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Introduction
Based on the work item description [1], the side information and NCR behavior are studied focusing on beamforming, UL-DL TDD operation and ON-OFF information. In this contribution, we provide our views on the side information on how the access beams should be configured for the access link SSB transmissions, and how to divide and indicate the UL/DL resources for different NCR-Fwd functions. 
Access link beam sweeping with local SSB transmissions 
Due to different locations of the gNB and the connected UEs of an NCR, the control/backhaul link beam between the gNB and NCR are very different from the access beams between NCR and connected UEs. 
In RAN1 #110-bis-e [2], it was agreed that the number of beams supported for the access link should be known by the gNB, and a DL beam and a UL beam which are correspondent with each other have the same beam index. A beam index is used to indicate the beam on the access link. A beam index can be associated with a synchronization signal block (SSB) index in a SSB burst. Thus, to perform local beam management at NCR, the NCR SSB transmissions with beam sweeping should be configured first. 
The NCR may have very different antenna patterns and beamforming capabilities. Thus, the NCR shoul report to gNB on its beamforming capabilities, so that the gNB can configure the maximum number of beams on the access link accordingly with the number of SSBs in a burst and the beams patterns in the SSB transmissions.
Proposal 1: NCR reports its beamforming capabilities to assist SSB configuration on the access link by the gNB.
For local NCR-Fwd SSB transmissions on access link, the NCR should regenerate the SSBs with separately configured beams in an NCR SSB burst. The local NCR SSB and PBCH information can be the same as detected by NCR in the SSBs and PBCHs transmitted by the gNB. 
Based on the maximum number of beams supported by the NCR, the gNB can configured a separate synchronization signal structure by side information to NCR-MT on the control channel. And the NCR-Fwd will not forward the SSBs from the gNB. Instead, the NCR-Fwd should re-generates synchronization signals and transmits the SSBs with local NCR beams following the configured NCR SSB configuration. 
Proposal 2: Separate SSB configuration can be configured for NCR-Fwd SSB transmissions on the access link.
If new SSB configuration is used, when forwarding the DL signals on the access link, the NCR-Fwd should empty out the resources used for SSB transmissions from the backhaul/control link. To reduce potential waste of resources, the NCR may reuse the gNB SSB structure by replacing the SSBs with its own regenerated SSBs on the access link with local NCR beams. 
In this case, a side information on the SSB forwarding delay should be indicated to the NCR. Since a SSB burst occupies a 5 ms period, to avoid overlapping of SSBs from gNB and SSBs from NCR, the forwarding delay should be a factor of 5 ms, and the SSBs from NCR should occupy a different 5 ms period from the SSB burst from the gNB.
Furthermore, if the number of NCR beams M on access link is smaller than the number of beams N at the gNB, the NCR should decide how the access link SSBs is mapped in the gNB SSB structure. As a simple solution, only the first M out of the N SSB indexes are used. Additionally, multiple SSB transmissions in the gNB SSB burst structure may be mapped with a single NCR local beam to further enhance the beam detection accuracy.
Proposal 3: The NCR SSB transmission may follow the gNB SSB structure with some side information on a forwarding delay and a beam mapping pattern.
TDD UL-DL configuration and access/backhaul usage 
For the TDD UL/DL configuration of NCR, the same TDD UL/DL configuration is applied for backhaul link and access link. For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the default behavior of the NCR-Fwd is expected to be OFF or not forwarding over these symbols.
Although the DL and UL allocation can be determined by the TDD UL/DL configurations, to perform the physical signal forwarding between the gNB and the UE, the NCR still needs to know the detailed slot allocations for each NCR functionality. 
For example, in the DL slots/symbols of the TDD UL/DL configurations, the NCR should further decide 
· which set of slots/symbols are used for backhaul/control link, i.e. for the NCR to receive DL from gNB, and 
· which set of slots are used for access link, i.e. for the NCR to forward the DL from gNB to UE(s)
Similarly, in the UL slots/symbols of the TDD UL/DL configurations, the NCR should know 
· which set of slots are used for access link, i.e. for the NCR to receive UL from UE(s), and 
· which set of slots are used for backhaul link, i.e. for the NCR to forward the buffered UL from UE(s) to gNB
A semi-static allocation can be a simpler solution. Thus, a side information may be indicated by the gNB to NCR to determine the slots/symbols used for the access link, i.e., the access link DL and UL allocations. Thus, based on the TDD UL/DL configurations, the NCR can determine the slots used for each TDD operation/behavior, including backhaul DL, access DL, access UL and backhaul UL. 
To simplify the operation, orthogonal slot allocations can be applied to backhaul/control link and the access link. Thus, the NCR only monitors slots/symbols for backhaul DL, and performs DL forwarding on access DL slots/symbols; and the NCR only receives from UE on access UL slots/symbols, and performs UL forwarding on backhaul UL slots/symbols.
Proposal 4: Side information can be configured to determine the allocation of access link slots/symbols under the serving cell TDD UL/DL configurations.
The slot allocation between access link and backhaul link does not define the actual usage of a slot by the NCR-Fwd. The default state of slots in the access link should be in “OFF” state. At least for dynamic scheduled transmissions, a slot allocated for access link can be used by the NCR-Fwd in the following cases,
· if the slot is indicated by gNB for an UL signal reception and buffering on the access link; or
· if the slot is indicated by gNB for a DL forwarding of a buffered DL signal on the access link
Similarly, at least for dynamic scheduled transmissions, a slot allocated for backhaul link can be used by the NCR-Fwd in the following cases,
· if the slot is indicated by gNB for a DL signal reception and buffering on the backhaul link; or
· if the slot is indicated by gNB for an UL forwarding of a buffered UL signal on the backhaul link.
Proposal 5: At least for dynamic scheduling, the “ON” state is explicitly indicated by gNB for the usage of slots on the backhaul link and/or access link.
Conclusion
In this contribution, we discussed some side information needed for NCR operation, esp. on SSB configuration and UL/DL slot utilization for different links. We propose the following:
· Proposal 1: NCR reports its beamforming capabilities to assist SSB configuration on the access link by the gNB.
· Proposal 2: Separate SSB configuration can be configured for NCR-Fwd SSB transmissions on the access link.
· Proposal 3: The NCR SSB transmission may follow the gNB SSB structure with some side information on a forwarding delay and a beam mapping pattern.
· Proposal 4: Side information can be configured to determine the allocation of access link slots/symbols under the serving cell TDD UL/DL configurations.
· Proposal 5: At least for dynamic scheduling, the “ON” state is explicitly indicated by gNB for the usage of slots on the backhaul link and/or access link.
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