication. 
By contrast, if an AC link beam is indicated in a certain time resource and no BH link beam is indicated, the NCR can still determine a BH link beam for the time resource, e.g., based on the C link beams according to the predefined rules. In this way, the NCR can be ON. 
That is, a BH link beam indication is neither sufficient nor necessary as an ‘ON’ indication. 
Hence, it is not reasonable to treat a BH link beam indication as an ‘ON’ indication. ‘The beam indication’ in the agreements should be further clarified as ‘AC link beam indication’.
Observation 7: A BH link beam indication is neither sufficient nor necessary as an ‘ON’ indication.
Proposal 25: Update the agreements on ‘ON-OFF’ achieved in RAN1 #111 as follows:
	For FR2, the “ON” state of NCR-Fwd is indicated:
· Implicit indication via the AC link beam indication (i.e., if there is an AC link beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
For FR1, the “ON” state of NCR-Fwd is indicated:
· Indication via the AC link beam indication (i.e., if there is an AC link 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 AC link beam indication is for indicating “ON” state of NCR-Fwd



ON time domain resource
The beam indication for the forwarding was agreed to be reused as an ‘ON’ indication of the forwarding link. The AC link beam indication could be either dynamic or semi-static. It can also be periodic or aperiodic. Therefore, the ‘ON’ indication which the beam indication represents can also be dynamic/semi-static or periodic/aperiodic. 
Observation 8: The ‘ON’ indication which the beam indication represents could also be dynamic/semi-static or periodic/aperiodic.
The time domain resource which is indicated as ‘ON’ could be used to carry either important common channel/signal or the channel/signal dedicated for the UEs which are being served by the NCR. Although they are both the ‘ON’ resource, they need to be treated in different way. 
The time domain resource for the important common channel/signal should be protected. For example, whenever the time domain resource for the important common channel/signal is indicated as ‘ON’, it cannot be overridden as ‘OFF’. Furthermore, if the beam indicated for the important time domain resource or for the important common channel/signal conflict with other beam indication, the beam for important resource/channel/signal should be maintained.
The time domain resource to carry UE-specific channel/signal can be overridden by an OFF indication and the beam indicated for the UE-specific time domain resource can be overridden by another beam indication in order to provide the gNB with more scheduling flexibility.
Proposal 26: 
· The time domain resource and the indicated beam used to forward important common channel/signal should not be overridden as ‘OFF’;
· The time domain resource and the indicated beam used to forward the channel/signal dedicated for the UE being served by the gNB can be overridden as ‘OFF’ or by another beam indication.

OFF indication
In the discussion on ON/OFF, one of the controversial points is whether an OFF indication should be supported. 
In our view, an OFF indication should be supported. The OFF indication can be dynamic or semi-static. The dynamic OFF can be used to override the ON indication, as we discussed above, to provide more scheduling flexibility for the gNB. The semi-static OFF indication can help to save the power consumption of the NCR. In the semi-static OFF time domain resource, the NCR can turn the circuits off to a certain degree.
As a competitive scheme, some companies thought if the semi-persistent indication is supported, the deactivation command can somehow indicate ‘OFF’. Hence, a dynamic ‘OFF’ indication is not necessary. In our view, whether the deactivation command is enough or not may depend on the deactivation command is carried by a DCI or a MAC CE. If it is a MAC CE, the latency of the indication of ‘OFF’ must be longer than that of dynamic ‘OFF’.
Proposal 27: Support ‘OFF’ indication.
5. Multiplexing of UL transmission of C-link and backhaul link
In RAN1#110b-e meeting, the following agreement was made.
	Agreement
The following aspects should be NCR capability:
· Simultaneous UL transmission of C-link and backhaul link
· Adaptive beam for C-link/backhaul-link
· Note-1: Fixed beam for C-link/backhaul link is default capability
· Note-2: TDMed UL transmission of C-link and backhaul link is default capability.
· FFS: How to define the capability for adaptive beam for C-link/backhaul-link


According to the agreement, up to NCR capability, both simultaneous and TDMed UL transmissions of C-link and backhaul link are supported, and TDMed UL transmission of C-link and backhaul link is the default capability.
[bookmark: _Hlk127541328]Simultaneous UL transmission of C-link and BH-link
When the NCR support simultaneous transmissions in C-link and BH-link, as shown in Figure 5, C-link and BH-link may simultaneously transmit UL transmissions in the same carrier. For this case, if the UL transmission power of C-link is determined by the legacy methods for UE, and the UL transmission power of BH-link is determined by the input power and the amplification gain, the sum of the UL transmission power on the carrier may be larger than the NCR’s maximum output power. How to resolve this issue needs to be discussed. That is, we need to clarify the relation between C-link and BH-link with respect to power allocation. 


Figure 5. simultaneous UL transmissions of C-link and backhaul link
In our view, since the UL transmission of C-link is for controlling of NCR’s forwarding, it should be prioritized in power allocation. Therefore, for simultaneous UL transmissions in C-link and BH-link, if the UL transmission power of C-link determined by the legacy methods for UE equals to the NCR’s maximum output power, the UL transmission of BH-link should be dropped.
Observation 9: UL transmission of C-link is for controlling of NCR-Fwd and is critical for NCR-Fwd's proper operation. 
Proposal 28：In case of simultaneous UL transmission of C-link and BH-link, UL transmission of C-link is prioritized in power allocation.
· When the UL transmission power of C-link determined by the legacy methods for UE equals to the NCR’s maximum output power, the UL transmission of BH-link should be dropped.
TDMed UL transmission of C-link and BH-link
In RAN1#109 meeting, it was clarified that the multiplexing is under control of gNB. 
	Agreement
Recommend to capture the following examples of the transmission/reception of C-link and backhaul link by NCR in TR 38.867.
· The DL of C-link and DL of backhaul link can be performed simultaneously or in TDM way.
· The UL of C-link and UL of backhaul link can be performed in TDM way
· Note-1: Multiplexing is under the control of gNB with consideration for NCR capability
· Note-2: Simultaneous transmission of the UL of C-link and UL of backhaul link is subject to NCR’s capability


However, at that time, which transmissions between gNB and NCR will be supported are far from being concluded. According to the discussions in later meetings, it appears that some cases cannot be totally under control of gNB when NCR only supports TDMed UL transmission of C-link and BH-link. For example, NCR may initiate a random access procedure, which cannot be predicted by the gNB. In this case, it is necessary to define the NCR’s behavior. 
In RAN1#111 meeting, the agreement below related to random access was made.
	Agreement
· Legacy Rel-15 initial/random access procedure is supported for NCR-MTs in C link. 
· Note: No additional enhancement is necessary from RAN1 point of view.
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT


In RAN2#120 meeting, the agreement below was made regarding the cells connected to/forwarded by the NCR.
	gNB cell that NCR-Fwd is forwarding is the same cell the NCT-MT is connected to. Whether the NCR-Fwd can forward other cells is up to implementation


According to the agreements, it can be observed that in the cell the NCR-MT is connected to, the NCR-MT will at least share same PRACH occasions configured in SIB1 with the UEs served by NCR-Fwd. In this scenario, to support random access of the UEs served by the NCR-Fwd, the gNB would configure/indicate NCR-Fwd to be ON over the PRACH occasions by configuring/indicating corresponding beams for NCR-Fwd. If the NCR is not capable of simultaneous UL transmission of C-link and BH-link, when NCR-MT transmits PRACH using the PRACH occasions, NCR-Fwd should be OFF. And for Msg.3, since the gNB cannot identify whether it is a NCR-MT or a normal UE, the gNB may indicate the NCR-Fwd to be ON over the time resource where Msg.3 is scheduled. Similar to PRACH, the NCR-Fwd should be OFF when NCR-MT transmits Msg.3.
Observation 10: In the cell the NCR-MT is connected to, the NCR-MT shares same PRACH occasions configured in SIB1 with the UEs served by NCR-Fwd. The gNB would configure/indicate NCR-Fwd to be ON over the PRACH occasions to support random the UEs served by the NCR-Fwd, and may indicate the NCR-Fwd to be ON over the time resource where Msg.3 is scheduled since it cannot identify whether it is an NCR-MT or a normal UE performing the random access.
Proposal 29: For NCR not capable of simultaneous UL transmission of C-link and BH-link, NCR-Fwd is OFF when NCR-MT is transmitting PRACH or Msg.3.
6. [bookmark: _Hlk127549287]Support of NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE
In RAN2#120 meeting, it was agreed that NCR will support forwarding after NCR-MT enters RRC_INACTIVE as below. From RAN1’s perspective, the discussions so far basically assumes the NCR-MT is in RRC_CONNECTED. To support NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, some issues are necessary to be discussed/clarified in RAN1.
	· On NCR-Fwd ON/OFF:
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
· Release to RRC-IDLE is FFS.


BH-link beam
For BH-link beam, a pre-defined rule was agreed in the last meeting. However, as discussed in section 2, there are still remaining issues to be resolved. Therefore, it is premature to judge whether the rule can be directly applied for the case where NCR-Fwd is forwarding after NCR-MT enters RRC_INACTIVE, while this is the last meeting of the WI.
Considering the situation, we propose a rule for the NCR-MT in RRC_INACTIVE case, which is applicable no matter how the pre-defined rule is updated or changes.
[bookmark: _Hlk127543648]Proposal 30: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the following pre-defined rule is 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.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link,
· the beam used for the last time resource of DL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the DL of backhaul link.
· the beam used for the last time resource of UL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the UL of backhaul link.
AC-link beam
Regarding AC-link beam, RAN1 has agreed to support both periodic beam indication by RRC periodic beam indication by RRC signalling and aperiodic beam indication by DCI. 
In our understanding, one reasonable assumption is that NCR-MT in RRC_INACTIVE cannot receive signalling other than system information and paging. This means the aperiodic beam indication by DCI cannot be used during NCR-MT in RRC_INACTIVE.
Therefore, only the periodic beam indications received before NCR-MT enters RRC_INACTIVE can be used to support NCR-Fwd’s forwarding during NCR-MT in RRC_INACTIVE. It is straightforward that the last received periodic access link beam indication via RRC signaling before the reception of the RRC Release message should be used.
According to the discussions, we have the following proposal.
Proposal 31: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received periodic access link beam indication via RRC signaling before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
· The “ON” state of NCR-Fwd is indicated via the periodic access link beam indication. (i.e., the NCR is assumed to be ON over the indicated time domain resource associated with corresponding access link beam(s)).
TDD
Regarding TDD, it is obvious that the last received semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated) before the reception of the RRC Release message should be applied.
Proposal 32: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated) before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
7. Conclusion
This contribution discusses side control information and NCR behavior. The observations and proposals are summarized as follows.
Indication/determination of beam for backhaul link
Observation 1: For Rel-17 beam indication framework, it is possible that a time domain resource indicated by access link beam indication locates before the gNB indicates the BH-link beam or the NCR applies the BH-link beam indicated by the gNB. 
· If the indicated time domain resource is without simultaneous downlink reception or uplink transmission in C-link and BH-link, since the NCR-Fwd has no applicable BH-link beam, it is unable to perform forwarding on the time domain resource, which is conflicting with the agreement for “ON” state of NCR-Fwd that the NCR-Fwd should be “ON” over the time domain resources indicated by access link beam indication.
Proposal 1: When Rel-17 beam indication framework is used for C-link, for the time domain resource without simultaneous downlink reception or uplink transmission in C-link and BH-link, if the BH-link beam has not been indicated by gNB or the indicated beam has not been applied, 
· 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. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
Periodic beam indication for access link beam
Proposal 2：Support multiple periodic beam indications for access link. 
Observation 2: It is necessary to include priority indication so that the NCR can determine the beam to used when there is collision between periodic beam indication and aperiodic beam indication.
Observation 3: It is necessary to include priority indication so that the NCR can determine the beam to be used when there is collision between different periodic beam indication.
Proposal 3: For each periodic beam indication for access link, priority is configured as a part of the RRC signaling for periodic beam indication.
Aperiodic beam indication for access link beam
Beam indication field
Proposal 4: The number of beam indication fields in the DCI is configured by RRC signaling. Each beam indication field includes  bits, where  is the number of beams used for access link.
Time resource indication field
Proposal 5: The number of time resource indication fields is same as the number of beam indication fields in the DCI. The nth time resource indication field is associated with the nth beam indication field in the DCI. 
Proposal 6: Up to RRC configuration, each time resource indication field can indicate a row of a time resource table configured by RRC signaling and with each row including one/multiple time resources, and different time resource indication fields can be associated with same or different time resource tables configured by RRC signaling.
Observation 4: To avoid/reduce interference caused by NCR, a special value of beam indication field or time resource indication field should be defined to allow gNB to only use a part of beam indication fields and time resource indication fields in the DCI for aperiodic beam indication for access link. And time resource indication field should be used to save overhead.
Proposal 7: Define a special value of time resource indication field to allow gNB to only use a part of beam indication fields and time resource indication fields in the DCI for aperiodic beam indication for access link. Adopt one of the following options. 
•	Option 1: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth beam indication field and time resource indication field are not used and the NCR-MT would ignore them.
•	Option 2: If the nth time resource indication field in a received DCI is set to be all “0”s, the nth and later beam indication fields and time resource indication fields are not used and the NCR-MT would ignore them.
Reference SCS
Proposal 8: For aperiodic beam indication for access link, the field for indicating reference SCS in the DCI is configurable by RRC signaling.
· When the DCI includes the field, the reference SCS is indicated by the DCI and applies to all time resources indicated by the DCI.
· When the DCI does not include the field, the reference SCS is configured by RRC signaling and applies to all time resources indicated by the DCI.
Relationship between two DCIs for aperiodic beam indication
Proposal 9: The NCR does not expect any two DCIs indicating different beams for overlapped time resources. 
Restriction of the timing of aperiodic beam indication
Observation 5: gNB may not always ensure that the time offset between DCI reception and the start of indicated time resource is greater than the latency required by NCR, which may include the time for the DCI decoding and the time to set antennas/spatial filters.
Observation 6: It is necessary to determine whether the time offset between DCI reception of aperiodic beam indication and the starting time of indicated time resource is equal or greater than the time required for NCR to decode the DCI and prepare the forwarding beam indicated by the DCI.
Proposal 10: Introduce a threshold to determine whether NCR can successfully apply the spatial filter of the aperiodic beam indication on the indicated time resource. 
Proposal 11: If the time offset between the reception of the DCI and the starting time of indicated time resource is equal or greater than the threshold, NCR use the beam of newly indicated aperiodic beam indication on the indicated time resources.
Proposal 12: If the time offset between the reception of the DCI and the starting time of indicated time resource is less than the threshold, the NCR uses the last beam used for AC-link forwarding on the indicated time resource.
Proposal 13: The threshold defines the minimum number of symbols required by NCR to perform DCI reception and apply the spatial filter information received in DCI for AC-link forwarding, such as Y symbols.
Proposal 14: NCR shall report one value of the minimum number of symbols per SCS which is required for NCR to perform DCI reception and apply the spatial filter as a capability.
Proposal 15: The threshold Y is configured by RRC based on the NCR capability. 
Semi-persistent beam indication for access link beam
Semi-persistent beam indication for AC-link
Proposal 16: Semi-persistent beam indication for AC-link is supported.
Proposal 17: Semi-persistent beam indication can reuse the RRC layer design of periodic beam indication for AC-link as much as possible. 
Proposal 18: One RRC signaling is used including the information defined by the following.
· A list of X (1) forwarding resources, each forwarding resource is defined as {beam index, time resource}.
· Each time resource is defined by {starting slot defined by slot offset in one period, starting symbol defined by symbol offset within the slot, duration by the number of symbols} with dedicated field.
· The periodicity and reference SCS are configured as part of the RRC signaling for semi- persistent beam indication.
· The same periodicity and reference SCS are assumed for all time resources in one semi-persistent beam indication.
Proposal 19: MAC CE or DCI can be exploited to activate/deactivate semi-persistent beam indication for access link.
Proposal 20: Activating semi-persistent AC link beam indication by using indication ID when single semi-persistent beam indication is activated.
Proposal 21: Activating multiple semi-persistent AC link beam indication by using a bitmap of the indication IDs if the activation of multiple semi-persistent AC link beam indications is supported.
Proposal 22: If semi-persistent beam indication for access link is supported, the maximum number of semi-persistent beam indications for AC-link need to be limited, such as 4 or 8.
Timing of semi-persistent beam indication
Proposal 23: If the semi-persistent beam indication can be activated by MAC CE, the corresponding beam and time resource can be applied starting from the first slot after slot n+L, where slot n is the slot when NCRs transmit the PUCCH with HARQ-ACK in response to the PDSCH carrying the activation of semi-persistent beam indication for AC-link, L is the minimum number of slots required for NCR.
Proposal 24: If the semi-persistent beam indication is activated by DCI, the beam indication will be applied starting from the symbol at least Y symbols after the last symbol when NCRs receive the PDCCH carrying the activation of semi-persistent beam indication. The number of Y can be configured by RRC signaling based on NCRs capability.
ON-OFF
Observation 7: A BH link beam indication is neither sufficient nor necessary as an ‘ON’ indication.
Proposal 25: Update the agreements on ‘ON-OFF’ achieved in RAN1 #111 as follows:
	For FR2, the “ON” state of NCR-Fwd is indicated:
· Implicit indication via the AC link beam indication (i.e., if there is an AC link beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
For FR1, the “ON” state of NCR-Fwd is indicated:
· Indication via the AC link beam indication (i.e., if there is an AC link 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 AC link beam indication is for indicating “ON” state of NCR-Fwd


Observation 8: The ‘ON’ indication which the beam indication represents could also be dynamic/semi-static or periodic/aperiodic.
Proposal 26: 
· The time domain resource and the indicated beam used to forward important common channel/signal should not be overridden as ‘OFF’;
· The time domain resource and the indicated beam used to forward the channel/signal dedicated for the UE being served by the gNB can be overridden as ‘OFF’ or by another beam indication.
Proposal 27: Support ‘OFF’ indication.
Multiplexing of UL transmission of C-link and backhaul link
Simultaneous UL transmission of C-link and BH-link
Observation 9: UL transmission of C-link is for controlling of NCR-Fwd and is critical for NCR-Fwd's proper operation. 
Proposal 28：In case of simultaneous UL transmission of C-link and BH-link, UL transmission of C-link is prioritized in power allocation.
· When the UL transmission power of C-link determined by the legacy methods for UE equals to the NCR’s maximum output power, the UL transmission of BH-link should be dropped.
TDMed UL transmission of C-link and BH-link
Observation 10: In the cell the NCR-MT is connected to, the NCR-MT shares same PRACH occasions configured in SIB1 with the UEs served by NCR-Fwd. The gNB would configure/indicate NCR-Fwd to be ON over the PRACH occasions to support random the UEs served by the NCR-Fwd, and may indicate the NCR-Fwd to be ON over the time resource where Msg.3 is scheduled since it cannot identify whether it is an NCR-MT or a normal UE performing the random access.
Proposal 29: For NCR not capable of simultaneous UL transmission of C-link and BH-link, NCR-Fwd is OFF when NCR-MT is transmitting PRACH or Msg.3.
Support of NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE
Proposal 30: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the following pre-defined rule is 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.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link,
· the beam used for the last time resource of DL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the DL of backhaul link.
· the beam used for the last time resource of UL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the UL of backhaul link.
Proposal 31: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received periodic access link beam indication via RRC signaling before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
· The “ON” state of NCR-Fwd is indicated via the periodic access link beam indication. (i.e., the NCR is assumed to be ON over the indicated time domain resource associated with corresponding access link beam(s)).
Proposal 32: For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated) before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
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