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1. [bookmark: _Ref18181]Introduction
In RAN1#111 meeting, discussion on the side control information (SCI) design has been conducted and some agreements have been reached. In this contribution, the potential RRC and MAC CE parameter design is elaborated according to the previous agreements.
1. [bookmark: _Ref54269283]Discussion on RRC parameters
1. Periodic beam indication for access link
In RAN1#111, following agreement has been achieved for periodic beam indication on the access link. 
	Agreement
For each periodic beam indication for access link, one RRC signaling is used with the information defined by the following:
Option-2: 
· A list of X() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of 
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.


The potential RRC parameter for the periodic beam indication is proposed below.
Table 2-1 RRC parameter list for periodic beam indication
	Parameter name
	Field descriptions
	Value range

	ncr-PeriodicFwdResourceSetToAddModList
	List of periodic forwarding resource sets to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResourceSet)) OF  NCR-PeriodicFwdResourceSet
maxNrofPeriodicFwdResourceSet= SIZE(ncr-periodicity)

	ncr-PeriodicFwdResourceSetToRemoveList
	List of periodic forwarding resource sets to remove.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResourceSet)) OF  NCR-PeriodicFwdResourceSetId

	NCR-PeriodicFwdResourceSet
	Each periodic forwarding resource set includes a list of periodic forwarding resource, a common periodicity and a common reference SCS.
	SEQUENCE{ncr-PeriodicFwdResourceSetId, ncr-PeriodicFwdResourceToAddModList, ncr-PeriodicFwdResourceToRemoveList,
 ncr-periodicity, ncr-referenceSCS}

	ncr-PeriodicFwdResourceSetId
	Periodic forwarding resource set ID.
	INTEGER (0..maxNrofPeriodicFwdResourceSet-1)

	ncr-PeriodicFwdResourceToAddModList
	List of periodic forwarding resources to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResource)) OF NCR-PeriodicFwdResource

FFS: maxNrofPeriodicFwdResource

	ncr-PeriodicFwdResourceToRemoveList
	List of periodic forwarding resources to remove.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResource)) OF NCR-PeriodicFwdResourceId

	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource in slot.
	ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl32, sl40, sl64, sl80, sl128, sl160, sl256, sl320, sl512, sl640, sl1024, sl1280, sl2560, sl5120, sl10240}

	ncr-referenceSCS
	Indicates the reference subcarrier spacing for all the time resource in the list
	SubcarrierSpacing

	NCR-PeriodicFwdResource
	A periodic forwarding resource.
	SEQUENCE{ncr-PeriodicFwdResourceId, ncr-beamIndex, ncr-PeriodicTimeResource}

	ncr-PeriodicFwdResourceId
	Periodic forwarding resource ID.
	INTEGER (0..maxNrofPeriodicFwdResource-1)

	ncr-beamIndex
	Indicates logical beam index for NCR access link. NCR is assumed to be ON over the indicated time domain resource if there is beam indication. 
	INTEGER(0..127)

	ncr-PeriodicTimeResource
	Indicates the time resource for periodic beam indication. NCR is assumed to be ON over the indicated time domain resource if there is beam indication.
	SEQUENCE{slotOffsetPeriodic, symbolOffset, durationInSymbols}

	slotOffsetPeriodic
	Indicates slot offset in one period.
	INTEGER(0..ncr-periodicity
-1)

	symbolOffset
	Indicates symbol offset in one slot.
	INTEGER(0..13)

	durationInSymbols
	Indicates the time duration in number of symbols.
	INTEGER(1..448)


1. Aperiodic beam indication for access link
	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.


The potential RRC parameter for the aperiodic time resource indication is proposed below.
Table 2-2 RRC parameter list for aperiodic beam indication
	Parameter name
	Field descriptions
	Value range

	NCR-AperiodicFwdResourceSet

	Aperiodic time resource configuration for beam indication for NCR. The configuration includes a list of time domain resource that can be selected in aperiodic forwarding.
	SEQUENCE{NCR-AperiodicFwdTimeResourceToAddModList, NCR-AperiodicFwdTimeResourceToRemoveList}

	NCR-AperiodicFwdTimeResourceToAddModList
	List of aperiodic NCR forwarding time resource to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofAperiodicFwdTimeResource)) OF ncr-AperiodicFwdTimeResource
maxNrofAperiodicFwdTimeResource= 128

	NCR-AperiodicFwdTimeResourceToRemoveList
	List of aperiodic NCR forwarding time resource to remove.
	SEQUENCE (SIZE(1..maxNrofAperiodicFwdTimeResource)) OF ncr-AperiodicFwdTimeResourceId


	NCR-AperiodicFwdTimeResource
	Indicates the time resource for aperiodic beam indication. NCR is assumed to be ON over the indicated time domain resource if there is beam indication.
	SEQUENCE{ncr-AperiodicFwdTimeResourceId, slotOffsetAperiodic, symbolOffset, durationInSymbols}

	ncr-AperiodicFwdTimeResourceId
	Aperiodic forwarding time resource ID.
	INTEGER(0..maxNrofAperiodicFwdTimeResource-1)

	slotOffsetAperiodic
	Indicates slot offset used to define the start slot of aperiodic time resource. 
The value refers to the slot offset between the start slot and the time instant when the DCI signalling is applied, e.g., n+k, where n is time instant when DCI is received and k is scheduling offset defined in 38.214.
	INTEGER(0..maxSlotOffsetAperiodic-1) 
maxSlotOffsetAperiodic = 4

	symbolOffset
	Indicates symbol offset within the slot.
	INTEGER(0..13)

	durationInSymbols
	Indicates the time duration in number of symbols.
	INTEGER(1..28)



1. RNTI for NCR
In RAN1#111, the following agreement is achieved:
	Agreement
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT


Moreover, for the PDSCH carrying the SCI, it’s also better to align the control mechanism by detecting the PDCCH scrambled by the new dedicated DCI. Then, one RRC signalling as shown in Table 2-3 should also be defined.
Table 2-3 RRC parameter list for RNTI dedicated for NCR-MT
	Parameter name
	Field descriptions
	Value range

	NCR-RNTI

	This field indicates the NCR-RNTI assigned to NCR-MT, which is used to scramble the PDCCHs carrying side control information and PDCCHs used to schedule the PDSCH carrying the side control information.
	To be determined by RAN2.



Proposal 1: RRC parameter list in Table 2-1, Table 2-2 and Table 2-3 can be a starting point for discussion.
Proposal 2: Take the attached excel file for RRC parameters as reference and send an LS to RAN2.
1. Discussion on MAC CE parameters
As analyzed in [1], the applicable BWP for the new MAC CE can be the active BWP. Following the legacy specification of beam indication framework in Rel-15 and Rel-17, the format design of new MAC CE signaling for backhaul link are respectively analyzed as below to reflect the current progress.
	Agreement
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link 
Agreement
The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.


2. DL reception beam indication for backhaul link
If the beam indication framework in Rel-15 is used for NCR-MT, the parameter design of the DL beam indication MAC CE for backhaul link can generally follow the legacy TCI State Indication for UE-specific PDCCH MAC CE in the Rel-15 with simplification. Specifically, since the C-link does not support the CA, it is unnecessary to have a dedicated ‘Serving Cell ID’ field in the new MAC CE design to indicate the serving cell ID for backhaul link. And the ‘CORESET ID’ field in the legacy MAC CE design is used to specify the corresponding TCI state list. Considering that the RRC-configured TCI state list of backhaul link is same as the C-link, then as for the backhaul link, the indicated TCI state ID can be directly selected from the TCI state list configured in the PDSCH-Config for C-link and there is no need to have a ‘CORESET ID’ field in the new MAC CE. And considering that the beam indication for backhaul link can also follow the C-link, a new A/D field can be used in the MAC CE to indicate whether the indicated TCI state is activated or deactivated.
Based on the above analysis, an example of the parameters design of the DL reception beam indication MAC CE for backhaul link can be proposed as following:
Example of DL beam indication

NCR BH Link Downlink Beam Activation/Deactivation MAC CE
The NCR BH Link Downlink Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size of 8 bits with following fields:
· TCI State ID: This field indicates a TCI-StateId for a TCI state configured by tci-StatesToAddModList and tci-StatesToReleaseList in the PDSCH-Config in the active BWP. The length of the field is 7 bits.
· A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
The MAC CE format can be：
[image: ]
Figure 3-1 The NCR BH Link Downlink Beam Activation/Deactivation MAC CE
2. UL transmission beam indication for backhaul link
As for the UL transmission beam indication for backhaul link, the new MAC CE design can refer to the legacy PUCCH spatial relation Activation/Deactivation MAC CE in Rel-15. Similar as the analysis in the DL beam indication for the backhaul link, the ‘Serving Cell ID’ field is unnecessary for the UL MAC CE design. And the ‘PUCCH Resource ID’ field in the legacy MAC CE is also unnecessary since the backhaul link only forwards the signal without awareness of the channel/signal, thus the MAC CE only needs to indicate the UL transmission beam for the backhaul link instead of indicating the PUCCH resource ID for which the selected TCI state ID is applied. 
An example of the parameters design of the UL transmission beam indication MAC CE for backhaul link can be proposed as following:

Example of UL beam indication:

     NCR BH Link Uplink Beam Activation/Deactivation MAC CE
The NCR BH Link Uplink Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b.  It has a fixed size of 8 bits with following fields:
· Si: There are PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId as specified in TS 38.331, configured for the active BWP, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1. The Si field is set to 1 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be activated. The Si field is set to 0 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be deactivated. Only a single PUCCH Spatial Relation Info configured in the active BWP can be active at a time;
The MAC CE format can be：
[image: ]
Figure 3-2 The NCR BH Link Uplink Beam Activation/Deactivation MAC CE
2. Unified beam indication for backhaul link
If the beam indication framework in Rel-17 is used for NCR-MT, the new MAC CE design can refer to the legacy Unified TCI States Activation/Deactivation MAC CE with simplification. Similarly, the ‘Serving Cell ID’ field and the ‘DL/UL BWP ID’ is unnecessary for the new MAC CE design. And in the legacy unified beam indication framework in Rel-17, the MAC CE signaling is used to activate a set of TCI states pairs and the DCI signaling is used to select one TCI state pair. While for the unified beam indication for backhaul link, it only needs to directly select one TCI state pair via new MAC CE. Similarly, a new A/D field can be used to indicate whether the indicated TCI state is activated or deactivated.

In this case, an example of the parameters design of unified beam indication MAC CE for backhaul link can be proposed as following:

Example of unified beam indication:

NCR BH Link Unified Beam Activation/Deactivation MAC CE
The NCR BH Link Unified Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
· P: This field indicates whether the TCI codepoint has two TCI states or single TCI state. If P field is set to 1, it indicates that the TCI codepoint includes the DL TCI state and the UL TCI state. If P field is set to 0, it indicates that the TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
· D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
· TCI state ID: This field indicates the TCI state identified by TCI-StateId configured in the active DL/UL BWP as specified in TS 38.331. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId configured in the dl-OrJoint-TCIStateList-r17 of the active DL BWP as specified in TS 38.331 is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the UL-TCIState-Id configured in the active UL BWP as specified in TS 38.331. 
· A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
· R: Reserved bit, set to 0.
The MAC CE format can be：
[image: ]
Figure 3-3 The NCR BH Link Unified Beam Activation/Deactivation MAC CE
Proposal 3: MAC CE parameter list in Section 3 can be a starting point for discussion.
Proposal 4: Take the attached excel file for MAC CE parameters as reference and send an LS to RAN2.
1. Conclusions
In this contribution, discussion on RRC and MAC CE is provided with following proposals: 
Proposal 1: RRC parameter list in Table 2-1, Table 2-2 and Table 2-3 can be a starting point for discussion.
Proposal 2: Take the attached excel file for RRC parameters as reference and send an LS to RAN2.
Proposal 3: MAC CE parameter list in Section 3 can be a starting point for discussion.
Proposal 4: Take the attached excel file for MAC CE parameters as reference and send an LS to RAN2.
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