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1. [bookmark: _Ref18181]Introduction
In RAN1#112 meeting, the LS in [1] including RRC and MAC CE parameters has been sent to RAN2 according to RAN1’s progress below: 
	Agreement
The RRC parameters and MAC CE parameters in R1-2302113 are agreed. LS to RAN2 is agreed in R1-2302227.


In this contribution, the remaining issues of RRC and MAC CE parameters are discussed.
1. [bookmark: _Ref54269283]Discussion on RRC parameters
1. Updates on RRC parameters based on existing agreements
In RAN1#112, following agreements have been achieved for some of the value ranges for RRC parameters.
	Agreement
For periodic and semi-persistent beam indication,
· The maximum number of periodic beam indication is 32.
· The maximum supported number of beam is 64 (to determine the value range of beam index).
· The maximum number of duration of time resource is 112 symbols.
For periodic beam indication,
The maximum number of forwarding resources in one periodic beam indication is 1024.

Agreement
For aperiodic beam indication,
· The value range of slot offset of time resource is (0…14)
· The maximum number of time resource is 112.
· The maximum bitwidth of beam index field in DCI is 6.



With the above agreements, the value ranges of some RRC parameters have been determined and additional updates are needed to reflect the above agreement with following proposal.
Proposal 1:  Update the value ranges of the RRC parameter list in R1-2302227 with following changes:
· Row 6, Column K: “TBD” is changed to 32;
· Row 10, Column K: “TBD” is changed to 1024;
· Row 17, Column K: “TBD” is changed to 63;
· Row 21, Column K: “TBD” is changed to 112;
· Row 25, Column K: “TBD” is changed to 112;
· Row 29, Column K: “TBD” is changed to 15;
· Row 33, Column K: “TBD” is changed to 6;
· Row 36, Column K: “TBD” is changed to 32;
· Row 47, Column K: “TBD” is changed to 63;
· Row 51, Column K:”TBD” is changed to 112.
1. Pending issues for RRC parameters
Issue#1 Periodicity for periodic and semi-persistent beam indication
In RAN1#112, the unit of periodicity and the candidate values of periodicity are not determined. Some companies suggest to define 2 sets of periodicity with different unit, i.e. one set in slot and the other set in absolute time ms, with the argument that some of the forwarded signals are using periodicity in slot and some of the forwarded signals are using ms. However, even though different signals have different periodicity, it’s feasible for gNB to transfer from ms to slot with the configured reference SCS, 2 sets of periodicity are redundant. In addition, signals with the same periodicity regardless of slot or ms, can be configured into single periodic beam indication, so from NCR configuration perspective, single periodicity set defined in slot unit is enough.
Proposal 2: Single periodicity set in slot unit is supported for periodic and semi-persistent beam indication.
As for the candidate values of the periodicity set for the periodic and semi-persistent beam indication, the most straightforward way is to list the periodicity set of all periodic signals, and take the union of these periodicity sets. The periodicity sets of all periodic signals are listed in Table 1 (the periodicity set for each type of signal mainly considers the first release):
Table 1 Periodicity of periodic signals
	Type 
	Signal
	Periodicity

	Cell-specific signals
	SSB
	5, 10, 20, 40, 80, 160(ms)

	
	PRACH
	10, 20, 40, 80, 160(ms)

	
	Common DCI
	1, 2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640, 1280, 2560 (slot)

	UE specific signals
	SRS
	1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560 (slot)

	
	CSI-RS for TRS
	10, 20, 40, 80 (slot)

	
	CSI-RS for CSI and BM
	4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640 (slot)

	
	DL-PRS
	4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240 (ms)

	
	UL CG
	2sym, 7sym, 1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120 (slot)

	
	DL SPS
	10, 20, 32, 40, 64, 80, 128, 160, 320, 640 (ms)


Take the union of these periodicity sets and preclude some extreme cases, the periodicity of the periodic and semi-persistent beam indication for NCR can be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Proposal 3: The periodicity of periodic and semi-persistent beam indication can be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Issue#2 Number of time resource fields in DCI
	Agreement
For each aperiodic beam indication for access link via DCI, Tmax = Lmax is supported.
· The time indication and beam indication is sequentially associated with one to one mapping.
· The value of Tmax is RRC configurable



According to the above agreement, most companies agree that Tmax is explicitly configured by RRC, but in last meeting, one company interpreted this as implicitly configured by RRC as noted in summary[2]. 
Based on companies’ contributions in previous meeting, other options in implicit way to determine the Tmax can be shown below:  
· Option-1: Tmax is implicitly determined by the length of RRC configured list for slot offsets [2]
In this option, RRC may need to configure a list of Tmax slot offsets and another list of K SLIVs, the Tmax is implicitly determined by the length of RRC configured list for slot offsets. However, this implicit determination procedure is contradictory with the following agreements, i.e. RRC configures a list of time resource and each time resource is defined by {slot offset, symbol offset, duration}, thus the implicit determination is not applicable.
	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.



· Option-2: Tmax is implicitly determined by the size of DCI
In this option, this value is implicitly determinated according to the calculation with consideration on the size of DCI overhead and the bitwidth of each field, this method requires the overhead of DCI format 5_0 to have fixed size, e.g., 128 bits, which is not desirable when the DCI is intended to indicate smaller amount of beam indexes.
Therefore, an explicit RRC parameter is preferred to define the value of Tmax.
As for the value range, for example, assuming that the bitwidth of beam index field is configured as 3 bits, the time resource field occupies 7 bits, then considering the maximum DCI size is set as 128 bits, the maximum number of configured time resource fields can be 12, which can be considered as the maximum value of the RRC parameter.
Proposal 4: Introduce an explicit RRC parameter for the number of time resource fields Tmax for aperiodic beam indication.
-  The value range of Tmax is (1..12)
Issue#3 Duration in symbols of each time resource for aperiodic beam indication
Another pending issue is the duration of each time resource for aperiodic beam indication, the controversial part is whether to allow the multi-slot scheduling so that the maximum duration value can exceed 14. If the duration is limited in 1 slot, it means that for each slot, a separate field of beam index and time resource is needed even if the beam of the multiple successive slots is the same, the overhead of DCI will be further increased. Therefore, the duration larger than 1 slot is preferred, i.e.  the candidate values of the duration in symbols for the time domain resource of aperiodic beam indication can be {1, 2, ..., 28}.
Proposal 5: The candidate values of the duration in symbols for the time domain resource of aperiodic beam indication can be {1, 2, ..., 28}.
1. Discussion on MAC CE parameters
2. Pending MAC CE issues for backhaul link
Issue#1 Activation/deactivation field
This issue is about whether to introduce activation/deactivation field for the MAC CE for backhaul link, since in previous agreement we use “select” instead of “activate/deactivate” which gives impression that deactivation of the TCI state is not needed. Although the MAC CE can work without activation/deactivation field, it actually restrict the gNB’s scheduling flexibility. Without A/D field, if gNB decides to indicate one MAC CE for backhaul link at one time, gNB can no longer decides to deactivate it and let backhaul link beam follow C-link beam according to the pre-defined rule, instead, gNB has to always indicate the MAC CE from one TCI state to another. It’s not reasonable to restrict gNB to always indicate the backhaul link beam, it can be up to gNB to deactivate the TCI state and let backhaul link beam follow C-link if applicable.
Proposal 6: The following field is added to the MAC CE for backhaul link
 - 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.
Issue#2 The BWP where tci-States is configured
As agreed before, the TCI state of backhaul link is selected from the RRC configured TCI state list for C-link, but the BWP where TCI state list is configured for C-link has not been determined yet. Actually, the BWP is not used to indicate the working BWP of backhaul link, instead, it’s just the reference BWP of C-link to provide the TCI state for backhaul link, it should be noticed there is no BWP concept for backhaul link. The following 2 options may be considered to resolve the issue:
Option 1: the TCI state of backhaul link is selected from the TCI state list in active BWP of C-link
In this option, it’s assumed that the active BWP of C-link is always used as reference BWP to indicate the TCI state of backhaul link, it’s is reasonable since at a specific time only one active BWP is used for NCR-MT. During the working time of NCR-MT, it’s possible that NCR-MT switches the active BWP for C-link transmission, however, it’s always applicable to rely on the TCI state list of current active BWP for C-link.
Option 2: Add a BWP ID field
NCR-MT may be configured with up to 4 BWPs, and this field can select one of them as the reference BWP to configure the TCI state for backhaul link. However, this selected reference BWP may not be the same as the active BWP of C-link, then when C-link switches the active BWP, gNB should consider whether to change the BWP ID so that the RRC configured TCI state list is applicable.
Among these 2 options, Option 1 is simpler and more reasonable since active BWP of C-link is more reliable as a reference to configure the TCI state for backhaul link.
Proposal 7: The TCI state of backhaul link is selected from the TCI state list in active BWP of C-link.     
1. Conclusions
In this contribution, discussion on RRC and MAC CE is provided with following proposals: 
Proposal 1:  Update the value ranges of the RRC parameter list in R1-2302227 with following changes:
· Row 6, Column K: “TBD” is changed to 32;
· Row 10, Column K: “TBD” is changed to 1024;
· Row 17, Column K: “TBD” is changed to 63;
· Row 21, Column K: “TBD” is changed to 112;
· Row 25, Column K: “TBD” is changed to 112;
· Row 29, Column K: “TBD” is changed to 15;
· Row 33, Column K: “TBD” is changed to 6;
· Row 36, Column K: “TBD” is changed to 32;
· Row 47, Column K: “TBD” is changed to 63;
· Row 51, Column K:”TBD” is changed to 112.
Proposal 2: Single periodicity set in slot unit is supported for periodic and semi-persistent beam indication.
Proposal 3: The periodicity of periodic and semi-persistent beam indication can be {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots.
Proposal 4: Introduce an explicit RRC parameter for the value of Tmax
-  The value range of Tmax is (1..12)
Proposal 5: The candidate values of the duration in symbols for the time domain resource of aperiodic beam indication can be {1, 2, ..., 28}.
Proposal 6: The following field is added to the MAC CE for backhaul link
 - 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.
Proposal 7: The TCI state of backhaul link is selected from the TCI state list in active BWP of C-link.
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