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1. [bookmark: _Ref18181]Introduction
In RAN1#109e meeting, some progress on the side control information to enable NCR has been made [1]. In this contribution, except for the evaluation results for beam information in FR1, the remaining issues of the side control information including beam information, TDD UL-DL configuration information, timing information, ON-OFF information and power control information are elaborated.
1. [bookmark: _Ref54269283]Side control information
1. Beam information
0. Performance evaluation in FR1
In RAN1#109e, following agreement is made to recommend the beam information for FR2 due to the lack of simulation results in FR1.
Agreement
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
In this section, the benefit of beam information to enable NCR on FR1 (with carrier frequency of 3.5GHz) is justified as shown in Figure 1. In this simulation, performance comparison among three cases, i.e., only macro gNB, gNB with legacy RF repeater and gNB with NCR, are conducted in Uma O2I case. More specifically, for the simulation with deployment of repeaters, 10 repeaters per macro gNB are considered. Other assumptions can be found in Table A.1


[bookmark: _Ref110706998]Figure 1 Evaluation results on FR1 for beam information 
Based on the simulation, it is observed that with indicated beam information, SINR of the indoor UEs have been dramatically improved with deployment of repeater, e.g., low and middle percentile range of UE.  In addition, NCR provides obvious SINR improvement compared to legacy RF repeater in all cases, especially in the high percentile range of CDF due to the interference alleviation by beam information from the gNB.
Observation 1: NCRs with beam information can improve the SINR performance on FR1 in the O2I scenario.
Moreover, further evaluation has been conducted in FR1 based on the realistic scenarios. As shown in Figure 2, 4 macro gNBs (with Tx power of 44dBm) are deployed for a realistic geographic area (i.e., 1km*1km). To further improve the performance, additional deployment with IAB (with Tx power of 33dBm) or NCR (with Tx power of 33dBm) are considered. 
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[bookmark: _Ref110707540]Figure 2 Illustration of the scenario for FR1 evaluation
As listed in Table 1, the SINR improvement is observed with the additional deployment of either IAB or NCRs. At the low SINR range, comparable SINR gain is achieved with the deployment of IAB and NCRs which shows they can get similar performance gain in the weak coverage area. Furthermore, significant gain is achieved to improve the minimum SINR with the deployment of NCRs since it’s more flexible to be deployed to fix the coverage hole (e.g., deep fading due to the buildings).  
[bookmark: _Ref110707820]Table 1 Comparison of SINR
	Case/Region
	Min SINR (dB)
	5%-tile SINR(dB)

	4 macro gNBs
	-28.63
	-8.86

	4 macro gNBs + 6 IAB node
	-22.67
	-5.14

	4 macro gNBs + 9 NCRs 
	-15.06
	-5.09


Observation 2: NCRs with beam information can also improve the SINR performance on FR1 in realistic outdoor scenario.
Meanwhile, from the perspective of network deployment, it can be found that lower cost can be achieved by deploying NCRs for coverage enhancement compared to IAB due to the lower equipment cost (e.g., <30%) and site cost (e.g., < 50% compared to IAB node).
Observation 3: Lower cost for network deployment can be achieved by introducing NCRs.
In a nutshell, according to the analysis above, the NCR with beam information is also recommended for FR1.
Proposal 1: Beam information is beneficial and also recommended as the side control information for NCR in FR1.
0. Determination and indication of beam for access-link
As discussed in RAN1#109e, the beam indication for the access-link from gNB to NCR is to enable the expected NCR’s beam to serve the UE in multiple cases as the examples shown in Figure 3. It’s obvious that in all cases, once the proper beam indication via dedicated signaling is sent to NCR from gNB, the data can be well forwarded to UE transparently.
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(a) Training					 (b) Data transmission
[bookmark: _Ref110709638]Figure 3  Forwarding by NCR via the Beam indication from the gNB for access-link
More specifically, from gNB’s perspective, although the coupled scheduling is implemented to match the behavior of NCR and served UE in target area, two independent signaling are required. For example, as shown in Figure 3, the gNB transmits beam indication for the access link to the NCR to control the NCR’s beams. And the gNB also transmits beam indication to the UE (via the NCR’s access link) using the legacy beam configuration and indication, separately.
Observation 4: Independent signaling from gNB is needed for separate beam indication to NCR and UEs served by the NCR.
In RAN1#109e, the following agreement has been achieved for beam indication.
Agreement
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.
Regarding each option above, the detailed comparison is highlighted as below:
· Option 1: A beam index 
In this way, it’s only needed to define the association between the index and beam used by the NCR according to its capability and the configuration from the gNB. To be more specific, the configured number of beams M is not more than the maximum number of beams N supported by the NCR. The maximum number of beams N can be reported to the gNB by the NCR. For example, as shown in Figure 4, regardless of the beamwidth of the realistic beam of NCR, once the corresponding capability is reported to gNB, all of them can be represented by the logic ID in a simple and unified framework. 
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[bookmark: _Ref110710793]Figure 4 Mapping between beam index and realistic beam of NCR
Moreover, regarding the beam indication to NCR to forward either common or UE specific data, the gNB only needs to indicate the expected beam index(es) directly. For example, with proper time domain resource to carry out forwarding operation, the proper forwarding behavior can be achieved regardless of the content (e.g., a common channel/signal or a dedicated data transmission) with low signaling overhead.  
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
In this option, according to the discussion in RAN1#109e, two different alternatives of signaling are considered (e.g., directly indicate the beam via RS index or enhanced TCI indication). Although there are differences between these two alts, compared to the Option 1, higher RS overhead and spec efforts are expected. 
1. Alt-1: A source RS index is used to identify a beam.
In this way, to represent each beam by defining the mapping relationship as shown in Figure 5, e.g., the NCR’s narrow beams are one-to-one mapped to CSI-RS1~4, additional reference resources (e.g., CSI-RS) are needed to be configured to NCR dedicatedly. In addition, since the gNB needs to allocate different source RSs for each NCR’s beam to uniquely identify them by the source RS index, which leads to higher RS overhead once more beams are supported by NCR.
Then, with the additional RS overhead, the detailed indication can be done in a similar way as the Option 1, and gNB may indicate the RS index directly via corresponding signaling, e.g., DCI. However, to support the case with either periodic or aperiodic beam indication, different type of RSs are expected and the proper time domain behavior should also be aligned with the scheduling for NCR.
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[bookmark: _Ref110712029]Figure 5 Mapping between RS and realistic beam of NCR
2. Alt-2: A source RS in a legacy TCI-like indication is used to identify a beam. 
In this way, the legacy TCI mechanism is extended to indicate the beam for access-link.  However, the legacy TCI framework cannot be used directly since the QCL relationship indication via the legacy TCI from gNB is only to control the beam used by either UE or NCR-MT to receive the information from gNB (e.g., C-link for NCR-MT). Then, in order to reuse this mechanism, dedicated TCI for the access link should be defined, e.g.,
· Alt-2.1: The dedicated source RSs (e.g., with mapping relationship between an RS index and a NCR’s beam index) are introduced as the reference RS for each TCI. In this way, similar overhead compared to the Alt-1 is expected. 
· Alt-2.2: Additional indication is included in the configuration of TCI or separate TCI configuration is explicit introduced.
With the above Alt-2.1 and Alt-2.2, the NCR can distinguish the TCI used for different purposes and is able to determine the beam used on the access link. Apparently, the Alt-2 has even more specification impact due to change in current beam indication signaling applied to normal UEs and NCR-MT.
Proposal 2: For the beam indication on the NCR-Fwd access link, Option 1 (a beam index) is preferred due to less impact on specification and overhead.
Proposal 3: For the beam indication on the NCR-Fwd access link, the number of supported beams should be reported as NCR’s capability.
Another remaining issue is how to indicate the applicable time (i.e., the corresponding time domain resource) of a beam indication. There are following options can be considered:
· Option 1: The applicable time is implicitly associated with each indication of the corresponding beam information indication. 
For example, a beam information indication is transmitted by the gNB to the NCR. The NCR starts the forwarding operation using the indicated beam upon the reception of the beam information indication. Considering the NCR’s capability (e.g., processing delay), a possible start time offset can be configured by the gNB. Or a start time (e.g., the start slot and/or the start symbol) can be indicated together with the beam information indication. The NCR keeps using the indicated beam until a new beam information indication (with a possible configured start time offset and/or a new start time indication) is received from the gNB.
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[bookmark: _Ref110715028]Figure 6 Applicable time of a beam changed with the beam indication
· Option 2: The applicable time can be explicitly indicated with additional field. 
For example, in case of periodic beam indication, the applicable time can be indicated by corresponding parameters, e.g., periodicity and offset. And for dynamic indication, considering that the same beam may be used across multiple-slots/symbol, the time domain resource allocation (TDRA) methods, i.e., SLIV can be considered. For example, as shown in Figure 7, the start and duration can be indicated by SLIV defined in current TDRA field. 
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[bookmark: _Ref110715456]Figure 7 Applicable time of a beam indicated by dedicated bit field
Proposal 4: For the applicable time of a beam, following options can be considered:
· Option 1: The applicable time is implicitly associated each indication of the corresponding beam information indication.
· Option 2: The applicable time can be explicitly indicated with additional field, e.g., SLIV.
0. Determination and indication of beam for C-link and backhaul-link
In last meeting, the following agreement has been made regarding the beam for C-link and backhaul-link:
Agreement
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
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.
Typically, NCRs can be deployed based on network planning scheme, e.g., NCRs are located in selected sites by the operators with relatively good propagation path to the gNB (e.g., with LOS path). In case of stationary deployment as highlighted in this SI, the beam for the C-link and backhaul link will be almost stable and same beam (TCI) can be used.
However, considering the possibility that the NCR-MT may operate in the sleep mode or loose requirement on the beam alignment for C-link (e.g., limited payload size) compared to the backhaul, dedicated beam indication from gNB may be needed for backhaul link, especially if adaptive beam can be supported. 
Proposal 5: For the backhaul link, additional dedicated indication can be supported if adaptive beam is supported by NCR-Fwd for backhaul link.
1. Information on TDD UL/DL configuration
1. Dedicated TDD configuration
In RAN1#109e, the potential dedicated TDD UL-DL configuration to NCR has been discussed without consensus. As concluded in RAN#96, RAN1 study will focus on in-band only.  Then, along with the existing agreement mentioned above, the same TDD UL/DL configuration for control link, backhaul link and access link seems sufficient in Rel-18. In other words, NCR-MT can perform the transmission/reception of side control information and control NCR-Fwd’s forwarding based on the same TDD configuration.
Meanwhile, as highlighted in [2], as the NCR is transparent to the UEs, for backhaul/access links, their DL/UL directions should be consistent with the operation directions of the gNB and the UEs. It means that same TDD configuration of backhaul/access links is expected as the information to the UEs. As analyzed above, TDD configuration of C-link can be assumed the same as that of backhaul/access links, thus TDD configuration of both C-link and backhaul/access link should be the same as TDD configuration provided to the UEs. Moreover, if the NCR is configured with a NCR-dedicated TDD configuration, its direction is likely inconsistent with that configured for the UEs by the gNB. Thus same TDD pattern for both NCR control/backhaul/access links and the UEs could be considered.
Proposal 6: TDD UL-DL configuration dedicated to NCR is not necessary.
1. Dynamic TDD configuration
Furthermore, in addition to the semi-static TDD UL/DL configuration agreed in last meeting, some companies still prefer to enable the dynamic TDD configuration for NCR. However as highlighted in [2], these additional enhancement is not needed in our view since supporting dynamic TDD configuration for the NCR only raises usage of limited flexible resources, but increases signaling overhead (RRC signaling + DCI), complexity and cost. 
Proposal 7: Dynamic TDD via DCI is not preferred for the deployment of NCR.
1. Flexible symbols
Regarding the remaining issue on NCR’s behavior over flexible symbol, without clarified direction or behavior over the flexible symbols, the NCR does not know whether it should forward uplink transmission to the gNB, downlink transmission to the UE, and it will lead to an error case due to the uncertainty of the behavior of the NCR.
To address this ambiguity problem, four options on potential behavior of NCR can be defined over these flexible symbols as follows:
· Option 1: Still label them as “flexible” and the NCR behavior is left to NCR implementation
· Option 2: Define them with a default state or direction, e.g. OFF, DL or UL
· Option 3: Further dynamically indicate them as a state or direction, e.g. OFF, DL or UL
· Option 4: Define/configure them as “special symbols”: “Special symbols” refer to the symbols in which NCR forwarding is not required.
First of all, it’s improper to assume that NCR behavior in flexible symbols can be left to NCR implementation. As a network controlled repeater, the behavior of the NCR in flexible symbols should also be controlled by the network, and without known information about the NCR’s implementation, e.g., duration required for DL-UL switching, the performance of network will be degraded due to the unexpected interference.
For Option 2, if flexible symbols are implicitly determined to be OFF, the NCR should perform ON-to-OFF first and then OFF-to-ON in those symbols. As mentioned earlier, the number of flexible symbols is usually small without sufficient duration. Performing two ON-OFF switches in such a short time will not save power and reduce interference. In addition, the NCR also needs to reserve time for DL-UL switching and transmission timing adjustment, so labeling the flexible symbols with a default direction or state is not aligned with the real behavior of repeater and it will also lead to the ambiguity. Option 3 is similar to dynamic TDD configuration via DCI as discussed above, which will increases signaling overhead, complexity and cost, but the benefits are limited. Then, as shown in Figure 8, the Option 4 is preferred from our side since it not only clarifies the NCR behavior in flexible symbols, but also has no defects of other options.
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[bookmark: _Ref110716697]Figure 8 Define/configure flexible symbols as “special symbols”
Proposal 8: Define/configure the all or partial flexible symbols as “special symbols”, and no forwarding behavior is expected for NCR over these symbols.
· For the remaining flexible symbol, it can be semi-statically configured as DL or UL symbols.
1. Timing information 
If the internal delay (e.g. group delay) within the NCR-Fwd is not considered, as shown in Figure 9(a), both the DL receiving timing and the DL transmitting timing of the NCR-Fwd are aligned with the DL receiving timing of the NCR-MT, and both the UL transmitting timing and the UL receiving timing of the NCR-Fwd are aligned with the UL transmitting timing of the NCR-MT. 
But if considering the internal delay within the NCR-Fwd, there is a time delay when the NCR-Fwd switches from the DL reception to the DL transmission and from the UL reception to the UL transmission, as shown in Figure 9(b). However, although the internal delay leads to the misalignment of the DL receiving timing and the DL transmitting timing, as well as the UL receiving timing and the UL transmitting timing, this belongs to the internal implementation of the NCR, and there is no specification impact. Since the NCR is transparent to the UE, the UE does not know that such internal delay exists in the NCR-Fwd. It can only compensate a full TA corresponding to a total time delay including the potential internal delay for the SN and two propagation delay corresponding to the link for gNB-NCR and the NCR-UE, respectively. Therefore, the internal delay will not affect the standardization of timing, and additional side control information for NCR-Fwd timing is unnecessary. In addition, the internal delay of NCR-Fwd e.g. group delay can be reported to the gNB as an NCR capability parameter, which can facilitate the gNB to configure appropriate guard period to deal with DL-UL switching and timing adjustment..
Observation 5: The internal delay leads to the misalignment of the DL receiving timing and the DL transmitting timing of the NCR-Fwd, as well as the misalignment of the UL receiving timing and the UL transmitting timing of the NCR-Fwd.
Proposal 9: Handling of the internal delay belongs to NCR implementation and no additional side control information for NCR-Fwd timing is needed.
[image: ]
(a) NCR internal delay is not considered                             (b) NCR internal delay is considered
[bookmark: _Ref110716744]Figure 9 : The timing of the NCR
1.3 ON-OFF information
In last meeting, ON-OFF information has been justified as beneficial for network-controlled repeater to control the behavior of NCR-Fwd with the methods for indication as below:
	Agreement
ON-OFF information is beneficial and recommended for network-controlled repeater to control the behaviour of NCR-Fwd.
· FFS: Detailed mechanism of ON-OFF indication and determination
· FFS: explicit indication or implicit indication of ON-OFF information
Agreement
The following options can be considered to indicate the ON-OFF information from gNB to NCR for controlling the behaviour of NCR-Fwd:
· Option 1: Explicit indication with on-off state (e.g., via dynamic or semi-static signaling) or on-off pattern (e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)
· Option 2: Implicit indication via the signaling for other information (e.g., beam, DL/UL configuration, or PC information)
· Note: This example does not imply that PC information is necessary or not.
· Other solutions (e.g., potential combination of explicit and implication solution) can be further discussed.



As we all know, the forwarding-and-amplifying behavior of NCR-Fwd will continuously consume energy.  In this sense, the ON-OFF information which is used to turn-on/off the RF chain of repeater, can therefore be configured in a static/semi-static manner to improve the energy efficiency as shown in Figure 10. For example, in the daytime, gNB could turn on the NCR towards work area to ensure the coverage, while at night when people get off work, the NCR towards work area can be turned off to save energy. In another example, for NCR deployed to serve the stadium, the NCR can be turned on within activity time, it can be turned off in other time.
From signaling perspective, such relative static indication may only require limited signaling overhead, e.g. 1 bit ON-OFF state indication in RRC message when NCR-MT enters RRC CONNECTED state. The ON-OFF state indicated by static/semi-static indication can be regarded as a default state of NCR-Fwd, the default “on” stage may be further changed by potential dynamic indication according to UE’s traffic.
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[bookmark: _Ref110716925]Figure 10 Semi-static ON-OFF indication
Observation 6: Semi-static ON-OFF indication is beneficial for NCR to improve energy efficiency and reduce signaling overhead.
Proposal 10: Semi-static indication (e.g. ON-OFF state indication) can be used to control the default on-off behavior of NCR-Fwd in a large time scale.
Then, during the “on” stage, additional controlling of NCR can be further considered to optimize the energy efficiency considering the impact of scheduling. For this purpose, more details should be considered as below:
· For common channel
Considering that NCR is an assistant node to improve the network coverage, and the DL synchronization and initial access procedure is the first step to make the network realize the existence of UE, it should be firstly guaranteed that the UEs with coverage issue can access the network successfully. Then, once the NCR-Fwd is turn on, the common channel should be always forwarded without further controlling in finer scale. Moreover, since common channel pattern is predefined, the NCR-MT can also easily get these information by either detecting the system information or other configurations.
Proposal 11: Common channel signal forwarding (e.g. SSB, PRACH) can be always activated during default “on” stage as indicated by static/semi-static ON-OFF indication.
· For other resources
With regards to other resource, whether forwarding behavior is on-off will be further upon the decision of scheduling for served UE. In this case, since UE is moving and UE’s traffic is unpredictable, gNB doesn’t know when NCR may serve the UE and how long the UE specific signal forwarding will last. If periodic or aperiodic ON-OFF pattern is defined for UE specific channel, it requires another dynamic indication to frequently change or override the ON-OFF state according to UE’s traffic and NCR-UE serving relationship, which is not reasonable. So it’s not appropriate to define an ON-OFF pattern for UE specific channel, instead, dynamic ON-OFF state indication can be considered to flexibly change the ON-OFF state of NCR-Fwd as shown in Figure 11.
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[bookmark: _Ref110717289]Figure 11 Dynamic ON-OFF indication
Observation 7: ON-OFF pattern indication is not applicable to control UE specific channel forwarding during default “on” stage.
Proposal 12: NCR forwarding can be further controlled by dynamic ON-OFF state indication during default “on” stage.
1.4 Power control information
In RAN1#109-e meeting, there is extensive discussion on whether power control information is beneficial for NCR-Fwd without consensus. 
On this aspect, for UL forwarding, the controlling of transmission power of NCR is motivated with same intention as UL power control of legacy UE. For DL forwarding, since NCR is transparent to UE, the UL power of UE will be calculated by UE received power determined by the propagation loss of backhaul link & access link and DL forwarding power. Expect for the interference suppression for deployment, if DL forwarding signal is always transmitted with maximum power, it will lead to the “better path loss” compared to the “UL path loss” once the UL power control is applied. Then, if the DL power control of NCR is supported, the flexibility of the UL transmit power of UE will be limited according to the existing formulation since the “alpha” is not larger than one as defined in existing specification. In all, power control information is beneficial for both UL and DL forwarding links.
However, we also understand that the forwarding signal is transparent to NCR, per transmission or per physical channel power control is obviously not applicable. Considering that power control is mainly to mitigate the interference, and the overall interference level can be estimated by gNB based on the deployment of NCRs, it’s more reasonable to consider long term based power optimization for each NCR, i.e. the transmit power of NCR forwarding link is not associated with an exact forwarding signal, instead, in a relatively long time period, the transmit power is fixed based on the configured power control value irrespective of the exact forwarding signal.
In addition, as mentioned by some companies that power control information can be used to manage the self-interference, which is also a kind of long term power control use case. As long as the set of beam directions are settled, the corresponding self-interference level can be calculated with a specific power level, thus power control information can be adjusted to manage the self-interference.
Proposal 13: Long term based power control is beneficial and can be recommended for NCR forwarding links.
	Agreement
The controlling of the amplifying gain of NCR-Fwd is considered to enable the power control of NCR-Fwd if PC is recommended as side control information for NCR in Rel-18
· FFS: Controlling of the transmission power of NCR-Fwd



As agreed in RAN1#109e, the power control of NCR-Fwd can be enabled by adjusting the amplifying gain, the only pending issue is whether to additionally control the transmission power of NCR-Fwd. According to the legacy output power determination method of RF repeater which can also be used for NCR, i.e. Output_power = min(max_Tx power, Input_power*Amplifying gain), amplifying gain control and output power control can achieve equivalent result, while amplifying gain is a more straightforward way since it is more aligned with the hardware structure of NCR-Fwd. Therefore, there is no need to additionally control the transmission power of NCR-Fwd.
Proposal 14: Controlling of transmission power of NCR-Fwd can be enabled by adjusting amplifying gain with the following formula:
· Output_power = min(max_Tx power, Input_power*Amplifying gain)
1. Conclusions
In this contribution, the remaining issues for each side control information are analyzed with following observations and proposals:
Observation 1: NCRs with beam information can improve the SINR performance on FR1 in the O2I scenario.
Observation 2: NCRs with beam information can also improve the SINR performance on FR1 in realistic outdoor scenario.
Observation 3: Lower cost for network deployment can be achieved by introducing NCR.
Observation 4: Independent signaling from gNB are needed for separate beam indication to NCR and UEs served by the NCR.
Observation 5: The internal delay leads to the misalignment of the DL receiving timing and the DL transmitting timing of the NCR-Fwd, as well as the misalignment of the UL receiving timing and the UL transmitting timing of the NCR-Fwd.
Observation 6: Semi-static ON-OFF indication is beneficial for NCR to improve energy efficiency and reduce signaling overhead.
Observation 7: ON-OFF pattern indication is not applicable to control UE specific channel forwarding during default “on” stage.
Proposal 1: Beam information is beneficial and also recommended as the side control information for NCR in FR1.
Proposal 2: For the beam indication on the NCR-Fwd access link, Option 1 (a beam index) is preferred due to less impact on specification and overhead.
Proposal 3: For the beam indication on the NCR-Fwd access link, the number of supported beams should be reported as NCR’s capability
Proposal 4: For the applicable time of a beam, following options can be considered:
· Option 1: The applicable time is implicitly associated each indication of the corresponding beam information indication.
· Option 2: The applicable time can be explicitly indicated with additional field, e.g., SLIV.
Proposal 5: For the backhaul link, additional dedicated indication can be supported if adaptive beam is supported by NCR-Fwd for backhaul link.
Proposal 6: TDD UL-DL configuration dedicated to NCR is not necessary.
Proposal 7: Dynamic TDD via DCI is not preferred for the deployment of NCR.
Proposal 8: Define/configure the all or partial flexible symbols as “special symbols”, and no forwarding behavior is expected for NCR over these symbols.
· For the remaining flexible symbol, it can be semi-statically configured as DL or UL symbols.
Proposal 9: Handling of the internal delay belongs to NCR implementation and no additional side control information for NCR-Fwd timing is needed.
Proposal 10: Semi-static indication (e.g. ON-OFF state indication) can be used to control the default on-off behavior of NCR-Fwd in a large time scale.
Proposal 11: Common channel signal forwarding (e.g. SSB, PRACH) can be always activated during default “on” stage as indicated by static/semi-static ON-OFF indication.
Proposal 12: NCR forwarding can be further controlled by dynamic ON-OFF state indication during default “on” stage.
Proposal 13: Long term based power control is beneficial and can be recommended for NCR forwarding links.
Proposal 14: Controlling of transmission power of NCR-Fwd can be enabled by adjusting amplifying gain with the following formula:
· Output_power = min(max_Tx power, Input_power*Amplifying gain)
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Table A. 1  simulation assumption for Uma O2I case
	Parameters
	Urban Macro


	Layout
	Two layer
Macro layer: Hex. Grid
Repeater layer: Random drop (All Repeaters are outdoor)
- 10 repeater per macro BS


	Inter-BS distance
	Macro layer: 500m 

	Carrier frequency
	3.5GHz 

	System bandwidth
	Up to 100MHz

	Subcarrier spacing
	30 kHz

	Simulation bandwidth
	40 MHz 

	Channel model
	Macro-to-UE: 5GCM UMa
Macro-to-repeater: 5GCM UMa (UMa LOS is perferred for this link.)
repeater-to-UE: UMi-Street canyon

	BS Tx power
	Macro layer:
44 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 44 dBm 
Repeater layer:
33 dBm scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33 dBm.
EIRP should not exceed 78 dBm and 68 dBm for the macro and repeater layers respectively(*)

	BS antenna height
	25m for macro cells
10m for repeater 

	BS receiver noise figure
	Macro : 5dB
Repeater : 5dB

	UE antenna height
	general equation  :   hUT=3(nfl – 1) + 1.5
nfl for outdoor UEs :   1
nfl for indoor UEs  :   nfl ~ uniform(1,Nfl) where
                    Nfl ~ uniform(4,8)

	UE receiver noise figure
	9dB

	Performance metrics
	SINR (measured on port0)
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