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[bookmark: _Ref506539118]Introduction
In RAN1 112b-e meeting, RAN1 discussed higher-layer signaling for DSS, NCR, MC-Enh, BWP without restriction and endorsed TEI proposals with following agreements [1].  
	Agreement
R1-2304238 captures the higher layers parameters for the following Rel-18 work items and TEI that are considered stable from RAN1 perspective:
· NR network-controlled repeaters (NR_netcon_repeater-Core)
· Enhancement of NR Dynamic Spectrum Sharing (NR_DSS_enh)
· Multi-carrier enhancements for NR (NR_NC_enh-Core)
· BandWidth Part operation without restriction in NR (BWP_wor)
· 1-symbol PRS (TEI18)
Note: The updates in the list as compared to the already communicated higher layer parameters to RAN2/RAN3 are highlighted in blue.
Note: R1-2304221 captures all the discussed higher layers parameters including the stable and unstable ones.

Agreement
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.

Agreement
For the backhaul link beam indication
· The TCI state for the DL beam indication of backhaul link is selected from the TCI state list in active DL BWP of C-link.
· The TCI state  for the UL beam indication of backhaul link is selected from the UL TCI state list in active UL BWP of C-link.
· NOTE: For the case of joint TCI state, how to indicate/determine TCI state for the UL beam of backhaul link is subject to RAN2.
· The SRI for the UL beam indication of backhaul link is associated with active UL BWP of C-link.
 
Conclusion
The explicit backhaul link beam indication is updated by MAC CE indication related to the active BWP.
 
Conclusion
No A/D field is included in MAC CE for the backhaul link beam indication.


In this contribution, we present our views on remaining issues for higher-layer signalings and CR for R18 NCR and MCE.  
Network controlled repeater (NCR)  
Remaining issue for DCI carrying side control information 
RAN1 agreed that Tmax is explicitly configured by dedicated RRC parameter, while the definition of Tmax and maximum value needs further discussion. There are two different definitions of Tmax as follows: 
· Definition 1: Tmax is the maximum number of fields for time resource indication in a DCI
· Definition 2: Tmax is the number of fields for time resource indication in a DCI. 
Apparently, UE has to know the DCI size before decoding the DCI to avoid unnecessary blind detection for DCI size, the number of bit fields in the DCI should be semi-statically determined. Therefore, Tmax should be the number of bit fields for time domain resource indication rather than the maximum number of bit fields. 
Though the number of bit fields of time domain resource is semi-statically determined, the number of different time domain resources with beams indicated by a DCI can vary. Assuming the number of different time domain resources indicated by a DCI is Tact, which can be same or smaller than Tmax, gNB can simply indicate the same time domain resource index for (Tmax - Tact +1) bit field of time resource with same beam index. The table below provides an example of Tmax=6 and Tact =3.  It can be seen that, the time domain resource and beam in each bit field is indicated with valid value. Comparing with other solutions to support Tact < Tmax discussed in RAN1 112b-e meeting, e.g., introduction of invalid/specific beam index or time domain resource index or specific combination of slot-offset/symbol-offset/symbol duration, the mechanism shown by the table does not require any signaling overhead. Furthermore, based on the assumption that gNB is anyway capable of proper indication for sets of time domain resources and beam indexes regardless of Tact, e.g., gNB can easily avoid indicating overlapped time domain resources with different beam indexes in the same DCI, indicating same time domain resource index with same beam index for several bit fields to achieve Tact < Tmax can certainly be achieved by gNB implementation without any complexity or additional standard effort. 
Table 1. Example of number of different time domain resources Tact < Tmax
	
	1st bit field
	2nd bit field
	3rd bit field
	4th bit field
	5th bit field
	6th bit field

	Time domain resource index
	Index = 2
	Index = 2
	Index = 2
	Index = 2
	Index = 6
	Index = 8

	Beam index
	3
	3
	3
	3
	1
	4



Regarding the maximum value of Tmax 16 or 32, 16 is more reasonable. The maximum DCI size is 128, totally 4 bits for time domain resource indexes and beam indexes would be too restricted if Tmax =32, e.g., only 1 bit for beam index (2 candidate beams) and 3 bits for time domain resource index (8 candidate time domain resources). Tmax=16 can provide up to 8 bits for time domain resource indexes and beam indexes which provides necessary flexibility.  

Proposal 1: The number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as 16.
· To achieve flexibility of number of different time domain resources Tact < Tmax, gNB can indicate same time domain resource index with same beam index for (Tmax – Tact +1) bit fields in the DCI. 
Note: no additional standard effort is needed to support Tact < Tmax. 


Remaining issue for collision among different beam indications 
Collision among different beam indications is allowed. RAN1 made following agreement to resolve the collision. It is unclear whether the collision among 3 different indications (periodic, semi-persistent and aperiodic beam indication) are allowed, e.g.,  
periodic beam, semi-persistent beam and aperiodic beam indication collides and the periodic beam indication is configured with flag, semi-persistent beam indication is not configured with flag.

	Agreement
A priority flag is introduced per list of periodic and semi-persistent indications. The flag gives priority to periodic and semi-persistent indications over aperiodic indications. Additionally, the following applies:
· If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
· No conflict is expected between periodic beam indications 
· No conflict is expected between semi-persistent indications
· If there is conflict between two aperiodic indications, the latest indication is prioritized.



In RAN1 112b-e meeting, the draft CR for NCR as shown below does not capture the case when periodic beam, semi-persistent beam and aperiodic beam indication collides and the periodic beam indication is configured with flag, semi-persistent beam indication is not configured with flag. 


	If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbols, and
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.




To resolve the ambiguity for collisions, one of the following two options can be considered.  
· Option 1: No conflict is expected among 3 different beam indications, i.e., periodic beam indication, semi-persistent indication and aperiodic beam indication. 
· Option 2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: semi-persistent beam indication with flag > periodic beam indication with flag > Aperiodic beam indication > semi-persistent beam indication > periodic beam indication. 

Proposal 2: RAN1 decides how to resolve collisions among 3 different beam indication types based on one of the following options, 
· Option 1: No conflict is expected among 3 different beam indications, i.e., periodic beam indication, semi-persistent indication and aperiodic beam indication. 
· Option 2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: semi-persistent beam indication with flag > periodic beam indication with flag > Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.  

1 Remaining issues for multi-carrier enhancement
In this section, we discuss remaining issues for multi-carrier enhancement.
1.1 Remaining issues for SCell dormancy indication
At the RAN1#112 meeting, the following agreement was made regarding SCell dormancy indication [2]:
	Agreement
Inclusion of SCell dormancy indication in DCI format 0_X/1_X is configurable



As defined in Rel-16, if no data is scheduled on Pcell, some fields in the DCI format 1_1 are re-interpreted used for SCell dormancy indication, which include Modulation and coding scheme of transport block 1, New data indicator of transport block 1, Redundancy version of transport block 1, HARQ process number, Antenna port(s) and DMRS sequence initialization. 
For multi-cell scheduling by DCI format 1_X, the fields ‘Modulation and coding scheme of transport block 1’, ‘New data indicator of transport block 1’, ‘Redundancy version of transport block 1’ and ‘HARQ process number’ were agreed as Type 2, which means each PCell or SCell has its dedicated fields respectively. However, ‘DMRS sequence initialization’ field was agreed as Type 1A. Even when PCell is not scheduled with data, the ‘DMRS sequence initialization’ field may still be applicable to a SCell. Further, ‘antenna port(s)’ field can be configured between Type 1A and Type 2. It may not be applicable if Type 1A is configured for the ‘antenna port(s)’ field. In summary, since the ‘antenna port(s)’ and ‘DMRS sequence initialization’ fields may not be available for SCell dormancy indication, the maximum number of repurposed bits from PCell can be less than 15. 
One simple solution to address this issue is to repurpose fields from PCell and a SCell. For both PCell and the SCell, the FDRA filed are set to all ‘0’ or all ‘1’. If there are multiple SCells that are indicated with FDRA of all 0s or all 1s, DCI fields of the SCell with lowest index can be used for SCell dormancy indication. As in Rel-16, gNB will not schedule PDSCH to PCell and the SCell when the DCI fields for the SCell are reused for SCell dormancy indication. On the other hand, for better resource efficiency, it can be considered to allow PDSCH scheduling by the DCI to a SCell if the DCI fields for the SCell are not reused for SCell dormancy indication. The following fields for the scheduling of PCell and the SCell can be repurposed for SCell dormancy indication: ‘Modulation and coding scheme of transport block 1’, ‘New data indicator of transport block 1’, ‘Redundancy version of transport block 1’ and ‘HARQ process number’. 
Proposal 3: For SCell dormancy indication by a DCI format 1_X, 
· The following fields for the scheduling of PCell and a SCell can be repurposed for SCell dormancy indication: ‘Modulation and coding scheme of transport block 1’, ‘New data indicator of transport block 1’, ‘Redundancy version of transport block 1’ and ‘HARQ process number’
· For both PCell and the SCell, the FDRA fields are set to all ‘0’ or all ‘1’
· The DCI may schedule a PDSCH to a SCell if the DCI fields for the SCell are not reused for SCell dormancy indication

1.2 Remaining issues for Type 2 HARQ-ACK codebook
[bookmark: _Hlk110455236]At the RAN1#110b-e meeting, the following agreement was made regarding Type 2 HARQ-ACK codebook [3]. 

	Agreement
· For Type-2 HARQ-ACK codebook, if at least one cell of a set of cells which can be co-scheduled by DCI format 1_X is configured with maximum 2 codewords per PDSCH without spatial bundling, the number of HARQ-ACK information bits for each DCI format 1_X that schedules more than one cell of the set of cells is equal to M, where M is the maximum number of TBs which can be co-scheduled by a DCI format 1_X in the PUCCH group for the UE.



One remaining issue for Type 2 HARQ-ACK codebook is how to determine the number of HARQ-ACK bits  for a PUCCH transmission power for multi-cell scheduling, when UCI bits is no larger than 11 bits. Similar to two separate sub-codebooks for Rel-15 CBG and TB based transmission, or Rel-17 TB and TBG transmission as defined in FR2-2, , where  is the number of HARQ-ACK bits for single cell scheduling as already captured in TS 38.213, and  is the number of HARQ-ACK bits for multi-cell scheduling for power control, which can be determined by total number of TBs received by UE and identified number of miss-detected TBs for multi-cell scheduling. Note that based on the above agreement, this can be determined by M bits per DCI format 1_X, where M is the maximum number of TBs which can be co-scheduled by a DCI format 1_X in the PUCCH group for the UE. 

Proposal 4: For Type-2 HARQ-ACK codebook, for PUCCH transmission power when UCI bits is not greater than 11 bits, the number of HARQ-ACK bits is determined based on the number of HARQ-ACK bits for both single-cell and multi-cell scheduling.

[bookmark: _Ref52481833]Conclusions
In this contribution, we presented our views on remaining issues for NCR and MCE. Further, we summarize the proposals as follows:
Proposal 1: The number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as 16.
· To achieve flexibility of number of different time domain resources Tact < Tmax, gNB can indicate same time domain resource index with same beam index for (Tmax – Tact +1 ) bit fields in the DCI. 
Note: no additional standard effort is needed to support Tact < Tmax. 

Proposal 2: RAN1 decides how to resolve collisions among 3 different beam indication types based on one of the following options, 
· Option 1: No conflict is expected among 3 different beam indications, i.e., periodic beam indication, semi-persistent indication and aperiodic beam indication. 
· Option 2: If there is conflict among beam indication from different type of indication, the order of priority is defined as: semi-persistent beam indication with flag > periodic beam indication with flag > Aperiodic beam indication > semi-persistent beam indication > periodic beam indication. 
Proposal 3: For SCell dormancy indication by a DCI format 1_X, 
· The following fields for the scheduling of PCell and a SCell can be repurposed for SCell dormancy indication: ‘Modulation and coding scheme of transport block 1’, ‘New data indicator of transport block 1’, ‘Redundancy version of transport block 1’ and ‘HARQ process number’
· For both PCell and the SCell, the FDRA fields are set to all ‘0’ or all ‘1’
· The DCI may schedule a PDSCH to a SCell if the DCI fields for the SCell are not reused for SCell dormancy indication

Proposal 4: For Type-2 HARQ-ACK codebook, for PUCCH transmission power when UCI bits is not greater than 11 bits, the number of HARQ-ACK bits is determined based on the number of HARQ-ACK bits for both single-cell and multi-cell scheduling.
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