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1      Introduction
In Rel-18, as already specified in SID [1], the following side control information will be examined during SI phase:

· Beamforming information

· Timing information to align transmission / reception boundaries of network-controlled repeater

· Information on UL-DL TDD configuration

· ON-OFF information for efficient interference management and improved energy efficiency
· Power control information for efficient interference management (as the 2nd priority).

In RAN 1 # 109-e meeting, several agreements were made, which lists the beneficial side information for network-controlled repeater (NCR), e.g., beam management information. However, those agreements also contain many FFS issues. This contribution provides our views on the remaining issues since previous RAN 1 meeting including beam management information, TDD configuration, on/off information and power control information.
2      Discussions
Beam management information
Agreements related to beam management information in the previous RAN 1 meeting are:
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.
In our view, the design principle for beam control signalling is to reuse legacy beam measurement/report/indication as much as possible. Moreover, since the NCR-MT can be considered as a UE, reusing R-17 unified TCI framework is sufficient. To be more specific, gNB can configure a set of RS resource to let NCR-MT implement beam measurement/report to determine the beam for backhaul link. Therefore, there is no need to discuss additional indication for backhaul link at NCR-Fwd
Proposal 1: For beam indication mechanism to determine beam at NCR-Fwd for backhaul link, additional indication is not needed if Rel-17 unified TCI framework is baseline for NCR-MT.
Information on UL-DL TDD configuration
The agreements for UL-DL TDD configuration in the previous RAN 1 meeting are: 
Agreement
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.
For UL-DL TDD configuration, the identified issues based on agreements in RAN1#109e are listed as follows 

•
Issue 1: whether dynamic TDD configuration is supported?

•
Issue 2: if only semi-static TDD configuration is supported, how to handle flexible symbols

For Issue 1, we think dynamic signaling for indicating TDD pattern is not needed. Semi-static UL-DL TDD configuration is broadcasted via RRC signaling, whereas dynamic UL-DL TDD is signaled via L1 signaling that allows more frequent update. Although providing TDD configuration by L1 signaling is more flexible, dynamic TDD configuration is not widely used in practical networks. Moreover, on top of a configured TDD pattern with flexible symbols and slots, a L1 signaling (SFI) is used to dynamically reconfigure transmission directions only on the flexible slots/symbols, which in our view, can only provide limited performance improvement. On the other hand, to investigate the additional benefit due to the dynamic SFI, we need a model for self-interference coupling across different DL/UL directions. Given the limited time for SI phase, we suggest to not consider L1-signaling for dynamic TDD configuration for network-controlled repeater in Rel-18. 
Proposal 2: Dynamic signaling for indicating TDD pattern is not needed for Rel-18 NCR.

For issue 2, there are three possible solutions for handling flexible symbols identified in the last RAN1 meeting: (1) set default direction for flexible symbols, i.e., let flexible symbols always be DL or always UL symbols; (2) define flexible symbols as off state, so that NCR-Fwd will not transmit any data; and (3) blindly forward both DL and UL signals. In our view, both DL and UL transmission is possible to occur in the flexible symbols and hence the NCR should forward all signals regardless it’s transmitted from a cell (DL) or a UE (UL).
Proposal 3: For handling of flexible symbols for NCR, support blindly forward both DL and UL signals.
On/Off Information
The agreements for on/off information in the previous RAN 1 meeting are: 

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 signalling) 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 signalling 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.
For on/off information signaling, compared with explicit indication, implicit indication via signaling of other information is a more efficient solution in our view. Whether NCR-Fwd is turned on or turned off can be signaled via beam indication. For example, a special beam index is used to turn off NCR-Fwd, whereas gNB only needs to transmit a normal beam indication to let NCR-MT know that NCR-Fwd needs to be turned on for data transmission as shown in Fig. 1. This solution conveys on/off information using only beam indication, which is beneficial for reducing signaling overhead.
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Fig. 1 Example for using a special beam index as the off state for NCR-Fwd

Proposal 4: For indication of on/off information, support defining a special beam index as the off state for NCR-Fwd.
Power control information
The agreement for power control information in the previous RAN 1 meeting is
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
For the FFS item, in our view, controlling of the transmission power of NCR-Fwd to be a given value is not feasible. The transmission power for NCR-Fwd may depend on the following components: (1) the received power at NCR; (2) the amplification gain applied by the NCR; and (3) whether the amplified signal exceeds the maximum transmission power limitation. Unlike regenerative relay that can easily control its Tx power, NCR-Fwd amplifies and forwards its received signal to/from a UE from/to gNB while the received power is highly dynamic and unpredictable. It is difficult for NCR-Fwd to adjust transmission power in time with consideration of the three components mentioned above. Therefore, we don’t support controlling of the transmission power of NCR-Fwd.
Proposal 5: Not support controlling of the transmission power of NCR-Fwd. 
3      Conclusion

In this contribution, we provide our views on side information candidates for supporting Rel-18 network-controlled repeaters. We have the following proposals:
Proposal 1: For beam indication mechanism to determine beam at NCR-Fwd for backhaul link, additional indication is not needed if Rel-17 beam control is baseline for NCR-MT.
Proposal 2: Dynamic signaling for indicating TDD pattern is not needed for Rel-18 NCR.
Proposal 3: For handling of flexible symbols for NCR, support blindly forward both DL and UL signals.
Proposal 4: For indication of on/off information, support defining a special beam index as the off state for NCR-Fwd.
Proposal 5: Not support controlling of the transmission power of NCR-Fwd.
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