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Introduction
In this contribution, we present our views on side control information and NCR behavior.
Discussion
Beamforming information 
Access link beam
In RAN1#110-bis Meeting [1], the following agreements were achieved for beamforming information of access link.
	Agreement
The following information can be used to characterize the physical beam(s) supported by NCR-Fwd for access link: 
· Number of beams supported for access link
· FFS: How to define the detailed value (e.g., per beam type)
· FFS: Whether the number of beam can be derived by beam layout
· Spatial relationship between different beams
· FFS: Beam types defined by the beam width (e.g. two types as wide beam and narrow beam type)
· FFS: Beam direction defined by the boresight of beam
· FFS: Whether/How to deliver this information to gNB
· FFS: Coverage area for each beam type
· FFS: Beam ID (via explicit or implicit means) 
Agreement
The following methods are supported for access link beam indication:
· Single beam index per indication is supported to indicate one beam.
· The indication of multiple beams in one indication is supported
· Note: The multiple beams are applied in TDMed over same frequency resource
Agreement
Confirm the WA that in access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
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)


The beam character  information should be known to gNB for access beam information, how to deliver the information was heated discussed in last meeting. In our understanding, beam reporting from NCR via RRC should be supported to ensure the inter-vendor operation.
For indexing the access beams, following three options can be considered. 
· Option 1: beam ID is decided by NCR. The beam characters such as beam width type and spatial relation between beams are reported by NCR together with the beam ID(s), which is explicit beam ID report.
· Option 2: beam ID is decided by pre-defined rules with common understanding between NCR and gNB. Based on the beam character information such as beam width type and spatial relation between beams reported by NCR, the beam ID is derived by pre-defined rules, which is implicit beam ID report.
· Option 3: beam ID is decided by gNB. The beam characters such as beam width type and spatial relation between beams are reported by NCR. The gNB decides how many beam among all beams will be used and will be configured with beam ID. 
Comparing with option 3, all of the physical beams supported by NCR in access link would have beam IDs for option 1 and option 2, the difference between option 1 and option 2 is whether the beam ID is reported explicitly or implicitly. It is possible for Option 3 that only part of the physical beams are configured with beam ID, which can reduce the beam ID number and further reduce the beam indication overhead. Additionally, option 3 allows gNB to OFF part of beam directions for eliminating the inference caused by NCR statically.  However, option 3 requires gNB to include additional beam character information when configuring beam ID to NCR. In our understanding, the gNB should be capable to control the coverage of NCR and it is not necessary to allocate a logical beam ID for each physical beam. In that sense, option 3 is preferable and beam direction defied by the boresight of beam is necessary for gNB to decide the beam ID allocation. 
Single beam index per indication is supported to indicate one beam, while further discussion is needed for indication of multiple beams in one indication. For example, whether the multi-beam is indicated via a beam pattern (i.e., with time domain information) or beam indexes or beam configuration index. In our understanding, the beam indication should be as simple as possible to keep the low overhead of side control information. It is proposed that different beams with time domain information is configured via RRC with a beam configuration index, and the beam configuration index would be used for multiple beam indication.  
For access link beam indication, both the dynamic indication and semi-static configuration are recommended. The time domain feature of beam/beam set need to accommodate with the feature of forwarding signals and channels. For example, periodic beam configuration can be used for forwarding cell-specific channels and signals, such as SSB. The semi-persist beam configuration can be used for forwarding semi-static reference signals and traffics. And dynamic beam indication can be used for forwarding aperiodic reference signals and traffics. There might be collisions when periodic/semi-persistent beam indication and dynamic beam indication are configured/indicated simultaneously. In that case, a priority indication can be used to indication which beam indication should be prioritized when conflict occurs. 
For the time domain information configuration in access link, it has been agreed that the duration per beam(s) is needed for both periodic/semi-persistent and aperiodic beam indication. In our understanding, a table with starting time location and consecutive time resource length which is similar as SLIV for PDSCH can be  used for duration indication. 
Proposal 1: Access beam character reporting via RRC signalling is supported.
Proposal 2: Access beam ID is determined by gNB. 
Proposal 3: Beam direction defined by the boresight of beam is supported in beam character report.
Proposal 4: Beam configuration index is used for multi-beam indication.
Proposal 5: Priority index is configured and/or indicated together with beam indication.
Proposal 6: Pre-configured table with starting time location and consecutive time resource length similar as SLIV for PDSCH is supported for beam duration indication.
Backhaul link beam
In RAN1#110-bis Meeting [1], the following agreements were achieved for beamforming information of backhaul link.
	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

Agreement
If adaptive beams are adopted for C-link and backhaul link, new signaling is supported to indicate a beam(s) used for backhaul link from the set of beams for C-link.
· Predefined rule is used to define the beam in case there is no indication via the new signalling
· FFS: Details of the predefined rule
· FFS: Application of predefined rule for other cases
· Note: The beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link.
· The new signalling, if needed, is an optional NCR capability


In case of no new signalling is used for backhaul beam indication,  the problem is which beam of C-link is selected for backhaul link in slots/symbols with DL receptions / UL transmissions in backhaul link only. One possible solution is always follow the latest beam. However, it does not work well when beam sweeping is just performed. To decide the DL beam pair, gNB side beam sweeping can be performed by setting repetition OFF for part of CSI-RS resources, and UE side beam sweeping can be performed by setting repetition ON for part of CSI-RS resources. NCR-MT keep the Rx beam unchanged and report the CRI to gNB for gNB side beam selection, and keep the Rx beam sweeping to find the appropriate MT side beam. Assuming backhaul beam always follow the latest beam of access link, there would be problem if NCR-MT are preforming DL Rx beam sweeping. Therefore, we propose that the per-defined rule should refer to a certain TCI state. Considering that there are different TCI mechanisms for Rel.15/16 and Rel.17, we think two cases need to be considered. 
· Case 1, the TCI is indicated for different channels separately as in Rel-15/Rel-16 TCI framework. NCR follow the TCI state of the latest received PDCCH
· Case 2, the TCI is indicated via unified TCI as in Rel-17 TCI framework. NCR follow the TCI state of the latest received unified TCI.
In case of new signalling is used for backhaul beam indication, pre-defined rules are needed for some special cases. When the C-link and backhaul link are simultaneously used, the backhaul link beam is same with C-link beam. When the new signalling indicates a new beam but the application time of the new beam has not arrived yet, the backhaul link keep the latest used beam unchanged until the application time of the new beam arrived.
Proposal 7: in case of new signalling is used for backhaul link beam indication,  the backhaul link beam is same with C-link beam when the C-link and backhaul link are simultaneously used.
Proposal 8: in case of new signalling is used for backhaul link beam indication,  the backhaul link keep the latest used beam unchanged until the application time of the new beam arrived when the new signalling indicates a new beam but the application time of the new beam has not arrived yet.
Proposal 9: The beam of backhaul link is determined by a pre-defined rule in case of no new signalling is used for backhaul link beam indication
· Backhaul link beam follow the TCI state of the latest received PDCCH of control link, if unified TCI is not configured; 
· Backhaul link beam follow the TCI state of the latest received unified TCI of control link, if unified TCI is configured.
TDD-UL-DL information
In RAN1#110-bis Meeting [1], the following agreements were achieved for TDD-UL-DL information.
	Agreement
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
· FFS: The behavior over these symbol if dynamic DL/UL operation is supported by NCR-MT and/or NCR-Fwd.


If dynamic DL/UL operation is supported by NCR-MT and NCR-Fwd, the NCR-Fwd will follow the TDD operation determined by NCR-MT, no new signalling of DL/UL forwarding over these symbols is needed. 
2.3 ON-OFF information 
In RAN1#110-bis Meeting [1], the following agreements were achieved for TDD-UL-DL information.
	Conclusion
An NCR is not expected to perform forwarding in “OFF” state.

Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


In last meeting, both explicit indication and implicit indication were proposed for ON-OFF information indicating, and it was agreed the default behavior of the NCR-Fwd is expected to be OFF or not forwarding over flexible symbols. We think the ON/OFF information can be indicated via the activation/deactivation state of beam and additional signalling is not necessary. 
For the beam with semi-static time domain information, the ON/OFF state can be indicated by the activation/deactivation of beam configuration implicitly.  For the beam with dynamic time domain information, the ON/OFF state can be indicated by the valid time duration. For the beam with periodic time domain information, the state of ON is assumed for the valid time duration. The only concern is how to turn OFF the beam with periodic time domain information, to save the signalling overhead, a possible solution is to define a special beam ID in dynamic side control information to indicate OFF for periodic beams. 
Proposal 10: For the ON information indication, an implicit indication via the beam indication is supported.
[bookmark: _GoBack]Proposal 11: For the OFF information indication, a special beam ID is defined to indicate OFF dynamically. 
Conclusions
In this contribution, we present the discussion on side control information to enable NR network-controlled repeaters, we have the following proposals:
Proposal 1: Access beam character reporting via RRC signalling is supported.
Proposal 2: Access beam ID is determined by gNB. 
Proposal 3: Beam direction defined by the boresight of beam is supported in beam character report.
Proposal 4: Beam configuration index is used for multi-beam indication.
Proposal 5: Priority index is configured and/or indicated together with beam indication.
Proposal 6: Pre-configured table with starting time location and consecutive time resource length similar as SLIV for PDSCH is supported for beam duration indication.
Proposal 7: in case of new signalling is used for backhaul link beam indication,  the backhaul link beam is same with C-link beam when the C-link and backhaul link are simultaneously used.
Proposal 8: in case of new signalling is used for backhaul link beam indication,  the backhaul link keep the latest used beam unchanged until the application time of the new beam arrived when the new signalling indicates a new beam but the application time of the new beam has not arrived yet.
Proposal 9: The beam of backhaul link is determined by a pre-defined rule in case of no new signalling is used for backhaul link beam indication
· Backhaul link beam follow the TCI state of the latest received PDCCH of control link, if unified TCI is not configured; 
· Backhaul link beam follow the TCI state of the latest received unified TCI of control link, if unified TCI is configured.
Proposal 10: For the ON information indication, an implicit indication via the beam indication is supported.
Proposal 11: For the OFF information indication, a special beam ID is defined to indicate OFF dynamically.
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