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Introduction
RAN #97 agreed the WID for network-controlled repeaters with the following assumptions and scenarios [1]:
	[bookmark: _Hlk108183691]The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters
· The NCR is transparent to the UE.
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously


Specifically, RAN1 was tasked with the following objectives:
	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
Note: Power control aspect will be checked in RAN#98e.
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 addition to this contribution, we discuss the required control information in our accompanying contribution [2].
[bookmark: _Ref178064866]Discussion
Backhaul link beams
For Rel-18 NCR, the following agreements on backhaul link beamforming control were made in the RAN1#109-e and #110 meetings [3][4].
	Agreement (RAN1#109-e)
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.

Agreement (RAN1#109-e)
As baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd.
· FFS: additional indication from gNB to determine the beam at NCR-Fwd for backhaul link or implicit determination of the beam at NCR-Fwd for backhaul link 
Note: the same assumption of the beam correspondence is applied for DL/UL of the backhaul link at NCR-Fwd as the DL/UL of the C-link at NCR-MT.

Agreement (RAN1#109-e)
Capture the following assumption of network-controlled repeater in TR 38.867.
· At least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in same frequency range
The NCR-MT and NCR-Fwd operating in the same carrier is prioritized for the study.

Agreement (RAN1#109-e)
Capture the following assumption of network-controlled repeater in TR 38.867.
· As baseline, same large-scale properties of the channel, i.e., channel properties in Type-A and Type-D (if applicable), are expected to be experienced by C-link and backhaul link (at least when the NCR-MT and NCR-Fwd operating in same carrier). 

Agreement (RAN1#109-e)
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

Agreement (RAN1#110)
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option 1: The beam of backhaul link is indicated by a new signaling.
· The new signaling is dynamic signaling and/or semi-static signaling (e.g., RRC signaling/ MAC CE) indicating a beam(s) from the set of beams of the C-link
· This does not imply that the beam of backhaul link is always indicated by the new signaling
· Option 2: The beam of backhaul link is determined by a pre-defined rule.
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. Otherwise, the beam of backhaul link follows one of the beams of the C link.
· Other predefined rules are not precluded


According to the RAN1#110 agreement, in the cases with adaptive beams for backhaul and control signal link, RAN1 should decide whether a new signalling is required for the backhaul link beam indication or the backhaul links can be determined by pre-defined rules. With this regard, as we have also explained in our accompanying contribution [2], the repeater-Fwd can neither generate or transmit repeater node specific reference signals nor can it have measurement capacity. Thus, it is not possible for the repeater-Fwd itself to maintain a TCI (any reference signal-based indication) state used for the backhaul link. Moreover, it has also been agreed in RAN1#109e that 1) the same TCI states as C-link are assumed for a beam at the repeater-Fwd for the backhaul link if the repeater-MT’s carrier(s) is within the set of carriers forwarded by the repeater-Fwd and 2) at least one of the repeater-MT’s carrier(s) should be within the set of carriers forwarded by the repeater-Fwd. For these reasons and also because of the static nature of the repeater’s links at the BS-side, we believe that there is no need for new signalling for adaptive backhaul beam indication, and an implicit repeater-Fwd backhaul link TCI can be sufficient, based on the repeater-MT’s activated TCI states.
[bookmark: _Toc115465186]No additional signaling is needed for adaptive backhaul link beam indication. 
Access link beams
For Rel-18 NCR, the following agreements on access link beamforming control were made in the RAN1#109-e and #110 meetings [3][4].
	Agreement (RAN1#109-e)
At least for FR2, beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for access link
· FFS: Detailed mechanism of indication.
· Note: There are no supporting evaluation results on FR1 at this point to reach similar conclusion

Agreement (RAN1#109-e)
Both the dynamic indication and semi-static indication can be considered for the beam of access link for NCR-Fwd.
· FFS: the details of each indication
· FFS: the maximum number of beams configured for NCR-Fwd access link

Agreement (RAN1#109-e)
The beam correspondence is assumed for:
· the DL/UL of the access link at NCR-Fwd

Agreement (RAN1#109-e)
In the access link beam indication, an access link beam can be indicated by:
· Option 1: A beam index
· FFS: How to indicate the corresponding time domain resource of the beam. 
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
· FFS: The definition of the source RS. 
· FFS: How to indicate the corresponding time domain resource of the beam.
· FFS: The definition of the association between the source RS and the beam.
· Note: The above does not imply that the NCR can or cannot generate and transmit reference signals to a UE or receive and process reference signals from a UE.
RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110

Agreement (RAN1#110)
The time domain resource corresponding to an access link beam can be determined with following options:
· Option 1: Explicit determination based on the explicitly indicated the time domain resources per beam indication
Note-1: Different parameters may be indicated for semi-static or dynamic beam indication
Note 2: One or multiple beams can be indicated via single beam indication.

Agreement (RAN1#110)
Beam index is used to indicate an access link beam (Option 1) 

Agreement (RAN1#110)
Both slot-level and symbol-level granularity are recommended for the time-domain resource indication and determination of the access link beam.

Working Assumption (RAN1#110)
In access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
· The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration.
· Note: The forwarding behavior (or the forwarding direction) of an indicated beam in access link in flexible symbols is separately discussed in 9.8.1.


Sub-band operation
The most important enhancement in the Rel-18 repeater, compared to the Rel-17 repeater, is the beamforming capability on the access link, which can provide coverage extension to serve UEs at FR2 frequencies where coverage gaps are assumed common. A common configuration in FR2 is that a larger frequency band is divided into multiple, smaller carriers, e.g., an 800 MHz band is divided into eight 100 MHz carriers. One reason for this is that UEs are capable of different bandwidths and the above configuration allows operation of most UEs. In such a configuration, subband operation of the repeater-Fwd would be beneficial since it would allow multiple UEs to simultaneously be served at different locations using different access link beams in the repeater, see one example in Figure 1. For this reason, we think that subband operation is a valuable feature to be supported in a repeater. Additionally, for subband operation to be practical and efficient, we think that it should already from the start be included in the design of the dynamic beam indication. 
[image: ]
[bookmark: _Ref115288239]Figure 1: An example illustrating repeater subband operation where the repeater-MT carrier (100MHz) is shared with only one of the repeater-Fwd subbands (in total 400MHz).

In the repeater integration to the network, the repeater-MT should report the frequency and carrier information associated to the repeater-Fwd, including the capabilities related to operation in the subband(s). Based on the above frequency and carrier information, the gNB will determine which cells to be forwarded by the repeater node. 
[bookmark: _Toc115465187]Introduce capability signaling for support of subband operation in up to [8] subbands.
[bookmark: _Toc115465188]Support subband based dynamic beam indication.
Beam arrangement
To enable beamforming at a repeater, in addition to managing the gNB’s own transmit and receive beams, the gNB will also need to manage the transmit and receive beams of the repeater, at least on the access side. Similar to a gNB, the beamforming capability of the repeater depends on the implementation which cannot be assumed to be always known by the gNB. It is therefore desirable that the gNB can be informed about the spatial beamforming capabilities on the access side beams of the repeater. Such a report could optionally also include beam expansion capability which describes the relations between different beam types, i.e., beams with different beam widths that the repeater is capable of constructing.
The repeater beam control functionality needs to include all necessary cell-common and UE-specific signals/channels. It is evident that a beam arrangement, including both wider and narrower beams, would be beneficial to accommodate both broadcast signals with limited overhead and unicast signals and channels with high link performance.
[bookmark: _Toc111235445][bookmark: _Toc115465178]An efficient beam arrangement framework should include 
a. [bookmark: _Toc115465179]beam array size in one or two dimensions, 
b. [bookmark: _Toc115465180]spatial beam indexing, and based on capability, 
c. [bookmark: _Toc115465181][bookmark: _Toc102058137][bookmark: _Toc111235459]beam expansion, to allow for wide broadcast (SSB) beams to limit overhead and narrow unicast beams to maximize performance.
[bookmark: _Toc115465189]Support beam arrangement reporting, including
a. [bookmark: _Toc115465190]beam array size, and based on capability,
b. [bookmark: _Toc115465191]beam expansion, to construct wide beams from narrow beams.
The maximum number of beams for cell-specific signals that can be configured is closely related to the maximum number of repeater nodes associated to a gNB in terms of available SSB resources at the gNB. The resource management capacity of the gNB will set a trade-off between the two numbers. Since both the number of repeater nodes connected to a gNB and the number of access beams configured to or used for a repeater node are under control of the gNB, it is preferred to leave both to a gNB decision. However, the complexity of side control information and the repeater management by the gNB will increase significantly with the number of repeater beams. Since it is good to know how many beams a repeater can have at the time of a gNB implementation, we think a maximum number should be specified. We propose a maximum of 8 (wide) SSB beams and 16 (narrow) CSI-RS beams.
[bookmark: _Toc111235460][bookmark: _Toc115465192]The maximum number of repeater beams should be specified and be [8] (wide) SSB beams and [16] (narrow) CSI-RS beams.
Semi-static beam configuration
In NR, different periodic signals/channels may have very different parameter sets, in terms of periodicity, time unit, duration etc. For this reason, it may not be appropriate to encompass all periodic signals/channels in one single configuration. From signaling efficiency point of view, it would be beneficial to support multiple semi-static beam configurations for the access link where each configuration is provided with independent starting time, duration, periodicity and priority.
[bookmark: _Toc115465193]Support multiple semi-static beam configurations for the access link where each configuration is configured with independent starting time, duration, periodicity, and priority.
[bookmark: _Toc115465194]FFS: resolution and range of above time parameters.
Dynamic beam indication
The dynamic beam indication is used by the gNB to inform the repeater about the access link beams for forwarding scheduling-based signals/channels between gNB and UE, e.g., PDCCH, PDSCH, PUCCH, PUSCH, and Aperiodic (AP) CSI-RS scheduled for link adaptation or beam management etc. For this purpose, a new DCI format can be considered where such a DCI can provide dynamic beam indications for multiple subbands over certain time intervals. This means the DCI format needs to provide both spatial information (i.e., beam index) and time domain resource information. Considering the large number of possible combinations of spatial and temporal configurations, it will be beneficial to design the beam indication DCI following the design framework of DCI format 2_0/2_5. That is, the gNB provides the possible combinations of spatial and temporal configurations in inexpensive and preconfigured higher layer parameters (e.g., RRC signaling), while the DCI format only conveys indices pointing to one or multiple higher layer configured spatial and temporal resources, see Table 1. As already mentioned above, with this design subband operation would easily be included in the DCI in that different indicator indices could be assigned to different subbands of a repeater.
[bookmark: _Ref115266644]Table 1: DCI format 2_x sequence of dynamic beam pattern indicators containing beam pattern IDs.
	beamPatternIndicator 0
	beamPatternIndicator 1
	…
	beamPatternIndicator i-1



[bookmark: _Toc115465195]A new DCI format is specified for access link beam indication which contains a set of beam pattern indications, one for each subband in a set of subbands.
[bookmark: _Toc115465196]FFS: Size of an indication and number of indications in the set.
[bookmark: _Ref115370029][bookmark: _Toc115465197]A DCI format for dynamic beam indication follows the DCI format 2_0/2_5 framework with each DCI index field providing an index to an RRC configured table of beam indication patterns over consecutive time intervals.
It should be noted that the dynamic scheduling is mainly a consequence of dynamic determination of which UE to serve by which beam over consecutive time instances. The time domain resource configuration in terms of signals/channels is rather fixed, typically following a predetermined TDD pattern, shared by all UEs served by the cell. Accordingly, the time domain resource configuration can be efficiently described using an inexpensive higher layer parameter, according to the said predetermined TDD pattern. In RAN1#110, RAN1 agreed to recommend both slot and symbol level granularity for the time resource indication. The question is then what flexibility is needed to efficiently represent variable time resources. Related to this question is also how RAN1 agrees to handle conflicts between semi-static configurations and dynamic indications of time domain resources. As discussed previously, dynamic indication will be used for UE-specific signals and channels, i.e., PDSCH, PDCCH, PUCCH, PUSCH, aperiodic CSI-RS etc. Table 2 presents some typical scheduling patterns for said signals and channels. Here, it is worth noting that most networks do not use a delay between PDCCH and PDSCH implying that the same beam will be used for the full slot by scheduling PDCCH, e.g., in the first symbol and PDSCH in subsequent symbols of the slot. Hence, for most slots it is sufficient to use the slot-based beam indication. On the other hand, symbol-by-symbol beam indication will be needed to enable e.g., CSI-RS beam sweeping for link adaptation or beam management etc. 
[bookmark: _Ref115277880]Table 2: Dynamically indicated signals and channels and their respective scheduling pattern
	Signal/channel
	Typical scheduling pattern

	PDCCH, PUCCH
	1st/2nd symbol in a slot

	PDSCH, PUSCH
	2nd/3rd to last symbols in a slot

	Aperiodic CSI-RS
	Symbol-by-symbol beam sweeping


Based on these highly varying requirements, we conclude that variable length time resources should be specified. In this respect, we think that any time resources should be limited by slot boundaries, i.e., a slot is always scheduled independently from its adjacent slot(s). An example of such varying time resource is presented in Table 3, where five relevant cases of time resources are presented:
1. One time resource with 14 symbols to allow for normal (K0=0) PDCCH/PDSCH operation,
2. Two time resources with 1+13 symbols to allow for shifted (K0>0 or K1>0 or K2>0) PDCCH/PDSCH or PUCCH/PUSCH operation (to different UEs),
3. Three time resources with 1+1+12 symbols to allow shifted (K1>0) PUCCH/PUCCH/PUSCH (to different UEs),
4. Eight time resources with 7+7x1 (1+1+1+1+1+1+1) symbols for combined PDCCH/PDSCH and AP CSI-RS sweeping, and
5. 14 time resources with 14x1 symbols to allow for full flexibility.
Although a substantial overhead would be required for Case 5 above, this is a case that would be configured as an exception. Typically, Case 1 or Case 2 would be used, depending on network configuration, allowing for efficient signaling of the preconfigured information.
[bookmark: _Ref115278374]Table 3: Example of preconfigured time mapping with variable time durations.
	
	Slot index

	
	0 (DL)
	1 (DL)
	2 (DL)
	3 (DL)
	4 (UL)
	…
	K-1

	Time resource lengths
	14 symbols
	1+13 symbols
	14x1 symbols
	7+7x1 symbols
	1+1+12 symbols
	…
	…

	Time resource indices
	0
	1:2
	3:16
	17:24
	25:27
	…
	N-k:N-1



[bookmark: _Toc115465182]Dynamic indication with variable length time resources is required to efficiently meet different signal and channel requirements.
a. [bookmark: _Toc115465183]Forwarding of PDCCH and PDSCH can typically use slot-based beam indication since a one-symbol PDCCH is often followed by a multi-symbol PDSCH in the same slot targeting the same UE.
b. [bookmark: _Toc115465184]Symbol-based beam indication is needed to enable e.g., CSI-RS beam sweeping for link adaptation or beam management.
The different time resources presented in Table 3 are then used to determine the duration of each beam in a set of beam patterns. Which beam pattern to apply is given by the beam pattern indicator in the new DCI format 2_x (see our Proposal 8). To summarize, Table 3 and Table 4 would be pre-configured by help of higher layer signaling whereas Table 1 would be provided dynamically through a new DCI format 2_x.
[bookmark: _Ref115288109]Table 4: Preconfigured table providing mapping between beam patterns and time domain resources.
	
	Time resource indices

	Beam pattern IDs
	0
	1
	2
	…
	N-1

	0
	A 1st beam pattern

	1
	A 2nd beam pattern

	2
	A 3rd beam pattern

	…
	…

	M-1
	An Mth beam pattern


There is no need to provide beam indication to all time domain resources. Some examples where the beam indication for a certain time resource is not provided are
time resources which are provided with semi-static beam configuration which must not be overridden by other semi-static or dynamic beam indication, and
time resource which are not scheduled for any UE.
Unless there is a valid dynamic beam indication, the repeater node should fall back to either its default OFF state, or to a configured semi-static configuration. Dynamic operation should only be applied to time resources for which there exists a valid beam indication.
Based on the above discussion, we propose the following:
[bookmark: _Toc115465198]Provide by higher layers a pre-configured time domain resource table with variable resource durations.
[bookmark: _Toc115465199]Provide by higher layers a pre-configured beam pattern table, including the mapping between the beam pattern and the preconfigured time domain resources for a specific beam pattern ID.
Timing for dynamic indication
In RAN1#109-e [3], it was agreed that the time at which the repeater applies an access link beam indication should be considered. With this respect, and considering other configurations, it is worth noting that, in NR, the configuration application delay for different legacy DCIs depends mainly on the design principle of each DCI signaling. For example, HARQ ACK, DL and UL scheduling have associated K0/1/2 parameters ensuring common understanding on gNB and UE side when certain configured operation should take place. Some other DCIs, e.g., DCI format 2_0 and DCI format 2_5 start from the slot when the DCI format was detected. When the repeater has some form of beamforming capability, the repeater needs to know when a certain beam should be applied (on receive and transmit side), or equivalently by which delay relative to, e.g., reception. and when switching to a subsequent beam should take place. Oppositely, if the gNB wants a certain beam to be used on the access link, the gNB needs to know how long in advance it has to signal a beam configuration. For this reason, knowledge of application time of the beam indication is indeed required. Depending on how the dynamic beam indication is configured and signaled, a repeater and a gNB require a similar mechanism to know when to apply certain configuration and when a certain configuration is applied, respectively. In addition, since the repeater node does not have (signal) storing functionality, the configuration application time may also depend on e.g., the decoding time of side control information, and the required access link beam switching time.
[bookmark: _Toc111235232][bookmark: _Toc115465185]The dynamic beam indication application delay depends on the design of dynamic beam indication DCI and the repeater node processing time.
[bookmark: _Toc115465200]RAN1/RAN4 to specify requirements on repeater node configuration processing time for DL and UL.
TDD UL/DL configuration
For Rel-18 NCR, the following agreements on UL/DL TDD pattern signaling were made in the RAN1#109-e and #110 meetings [3][4].
	Agreement (RAN1#109-e)
For the TDD UL/DL configuration of network controller repeater:
· At least semi-static TDD UL/DL configuration is needed for network-controlled repeater for links including C-link, backhaul link and access link.
· FFS: handling of flexible symbols
· Note1: The same TDD UL/DL configuration is always assumed for backhaul link and access link
· Note2: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if NCR-MT and NCR-Fwd are in the same frequency band.
Agreement (RAN1#110)
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), following options are considered for the NCR-Fwd on these symbols
· Option 1: The NCR-Fwd is expected to be OFF or not forwarding over these symbols
· Option 2: The NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from gNB 
· Note: It means that no new side control signalling is needed.
· Option 3: The NCR-Fwd will follow a new dynamic side control signalling of DL/UL forwarding over these symbols to NCR-Fwd


Our understanding of the agreement from the RAN1#110 meeting is that a repeater supports semi-statically indicated UL/DL transmission direction of flexible symbols, e.g., via TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated etc. It is reasonable to assume that a UE/repeater in the serving cell does not expect any conflict in TDD UL/DL direction configurations with respect to other UEs/repeaters in the same serving cell. From that, it follows that both the semi-statically configured transmission direction (i.e., UL or DL) and the dynamically indicated transmission direction (i.e., flexible symbol) of the repeater-Fwd function can be principally derived from the repeater-MT configurations and therefore there is no need for new/additional TDD configuration signalling for the repeater node. Particularly, the default behaviour of the semi-statically configured flexible symbol could be ALWAYS OFF or NOT FORWARDING over these symbols (i.e., Option 1 of the agreement above). On the other hand, based on reported repeater capabilities, the repeater can indicate if it is supporting dynamic TDD UL/DL indication by, e.g., following the TDD operation determined by the repeater-MT. That is, based on the capabilities, Option 2 of the agreement above can be a choice, while we do not support Option 3 of the agreement. 
[bookmark: _Toc115465201]The default behavior of a semi-statically configured flexible symbol is NOT FORWARDING.
[bookmark: _Toc115465202]The repeater-MT can indicate through capability signaling if it is supporting dynamic TDD UL/DL indication.
ON/OFF
As discussed in our accompanying contribution [2], we propose to support access link subband operation. If that is agreed, we think that also the ON/OFF configuration should be included in the support, which would be a natural consequence of OFF being considered a special beam index in the dynamic beam indication. Additionally, we propose to treat OFF as a null beam since OFF is mutually exclusive from beam indication. Including OFF in the beam set would eliminate the need for verifying any ON/OFF indication with the beam indication.
[bookmark: _Toc115465203]OFF is indicated using a specific beam index in the dynamic beam indication.
[bookmark: _Toc115465204]ON-OFF configuration may be configured per repeater-Fwd sub-band.
Power control
Because the repeater-MT has similar functionalities as a UE, it can inherit legacy UE power control and, thereby, no further signaling is required for the repeater-MT power control. 
With respect to the repeater-Fwd, as we have also explained in our accompanying contribution [2], no clear benefit is foreseen in power control of the repeater, neither to compensate for channel variations nor for interference management. Moreover, during the study-item of the repeater, companies have not come up with a clear purpose for repeater power control beyond what can be expected controllable by OAM. Importantly, the repeater-Fwd gain control jeopardizes the gNB’s ability to power control the UE and affects the repeater transparency to the UEs, which is in contrast to the WID agreed scenarios. For these reasons, we do not see a need for further discussions on repeater power control.
[bookmark: _Toc111232962][bookmark: _Toc115465205]The repeater-MT inherits legacy UE power control.
[bookmark: _Toc115465206]No signalling for repeater power control to be specified.
Conclusion
In the previous sections we made the following observations: 
Observation 1	An efficient beam arrangement framework should include
a.	beam array size in one or two dimensions,
b.	spatial beam indexing, and based on capability,
c.	beam expansion, to allow for wide broadcast (SSB) beams to limit overhead and narrow unicast beams to maximize performance.
Observation 2	Dynamic indication with variable length time resources is required to efficiently meet different signal and channel requirements.
a.	Forwarding of PDCCH and PDSCH can typically use slot-based beam indication since a one-symbol PDCCH is often followed by a multi-symbol PDSCH in the same slot targeting the same UE.
b.	Symbol-based beam indication is needed to enable e.g., CSI-RS beam sweeping for link adaptation or beam management.
Observation 3	The dynamic beam indication application delay depends on the design of dynamic beam indication DCI and the repeater node processing time.

Based on the discussion in the previous sections we propose the following:
Proposal 1	No additional signaling is needed for adaptive backhaul link beam indication.
Proposal 2	Introduce capability signaling for support of subband operation in up to [8] subbands.
Proposal 3	Support subband based dynamic beam indication.
Proposal 4	Support beam arrangement reporting, including
a.	beam array size, and based on capability,
b.	beam expansion, to construct wide beams from narrow beams.
Proposal 5	The maximum number of repeater beams should be specified and be [8] (wide) SSB beams and [16] (narrow) CSI-RS beams.
Proposal 6	Support multiple semi-static beam configurations for the access link where each configuration is configured with independent starting time, duration, periodicity, and priority.
FFS: resolution and range of above time parameters.
Proposal 7	A new DCI format is specified for access link beam indication which contains a set of beam pattern indications, one for each subband in a set of subbands.
FFS: Size of an indication and number of indications in the set.
Proposal 8	A DCI format for dynamic beam indication follows the DCI format 2_0/2_5 framework with each DCI index field providing an index to an RRC configured table of beam indication patterns over consecutive time intervals.
Proposal 9	Provide by higher layers a pre-configured time domain resource table with variable resource durations.
Proposal 10	Provide by higher layers a pre-configured beam pattern table, including the mapping between the beam pattern and the preconfigured time domain resources for a specific beam pattern ID.
Proposal 11	RAN1/RAN4 to specify requirements on repeater node configuration processing time for DL and UL.
Proposal 12	The default behavior of a semi-statically configured flexible symbol is NOT FORWARDING.
Proposal 13	The repeater-MT can indicate through capability signaling if it is supporting dynamic TDD UL/DL indication.
Proposal 14	OFF is indicated using a specific beam index in the dynamic beam indication.
Proposal 15	ON-OFF configuration may be configured per repeater-Fwd sub-band.
Proposal 16	The repeater-MT inherits legacy UE power control.
Proposal 17	No signalling for repeater power control to be specified.
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