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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this contribution, we share our understanding on signaling and procedures for side control information, based on RAN1 and RAN2 agreements made so far.
Discussion
RRC signalling for side control information 
RAN1 agreed to have both periodic and aperiodic beam indication. 

Regarding aperiodic beam indication,RAN1 made following detailed agreements:

	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.




As above, aperiodic beam indication includes beam information and time information and is carried by DCI/PDCCH. Regarding time information, a list of time resource should be pre-defined by RRC signaling first and from them they will be selected and indicated in DCI. 

[bookmark: _Hlk127356139]Introduce IE NCR-FwdTimeResourceList as preconfigured time resource used by DCI


Furthermore, RAN1 also agreed a new dedicated RNTI: 

	The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT



The C-RNTI which UE obtained during initial access could be still used for the other communication between NCR-MT and gNB. A new C-RNTI (as agreed in RAN1) can be configured later in a RRC message for sending DCI-based side control information. 

Configure a new NCR-C-RNTI in a RRC message for sending DCI-based side control information.



Regarding period beam indication, more details are as following:
	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.




As above, periodic beam indication will be carried in RRC signaling. Apart from {Beam index, time resource}, periodicity and reference SCS information are required per periodic beam indication. 

From RAN2 perspective, NCR-MT finishes the initial access phase (including necessary identification, authentication, security procedure), NCR-MT is in connected mode. To make NCR-Fwd work, and provide coverage extension, at least, NCR-Fwd should forward following signals :
· SSB
· SIB1 and SI(s)
· Paging 
· PRACH in uplink

Above information is necessary for a UE to camp on the cell, monitor paging and initialize RACH procedure whenever needed. Also these information are semi-persistent, and correspond to the agreed periodic beam indication in our understanding.

Introduce a list of { Beam index, time resource , reference SCS , periodicity} in a RRC signalling for RRC-based side control information.

Further more RAN1 made following agreements: 

	For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))

For FR1, the “ON” state of NCR-Fwd is indicated:
Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd




Even though beam indication could appear in RRC-based side control information and DCI-based side control information. But it would be clear if RRC-based side control information is not in place, NCR is not functionally working for coverage enhancement. On the other hand, once periodic beam indication is configured via RRC message, NCR should start forward correspondingly in order to make the UEs under its coverage being able to camp on and access to. 

NCR Fwd can be ON or OFF following RRC-based side control information (i.e., regardless of the DCI-based side control information)


Obviously, side control information relevant configuration cannot happen before finishing NCR authentication and validation, moreover, side control information configuration will be highly relevant to capability of NCR , particularly the beam forming capability on access link, these will be only available after initial UE context setup.  Hence RRC message contain periodic side control information and or the new C-RNTI can be either included in RRC Reconfiguration request message or introduce a new message for NCR specific configuration.

RAN2 discuss whether to reuse RRC reconfiguration procedure or introduce a new NCR specific procedure(NCR reconfiguration request/complete) for RRC-based side control information and other NCR specific configurations



Procedures for side control information
RAN3 agreed to take solution 3 from TR38.867 as the basis for NCR management. Moreover RAN1 agreed that OAM will deliver the supported beam information of NCR-Fwd on access link to gNB and NCR. 
	The following is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-2: The information is informed to gNB and NCR via OAM
· Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
· Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation. 
· The beam index in SCI corresponds to the configured beam(s) sequentially. 




After NCR-MT finish initial access to gNB, authentication and validation, the UE context including capabilities corresponding to the NCR has been available in gNB, gNB can configure initial side control information and switch on the NCR-Fwd afterwards. We illustrate the procedure in figure below:






Summary
[bookmark: OLE_LINK3]This contribution provides our initial considerations and views on signalling and procedure aspects relevant to side control information. We made following proposal regarding NCR relevant RRC signalling design:
1. Introduce IE NCR-FwdTimeResourceList as preconfigured time resource used by DCI
1. Configure a new NCR-C-RNTI in a RRC message for sending DCI-based side control information.
1. Introduce a list of { Beam index, time resource , reference SCS , periodicity} in a RRC signalling for RRC-based side control information.
1. NCR-Fwd can be ON or OFF following RRC-based side control information (i.e., regardless of the DCI-based side control information)
1. RAN2 discuss whether to reuse RRC reconfiguration procedure or introduce a new NCR specific procedure(NCR reconfiguration request/complete) for RRC-based side control information and other NCR specific configurations 

Following above proposal, in section 2.2, an example of side control information signaling flow is shown. 
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