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Introduction
In this contribution, we discuss and provide our views on higher layer signaling and other remaining aspects on Rel-18 NCR and MC enhancements.

Rel-18 NR network-controlled repeaters
In this section, we discuss the remaining topics of NCR regarding access link beam indication, backhaul link beam indication and ON-OFF indication.

Access link beam indication
From access ink beam indication perspective, actual number of fields for time resource indication needs further discussion. In previous meeting, following is agreed. [1]
	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.



Since Tmax, which equals to Lmax, is configured by RRC, the number of fields in DCI for aperiodic access link beam indication cannot be changed dynamically. Therefore, in order to indicate NCR's aperiodic indication so far, gNB has to wait until the number of beam information reaches Lmax through DCI, which hinders the scheduling flexibility of gNB and is not aligned with the intention of "dynamic" beam indication. To resolve it, it needs to be considered how L (<Lmax) number of beams to be indicated by DCI. 
When only L < Lmax beam indication fields are used for actual beam indication, the NCR-MT should be able to determine that the remaining Lmax - L fields are unused fields. For this purpose, it is necessary to make the time resource field can indicate there is no associated time resource. If it is indicated by a time resource field, the beam information field corresponding to the time resource field can be determined as an unused field. It should be noted that forwarding time resource ID configured by RRC. Considering that and to support actual number of fields for time resource indication, following can be considered; One of the RRC-configured forwarding time resource ID can be reserved for invalid time resource indication. If that forwarding time resource ID is indicated via DCI, it can be interpreted as "no time resource". Alternatively, DCI indicating forwarding time resource ID(s) which are not configured by RRC can be interpreted as no time resources.

Proposal 1: In the case where only L (< Lmax) beams are indicated in the aperiodic beam indication, support determining the actual number of beam indication fields.

Backhaul link beam indication
In this section, remaining issues for backhaul link beam indication, i.e., definition for time duration of simultaneous operation in C-link and backhaul link and the determination method of backhaul link beam depending on the alternating operation of simultaneous and non-simultaneous operation in NCR, are discussed.

Simultaneous operation in C-link and backhaul link
According to agreements had been made, backhaul link beam of NCR-Fwd is determined depending on whether C-link and backhaul link of NCR are simultaneous operating or not. Therefore, the determination of the beam applied to the backhaul link depends on the operation of the C-link. That implies when the understanding on the time resources for NCR-MT to perform Tx/Rx operations via C-link is different between gNB and NCR, the interpretation of applied backhaul link beam will be different also. In this regard, interpretation on time duration of C-link operation should be clearly determined. 
In our understanding, for scheduled uplink transmission and downlink reception, there is no ambiguity regarding whether NCR-MT is operating or not. However, in the case of a resource for which NCR-MT can arbitrarily perform transmission and reception, such an ambiguity issue may occur.
For the downlink, when the NCR-MT receives the SSB for measurement/monitoring, it can receive the SSB in any available resource for SSB transmission time. It implies NCR-MT may or may not receive the SSB in a specific SSB transmission resource, making it difficult for the gNB to determine which resource the NCR-MT is being used to receive the SSB. Accordingly in this case, misunderstanding between the gNB and the NCR may occur regarding time resources in which the NCR-MT performs a downlink operation.
Likewise, in the uplink, there may be ambiguity between the NCR-MT and gNB on the interpretation whether NCR-MT is operating or not, particularly when NCR-MT transmits for CBRA on RO, RACH occasions. Therefore, it is necessary to define the time duration of NCR-MT's RO as the time duration NCR-MT performs uplink operation to avoid such ambiguity.
Therefore, to make the gNB and NCR to determine the same backhaul link beam, it is essential to define the NCR-MT's RO time duration as the time during which it performs uplink operations and the SSB transmission time duration as the time during which it performs downlink operations.

Proposal 2: For backhaul link beam determination, the following should be considered when determining the simultaneous operation of the C-link and backhaul link.
· The C-link is considered to be operating in the time resources of NCR-MT’s RACH occasion
· The C-link is considered to be operating in the time resources of gNB’s SSB transmission

Determination of backhaul link beam based on alternating simultaneous and non-simultaneous operation in NCR
According to the currently agreed upon method for setting the backhaul link beam of NCR, if an NCR that can receive the backhaul link beam indication is performing non-simultaneous operation and receives the backhaul link beam indication, it will apply the specified beam for the backhaul link. Then, if the NCR starts performing simultaneous operation, the C-link beam will be applied for the backhaul link. However, if the NCR reverts to non-simultaneous operation, it is unclear whether the NCR should apply the previously indicated beam for previous non-simultaneous operation or apply beam determined by pre-defined rule for non-simultaneous operation. This is illustrated in Figure 1.
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[bookmark: _Ref131587178]Figure 1. Example of backhaul link beam determination of NCR

In other words, if C-link and Fwd-link perform non-simultaneous operation, simultaneous operation, and non-simultaneous operation sequentially, there can be two possible cases for NCR's determination of the backhaul link beam during the second non-simultaneous operation period. The NCR can consider that the DL/UL beam is indicated during the time interval, case 1 in Figure 1, or not indicated, case 2 in Figure 1. As time resources or valid time duration for indicating the backhaul link beam were not discussed, NCR's behavior according to the agreement is understood to be case 1. It should be noted that the activation/deactivation field of MAC-CE for backhaul link beam indication is absent. However, this method makes it impossible for NCR to determine the backhaul link beam according to the pre-defined rule once it has been indicated. Additionally, indication of the backhaul link beam is based on the TCI state ID and SRI, which may become outdated if the gNB does not update them according to channel changes. Therefore, instead of it, it is preferable for NCR-MT to consider that the beam indicated to apply for the backhaul link during the non-simultaneous operation period is valid until NCR's backhaul link beam changes according to the pre-defined rule. In this case, there is no remained concern that the beam will become outdated after simultaneous operation and also saves continuous signaling overhead to prevent outdated beam for backhaul link.

Proposal 3: Semi-static beam indication for backhaul link is valid until backhaul link beam is changed due to pre-defined rule.

ON-OFF indication
According to the current agreements on ON-OFF indication, NCR is default OFF and assumes it is ON without separate signaling for the ON state in the time resource where the beam is indicated. In other words, implicit ON indication is supported, and there is no indication method for OFF. Therefore, a time domain resource once configured through beam indication cannot be configured to be OFF. This can cause unnecessary interference in the network and is not desirable from an energy-saving perspective, so OFF indication should be supported.
Looking at the current operation of NCR, it is possible to override between beam indications, and the ON state is implicitly indicated through beam indication. When combined, the most effective way to address this with minimal impact on the specifications would be to indicate the OFF state through beam indication, possibly by using a specific beam index or codepoint of the beam indication field for the OFF indication.

Proposal 4: Explicit OFF indication should be supported via beam indication by reserving a beam index or code-point of beam indication field as OFF indication.

Timing information
According to the agreements made during study item stage, the Tx/Rx timing of the access link of the NCR is determined as follows. [2]
	Agreement
For the timing of NCR, the following assumption is captured into TR 38.867.
· The DL transmitting timing of the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay; 
· The UL receiving timing of the NCR-Fwd is advanced before the UL transmitting timing of the NCR-MT (or the NCR-Fwd) by the internal delay.



The NCR determines the Tx/Rx timing of the access link by considering the internal delay value from the Tx/Rx timing of the backhaul link. If the amount of internal delay exceeds the CP length, the internal delay information would be required for the gNB to configure the appropriate guard interval for DL-UL switching and timing adjustment. Therefore, it is important for the NCR to report the internal delay value to the network as an NCR capability.

Proposal 5: Support NCR to report internal delay as a capability signaling.

Rel-18 Multi-carrier enhancements for NR
In this section, we discuss the remaining aspects and issues on multi-cell scheduling and UL Tx switching for Rel-18 multi-carrier enhancements.

Remaining issues on Rel-18 multi-cell scheduling

Range of n_CI value (related to RRC parameter list)
Regarding this issue in the RRC parameter list, the following summary was provided by Rapporteur. Since separate SS sets are to be configured between DCI format 0_3/1_3 and legacy DCI formats as per relevant agreement, not only {0…7} but also {0…3} would be reasonable as the range of n_CI value configurable for DCI format 0_3/1_3. In case with {0…3}, the index configured for a set of cells can be directly set to the n_CI value for the set of cells.

	Rapporteur’s summary: Regarding n_CI value range, in addition to Qualcomm, vivo, Huawei and Ericsson in previous round, Spreadtrum, ZTE and LGE commented that 0...7 is preferred or acceptable. On the other hand, Samsung commented that n_CI value up to 11 is preferable to configure unique n_CI value for each set of cells even in case that 0-7 are already used for single cell scheduling. LGE commented that 0…3 is also fine as separate SS sets are configured between MC-DCI and legacy DCIs. It seems this point should be kept as FFS (adding bracket) for further discussion in next meeting.
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Proposal 6: The range of n_CI value for DCI format 0_3/1_3 can be considered as {0…3} (or alternatively, {0…7} can be considered).

Size of the table for co-scheduled cell combinations (related to RRC parameter list)
Regarding this issue in the RRC parameter list, the following summary was provided by Rapporteur. The size of cell combination table should be {1…16} considering the case where a set of cells consists of only two cells and the case where the UE is configured with CA of two cells. Moreover, there is no restriction on the number of rows (e.g. not to be 1) in the relevant agreement, and note that the table with only one row (i.e., cell combination) is different from the FDRA based cell indication.

	Rapporteur’s summary: Qualcomm suggested that size of DL/UL scheduled cell combinations table (row 25/27) should be 2…16, while Nokia/LGE/Samsung suggested to keep the current size as 1…16. It is rapporteur’s understanding that configuring only one row for the DL/UL scheduled cell combinations table would not be a typical case, but it may be related to on-going UE feature discussion on whether FDRA based and/or scheduled cell combinations table based co-scheduled cell indication methods is/are supported as part of basic feature of MC scheduling. So, it seems this point should be kept as FFS (adding bracket) for further discussion in next meeting. 
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Proposal 7: The size of the table for co-scheduled cell combinations should be {1…16} as per relevant agreement.

Size of per-cell field for SRS request (related to RRC parameter list)
Regarding this issue in the RRC parameter list, the following summary was provided by Rapporteur. To avoid similar time-consuming argument related to SUL issue, 2-bit (i.e., x = 2) is preferred as the size of per-cell SRS request field. In this case, since the NUL/SUL flag is omitted in DCI format 0_3/1_3, it is necessary to clarify that the 2-bit is applied to which carrier (e.g. currently active carrier or always NUL carrier) for the cell configured with SUL carrier.

	Rapporteur’s summary: Regarding the size of SRS request per cell, ZTE commented that it should be 2 bits for each cell although other companies seem to be fine with Huawei’s previous suggestion that the size should be X and following note should be added.
· Note: x is equal to 2 for a cell not configured with supplementaryUplink in ServingCellConfig, and x is equal to 3 for a cell configured with supplementaryUplink in ServingCellConfig
We should keep this point as FFS (within brackets) for further discussion in next meeting.
[image: ]



Proposal 8: 2-bit is preferred as the size of per-cell SRS request field, with clarification that the 2-bit is applied to which carrier for the cell configured with SUL.

Configuration of the reference table for Type 1B field (related to RRC parameter list)
Regarding this issue in the RRC parameter list, the following summary was provided by Rapporteur. First of all, in case of Alt 2, more than 4 joint tables might be required for the UEs not supporting DCI based BWP switching since the BWP switching would be done per cell individually based on inactivity timer for the UEs. With this clarification and considering that Alt 3 is seen as Type 1A field (i.e., the table is configured per cell and the DCI code-point is interpreted per cell individually), Alt 1 or Alt 2 is preferred.

	Rapporteur’s summary: Regarding joint table for all type-1B fields (not only TDRA), let’s discuss further in next meeting based on following alternatives and provided views from companies as I commented in previous round.
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.1a: single joint table with increased table size
· Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
· Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
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Proposal 9: Alt 1 (or Alt 2 with clarification below in red mark) is preferred for configuration of the reference table for Type 1B field.
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value (for the UEs supporting DCI based BWP switching), or associated with BWP combination across cells (for the UE not supporting DCI based BWP switching))

Interpretation of Type 1A field across co-scheduled cells (related to draft CR for 38.212)
Regarding Type 1A field, it was agreed to determine the field size in DCI format 0_3/1_3 as the maximum (single-cell scheduling DCI) field size among the cells configured for multi-cell scheduling. With this way, some (high) DCI code-point/state of the Type 1A field would be invalid in certain cell X when the cell X is configured with smaller number of code-points/states than the maximum number among the cells. 
To handle this, following alternatives can be considered. For easy explanation, the number of DCI code-points/states (N) configured for the cell X is assumed as 3, and the maximum number among the cells is assumed as 8 (i.e., Type 1A field size is determined as 3-bit).

1) Alt 1: Interpret LSB part (e.g. ceil(log2(N)) bits or floor(log2(N)) bits) within Type 1A field for the cell X
A. For example, for the cell X, UE interprets (and applies) last 2-bit or 1-bit within 3-bit field.
B. Alt 3/4/5 is applied if invalid DCI code-point/state for the cell X is indicated (in case of interpreting ceil(log2(N)) bits).
2) Alt 2: Fill (high) DCI code-points/states with valid values for the cell X
A. For example, code-point or state 3/4/5/6/7 is configured with valid value by gNB or filled with modulo operation.
3) Alt 3: Apply a pre-defined/configured default value if invalid DCI code-point/state for the cell X is indicated
A. For example, for the cell X, UE applies default value if bits ‘1xx’ is indicated via 3-bit field.
4) Alt 4: Assume no change from the latest indication if invalid DCI code-point/state for the cell X is indicated
A. For example, UE assumes no change on cell X if bits ‘1xx’ is indicated via 3-bit field.
5) Alt 5: Assume no PDSCH/PUSCH scheduling on cell X if invalid DCI code-point/state for the cell X is indicated
A. For example, UE assumes no scheduling on cell X if bits ‘1xx’ is indicated via 3-bit field.

Proposal 10: Consider the following alternatives for Type 1A field to handle the cell X configured with smaller number of DCI code-points/states than the maximum number among the cells configured for multi-cell scheduling.
· Alt 1: Interpret LSB part within Type 1A field for the cell X
· Alt 2: Fill (high) DCI code-points/states with valid values for the cell X
· Alt 3: Apply default value if invalid code-point/state for the cell X is indicated
· Alt 4: Assume no change from latest indication if invalid code-point/state for the cell X is indicated
· Alt 5: Assume no scheduling on cell X if invalid code-point/state for the cell X is indicated

Clarification on Type 1A based Priority indicator field (related to draft CR for 38.212)
Regarding the Priority indicator field in DCI format 0_3/1_3, the following agreement was made in RAN1#112.

	Agreement
· Priority indicator in DCI format 0_X belongs to Type-1A field.
· The indicated priority is applied to all the co-scheduled PUSCH(s)
· Priority indicator in DCI format 1_X belongs to Type-1A field.
· The indicated priority indicator is applied to the PUCCH.
· RRC parameters is introduced to configure the presence of priority indicator in DCI format 0_X/1_X
· This parameter is per set of cells 



On the above agreement, it is necessary to clarify how to handle different Priority indicator (denoted as “PI”) configuration (i.e., presence or absence) across co-scheduled cells, in case of multi-cell PUSCH scheduling by DCI format 0_3. For this, the followings are to be considered.

· Apply the priority indicated via DCI format 0_3 if all co-scheduled cells are configured with PI
· Assume LP for all co-scheduled cells if at least one among the cells is not configured with PI

Proposal 11: Clarify the followings to handle different Priority indicator (denoted as “PI”) configuration (i.e., presence or absence) across co-scheduled cells.
· Apply the priority indicated via DCI format 0_3 if all co-scheduled cells are configured with PI
· Assume LP for all co-scheduled cells if at least one among the cells is not configured with PI

Interpretation of Type 2 field in case of BWP switching
Regarding the case of BWP switching indicated by DCI format 0_3/1_3, it is necessary to consider how to interpret Type 2 fields in the DCI according to source/target BWP index across the cells. For this, according to whether the existing rule of DCI interpretation for BWP switching (e.g. zero-padding to MSB part or reading LSB part only) is applied per each of single-cell fields within Type 2 field or applied for entire Type 2 field, following two options can be considered.

1) Opt 1: Apply the existing DCI interpretation rule per each of co-scheduled cells individually by comparing the size of single-cell field (within Type 2 field) configured for source BWP index and the size of single-cell field configured for target BWP index (for a same cell)
2) Opt 2: Apply the existing DCI interpretation rule for entire Type 2 field by comparing the size of entire Type 2 field determined for source BWP index and the sum of single-cell field sizes corresponding to the co-scheduled cells configured for target BWP index 

Proposal 12: Consider the following options to interpret Type 2 fields in DCI format 0_3/1_3 according to source/target BWP index across the cells in case of BWP switching by the DCI.
· Opt 1: Apply the existing DCI interpretation rule per each of co-scheduled cells individually by comparing the size of single-cell field (within Type 2 field) configured for source BWP index and the size of single-cell field configured for target BWP index (for a same cell)
· Opt 2: Apply the existing DCI interpretation rule for entire Type 2 field by comparing the size of entire Type 2 field determined for source BWP index and the sum of single-cell field sizes corresponding to the co-scheduled cells configured for target BWP index 

Update of TCI table based on TCI state update by MAC
Regarding Type 1B based TCI field, it is necessary to clarify how to update the reference TCI (code-point) table based on TCI state update by MAC CE. For this, according to the number of MAC-activated TCI states, following two cases need to be clarified.

1) Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE,
A. In this case, for example, the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?
2) Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE,
A. In this case, for example, how to handle the table row containing a non-activated TCI code-point for a cell? (e.g. treat the row itself as invalid, or assume no scheduling for the cell, or apply a default TCI for the cell)

Proposal 13: Clarify the following cases to update the reference TCI (code-point) table for Type 1B based TCI field in DCI format 1_3 based on TCI state update by MAC CE.
· Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE (e.g. the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?)
· Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE (e.g. how to handle the table row containing a non-activated TCI code-point for a cell? treat the row itself as invalid? or assume no scheduling for the cell? or apply a default TCI for the cell?)

Triggering of enhanced Type-3 CB by DCI format 1_3
Regarding the support of Rel-17 enhanced Type-3 codebook (and HARQ-ACK retransmission) with DCI format 1_3, the following agreement was made in RAN1#112.

	Agreement
Enhanced Type-3 codebook indicator in DCI format 1_X belongs to Type-1A field. 

Agreement
HARQ-ACK retransmission indicator in DCI format 1_X belongs to Type-1A field. 



On the trigging of enhanced Type-3 codebook by DCI format 1_3, two aspects need to be clarified: 1) whether all the cells co-scheduled by the DCI format 1_3 trigging a Type-3 CB index are to be included in the HARQ-ACK payload of the (triggered) Type-3 CB index, and 2) how to determine the MCS field used for indication of the Type-3 CB index (in DCI format 1_3) in case of Type-3 CB triggering without PDSCH scheduling. 
For the determination of MCS field to trigger Type-3 CB index, according to the method applied for indication of co-scheduled cells (e.g. cell combination table based or per-cell FDRA field based), following options can be considered. Note that similar approaches can be considered for the triggering (e.g. indication of the slot offset via MCS field) of Rel-17 HARQ-ACK retransmission.

1) Opt 1: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for all the co-scheduled cells.
A. For example, this can be applied in case where the indication of co-scheduled cells is done based on the cell combination table.
2) Opt 2: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for the cell whose MCS field is referred for Type-3 CB index indication while PDSCH is scheduled for other cell(s).
A. For example, this can be applied in case where the indication of co-scheduled cells is done based on the per-cell FDRA field.

Proposal 14: Consider the following options to determine the MCS field used for indication of the enhanced Type-3 CB index (in DCI format 1_3) in case of Type-3 CB triggering without PDSCH scheduling.
· Opt 1: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for all the co-scheduled cells.
· Opt 2: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for the cell whose MCS field is referred for Type-3 CB index indication while PDSCH is scheduled for other cell(s).

Clarification on Type 1C based CSI request field
Regarding the CSI request (and UL-SCH indicator) field in DCI format 0_3, the following agreement was made in RAN1#112.

	Agreement
CSI request in DCI format 0_X belongs to Type-1C field.
·  This field is applied to the cell with smallest serving cell index among the co-scheduled cells.

Agreement
UL-SCH indicator in DCI format 0_X belongs to Type-1C field.
· This field is applied to the cell with smallest serving cell index among the co-scheduled cells.



For the determination of smallest cell index to apply the indication in CSI request field, it needs to be clarified that the smallest cell index is among the cells configured with (non-zero) CSI request bits.

Proposal 15: Clarify that the smallest cell index to apply CSI request field in DCI format 0_3 is determined among the cells configured with (non-zero) CSI request bits. 

Clarification on Type 2 based HARQ ID/RV fields
Regarding the HARQ process number (HPN) and RV fields in DCI format 0_3/1_3, the following agreement was made in RAN1#112.

	Agreement
Size of HPN field can be configured per BWP per cell for DCI format 0_X/1_X.

Agreement
Size of RV field can be configured per BWP per cell for DCI format 0_X/1_X.



One thing to be clarified is that if the size of HPN/RV field for DCI format 0_3/1_3 is not configured, then the size of HPN/RV field in the DCI format 0_3/1_3 is determined as that in legacy DCI format.

Proposal 16: Clarify that if the size of HPN/RV field for DCI format 0_3/1_3 is not configured, then the size of HPN/RV field in the DCI format 0_3/1_3 is determined as that in legacy DCI format.

Clarification on Type 2 based MCS field
Regarding Type 2 based MCS field in terms of the RNTI associated with MCS table, the following agreement was made in RAN1#112.

	Agreement
DCI format 0_X/1_X with CRC scrambled by C-RNTI and MCS-C-RNTI is supported. 



On the above agreement, it needs to be clarified how to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells. For this, following alternatives can be considered.

1) Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
2) Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
3) Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI

Proposal 17: Consider the following alternatives to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells.
· Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
· Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
· Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI

Handling of invalid scheduling by DCI format 0_3/1_3
Regarding multi-cell scheduling by DCI format 0_3/1_3, it is required to handle the case where a cell among co-scheduled cells would be invalid to schedule/transmit PDSCH/PUSCH due to some reasons, for example, in deactivated state or with dormant BWP or collided with semi-static UL/DL symbol or indicated with invalid FDRA/TDRA value. In this case, the PDSCH/PUSCH scheduled for the invalid cell is dropped and the corresponding HARQ-ACK feedback is omitted or mapped as NACK.

Proposal 18: Consider the case where an invalid cell (e.g. in deactivated state or with dormant BWP or with UL/DL collision or with invalid FDRA/TDRA) is included within co-scheduled cells.
· Drop the PDSCH/PUSCH scheduled for the invalid cell and the corresponding HARQ-ACK feedback is omitted or mapped as NACK.

Composition of the DCI fields in DCI format 0_3/1_3
Regarding the composition of Type 2 based fields in DCI format 0_3/1_3, in case where an invalid (e.g. deactivated or dormant) cell is included within the co-scheduled cells, the fields corresponding to the invalid cell in DCI format 0_3/1_3 can be omitted or determined based on a pre-defined (e.g. first active) BWP of the cell. In addition, in case when only one cell is scheduled by DCI format 0_3/1_3, the size of DCI fields (and the granularity/table (DCI code-points/states) used for the field indication) in the DCI format 0_3/1_3 is to be the same as that of legacy DCI.

Proposal 19: Consider the following aspects for the composition of (Type 2 based) DCI fields in DCI format 0_3/1_3.
· Determination on the size of the fields corresponding to the invalid (e.g. deactivated or dormant) cell in the DCI
· Fallback to the field sizes in legacy DCI in case when only one cell is scheduled by the DCI

Remaining issues on Rel-18 UL Tx switching

Ambiguity handling
At RAN1#112bis-e, RAN1 has discussed the draft CR for Rel-18 UL Tx switching which will be implemented in clause 6.1.6 in TS 38.214. Although the CR could not be endorsed as some issues were not reached to a consensus among companies, the last version of draft CR seems reflect most of RAN1 agreements on Rel-18 UL Tx switching. We would like to point out one RAN1 agreement was missed in the CR and suggest the recommended text to reflect it in the CR. 

At RAN1#111, the following RAN1 agreement was made for addressing the ambiguity scenarios.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases



For the agreement above, only ‘Case#2’ has already been discussed and reflected in the CR in the last meeting. However, ‘Case#1’ has not yet been discussed. Therefore, we propose to add one more paragraph as below to reflect ‘Case#1’.
	6.1.6.2.2   Uplink switching with 3 or 4 uplink bands
< Irrelevant parts are omitted >

-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a  carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



It should be noted that RAN1 may further discuss about ‘Case#1’ when the concurrent UL transmissions are not supported on band A (=the band which two Tx chains are currently associated with) and band B (=the band on which 1 port transmission is scheduled). Since another RAN1 agreement (below) says that, for a band pair, the switching case with 1T-1T for the band pair where concurrent transmission is not supported is not assumed.
	Agreement
For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed



So, ‘Case#1’ above may be problematic for some scenarios and RAN1 may need to discuss the issue. However, at this stage, the CR should reflect all of the existing RAN1 agreements unless there is need to revise the previous agreement.

Proposal 20: Reflect the following update (highlighted in red) to account for the RAN1 agreement missing from the CR
	6.1.6.2.2   Uplink switching with 3 or 4 uplink bands
[bookmark: _GoBack]< Irrelevant parts are omitted >

-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a  carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



Summary
In this contribution, we discussed on higher layer signaling and other remaining aspects on Rel-18 NCR and MC enhancements, and the followings are proposed.

Rel-18 NR network-controlled repeaters

Proposal 1: In the case where only L (< Lmax) beams are indicated in the aperiodic beam indication, support determining the actual number of beam indication fields.
Proposal 2: For backhaul link beam determination, the following should be considered when determining the simultaneous operation of the C-link and backhaul link.
· The C-link is considered to be operating in the time resources of NCR-MT’s RACH occasion
· The C-link is considered to be operating in the time resources of gNB’s SSB transmission
Proposal 3: Semi-static beam indication for backhaul link is valid until backhaul link beam is changed due to pre-defined rule.
Proposal 4: Explicit OFF indication should be supported via beam indication by reserving a beam index or code-point of beam indication field as OFF indication.
Proposal 5: Support NCR to report internal delay as a capability signaling.

Rel-18 Multi-carrier enhancements for NR

■ On the multi-cell scheduling:
Proposal 6: The range of n_CI value for DCI format 0_3/1_3 can be considered as {0…3} (or alternatively, {0…7} can be considered).
Proposal 7: The size of the table for co-scheduled cell combinations should be {1…16} as per relevant agreement.
Proposal 8: 2-bit is preferred as the size of per-cell SRS request field, with clarification that the 2-bit is applied to which carrier for the cell configured with SUL.
Proposal 9: Alt 1 (or Alt 2 with clarification below in red mark) is preferred for configuration of the reference table for Type 1B field.
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value (for the UEs supporting DCI based BWP switching), or associated with BWP combination across cells (for the UE not supporting DCI based BWP switching))
Proposal 10: Consider the following alternatives for Type 1A field to handle the cell X configured with smaller number of DCI code-points/states than the maximum number among the cells configured for multi-cell scheduling.
· Alt 1: Interpret LSB part within Type 1A field for the cell X
· Alt 2: Fill (high) DCI code-points/states with valid values for the cell X
· Alt 3: Apply default value if invalid code-point/state for the cell X is indicated
· Alt 4: Assume no change from latest indication if invalid code-point/state for the cell X is indicated
· Alt 5: Assume no scheduling on cell X if invalid code-point/state for the cell X is indicated
Proposal 11: Clarify the followings to handle different Priority indicator (denoted as “PI”) configuration (i.e., presence or absence) across co-scheduled cells.
· Apply the priority indicated via DCI format 0_3 if all co-scheduled cells are configured with PI
· Assume LP for all co-scheduled cells if at least one among the cells is not configured with PI
Proposal 12: Consider the following options to interpret Type 2 fields in DCI format 0_3/1_3 according to source/target BWP index across the cells in case of BWP switching by the DCI.
· Opt 1: Apply the existing DCI interpretation rule per each of co-scheduled cells individually by comparing the size of single-cell field (within Type 2 field) configured for source BWP index and the size of single-cell field configured for target BWP index (for a same cell)
· Opt 2: Apply the existing DCI interpretation rule for entire Type 2 field by comparing the size of entire Type 2 field determined for source BWP index and the sum of single-cell field sizes corresponding to the co-scheduled cells configured for target BWP index 
Proposal 13: Clarify the following cases to update the reference TCI (code-point) table for Type 1B based TCI field in DCI format 1_3 based on TCI state update by MAC CE.
· Case 1: When the number of TCI code-points configured in the reference table is smaller than those activated by MAC CE (e.g. the activated TCI code-point not contained in the reference table is not indicated/supported by DCI format 1_3?)
· Case 2: When the number of TCI code-points configured in the reference table is larger than those activated by MAC CE (e.g. how to handle the table row containing a non-activated TCI code-point for a cell? treat the row itself as invalid? or assume no scheduling for the cell? or apply a default TCI for the cell?)
Proposal 14: Consider the following options to determine the MCS field used for indication of the enhanced Type-3 CB index (in DCI format 1_3) in case of Type-3 CB triggering without PDSCH scheduling.
· Opt 1: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for all the co-scheduled cells.
· Opt 2: If at least one of co-scheduled cells is indicated with invalid FDRA value, then the Type-3 CB index is indicated via the MCS field corresponding to one of the cell(s) indicated with invalid FDRA value, and no PDSCH scheduling is assumed for the cell whose MCS field is referred for Type-3 CB index indication while PDSCH is scheduled for other cell(s).
Proposal 15: Clarify that the smallest cell index to apply CSI request field in DCI format 0_3 is determined among the cells configured with (non-zero) CSI request bits. 
Proposal 16: Clarify that if the size of HPN/RV field for DCI format 0_3/1_3 is not configured, then the size of HPN/RV field in the DCI format 0_3/1_3 is determined as that in legacy DCI format.
Proposal 17: Consider the following alternatives to handle different MCS-C-RNTI (associated MCS table) configuration (i.e., presence or absence) across co-scheduled cells.
· Alt 1: Not allow MCS-C-RNTI based scheduling for the co-scheduled cell combination having at least one cell without MCS-C-RNTI configuration
· Alt 2: Apply MCS table associated with C-RNTI for the cell without MCS-C-RNTI configuration even if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
· Alt 3: Assume no scheduling on the cell without MCS-C-RNTI configuration if DCI format 0_3/1_3 is scheduled based on MCS-C-RNTI
Proposal 18: Consider the case where an invalid cell (e.g. in deactivated state or with dormant BWP or with UL/DL collision or with invalid FDRA/TDRA) is included within co-scheduled cells.
· Drop the PDSCH/PUSCH scheduled for the invalid cell and the corresponding HARQ-ACK feedback is omitted or mapped as NACK.
Proposal 19: Consider the following aspects for the composition of (Type 2 based) DCI fields in DCI format 0_3/1_3.
· Determination on the size of the fields corresponding to the invalid (e.g. deactivated or dormant) cell in the DCI
· Fallback to the field sizes in legacy DCI in case when only one cell is scheduled by the DCI

■ On the UL Tx switching:
Proposal 20: Reflect the following update (highlighted in red) to account for the RAN1 agreement missing from the CR
	6.1.6.2.2   Uplink switching with 3 or 4 uplink bands
< Irrelevant parts are omitted >

-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a  carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



Reference
[1] Chair’s note in RAN1#112bis-e 
[2] Chair’s note in RAN1#110
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