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Introduction
[bookmark: _Ref494215420]In the WID of Rel-18 network-controlled repeater (NCR), the objective about side control information is listed below [1]:
	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
With these considerations, NR NCR supports the following features:
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
… …


In this paper, we will discuss the side control information and NCR behavior based on the previous agreements [2]-[5].
Beam indication for access link
In RAN1#111, the agreements about beam indication for access link were achieved as following: 
	Agreement
For each periodic beam indication for access link, one RRC signalling is used including the information defined by the following:
· A list of X () forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of , other details
Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
· The periodicity is configured as part of the RRC signaling for periodic beam indication
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· The reference SCS is configured as part of the RRC signaling for periodic beam indication
· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.
Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.


Based on the agreements above, the main issues about the beam indication for access link can be summarized as:
(1) How to indicate the beams and time domain resources.
(2) How to associate the indicated beams with corresponding time domain resources.
As is mentioned in agreement, for aperiodic beam indication, one DCI is utilized to indicate the beam information and time resource, where a list of time resource is pre-defined in RRC. Lmax fields and Tmax fields are indicated the beam information and time resource, respectively. In terms of detailed association between Lmax fields and Tmax fields, two options are listed in FFS, the corresponding illustrations are provided as below.
· Opt 1: Tmax=1
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For case 1, the number of the fields for beam indication Lmax in the DCI is based on the number of beams that applied to the indicated time domain resource. However, the duration for each beam is not clear, additional indicator should be introduced.
· Case 2:
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For case 2, in order to establish a one-to-one association between each symbol and beam, the number of symbols contained in the time domain resource indication should keep the same as the number of fields for beam indication in addition, the beam for access link may not be changed so frequently, it will leads to high signalling overhead.
· Opt 2: Tmax= Lmax
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In option 2, the number of fields for beam indication Lmax is the same as the number of the fields for time resource indication Tmax. Thus, indicated beams and time resources can be sequentially one-to-one associated.
Compared with two options, Tmax= Lmax is preferred, since it is an efficient indication scheme and the association between beams and time resources can be directly established without additional indication.
Proposal 1: In terms of the relationship between the values of Tmax and Lmax, Tmax= Lmax is preferred.
The existing agreements are about the periodic and aperiodic beam indication for access link, however, the mechanism of semi-periodic beam indication for access link has not been determined. Based on the previous agreements, the beam and corresponding time resource should be indicated in pairs. Thus, a MAC CE can be introduced for semi-persistent beam indication. As illustrated in Figure 1, a time resource list can be configured by RRC signalling, in which each time resource is defined by {Starting slot, starting symbol, duration} with dedicated field. Then a MAC CE can be used for time resource indication, and the associated beam index is indicated simultaneously. For instance, the A/D field is used to indicate the activation and deactivation of the semi-persistent resource forwarding; the Li field is used for beam indication. Besides, the Ti field is used to select one of the time resources that pre-configured in RRC.
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Figure 1. An example of MAC CE design for semi-persistent beam indication for access link
Proposal 2: For semi-periodic beam indication for access link, a MAC CE can be introduced to select the time domain resource and beam index in pairs, in which a time domain resource list is pre-defined in RRC.
After the discussion of periodic/aperiodic/semi-persistent beam indication for access link, the subsequent question is how to handle the possible conflict among the different indication. We think it is necessary to introduce a fixed rule for priority determination. It is reasonable to prioritize the dynamic indication over the semi-static configured beam indication, because of its flexible indication and can be applied immediately. Some companies may concerns that if the rule mentioned above is adopted, the forwarding of cell-specific signals/channels (e.g., SSB, PRACH) will be impacted. However, the cell-specific channels/signals are not the only channels/signals that are semi-static configured, it is unnecessary to make semi-static indication always prioritized over the dynamic indication. To solve the problem, the cell-specific signals/channels should be discussed separately and set as highest priority.
Proposal 3: To handle the possible conflict among different beam indication, dynamic indicated beam should be prioritized over the semi-static configured beam, additionally, some important cell-specific signals/channels can be considered separately and set as highest priority.
It has been agreed that the time domain resource is determined by explicit indication, the corresponding agreement is listed below:
	Agreement
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.


[bookmark: OLE_LINK6]Furthermore, in order to optimize the mechanism of time domain resource determination and save signalling overhead, some other way to determine the time domain resource needs to be considered. For example, SSB transmission can be fully determined by gNB, thus, the beam and time domain resource of which could be pre-determined by a default rule. In summary, an optimal solution of time domain resource determination for access link should be considered, that is, some time domain resource (e.g., SSB, PRACH) and corresponding beams can be determined by default, others are determined by explicit beam indication, which can efficiently reduce signalling overhead.
Proposal 4: The pre-defined default rule could be considered as a method of time domain resource determination for the sake of signalling overhead saving.

Discussion on initial access via NCR
[image: ]
Figure 2. Example illustrating the initial access of normal UE and NCR UE
As illustrated in Figure 2, in cell search procedure, UE acquires the synchronization to a cell, the related information is carried by SSBs. In this case, the gNB will broadcast SSBs periodically, UEs receive the SSBs and report the index of SSB(s) and corresponding measurement result (e.g., RSRP, SINR). It is possible that UE 1 and UE 2 report the same index of SSB (e.g., SSB-2) as the optimal beam for reception. Thus, an ambiguity problem is raised that the gNB cannot distinguish between the UEs that served by gNB directly (UE 1) and the UEs which are connected with gNB via NCR (UE 2). There is no doubt the initial access and data forwarding for UE still can work if the problem is not clarified, however, there may be some negative effects on the system. Since gNB cannot differentiate between UE 1 and UE 2, then, the information that is intended for UE 1 will be forwarded by NCR, consequently, unnecessary forwarding is performed and extra interference is introduced in the coverage area.
Proposal 5: Study the necessity for gNB to differentiate the normal UEs and the NCR UEs (i.e., the UE that establish the connection with gNB via NCR). 
[bookmark: _GoBack]Conclusion
In this contribution, we discussed our views on side control information details for NCR, the following proposals are achieved:
Proposal 1: In terms of the relationship between the values of Tmax and Lmax, Tmax= Lmax is preferred, in this case, the beams and time resources that indicated by the DCI fields Li and Ti, are one-to-one associated
Proposal 2: For semi-periodic beam indication for access link, a MAC CE can be introduced to select the time domain resource and beam index in pairs, in which a time domain resource list is pre-defined in RRC.
Proposal 3: To handle the possible conflict among different beam indication, dynamic indicated beam should be prioritized over the semi-static configured beam, additionally, some important cell-specific signals/channels can be considered separately and set as highest priority.
Proposal 4: The pre-defined default rule could be considered as a method of time domain resource determination for the sake of signalling overhead saving.
Proposal 5: Study the necessity for gNB to differentiate the normal UEs and the NCR UEs (i.e., the UE that establish the connection with gNB via NCR). 
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