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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, discussions on RRC parameters for some of the Rel-18 topics are provided, including MC-Enh, eDSS, NCR, etc. Also, some remaining issues which were discussed during the review of draft CRs in the last meeting are further analyzed for the above Rel-18 topics.
Discussion on RRC parameters
RRC parameters for MC enhancements
Based on the RRC parameters for MC enhancements listed in [1], we have the following opinions.
· Row 5
Regarding the value range of , since separate search space sets are configured between DCI 0_3/1_3 and legacy DCIs, existing value range (0..7) is sufficient for typical cases.
· Row 6 and 7
Row 6 and 7 are configured for the list of possible co-scheduled cells in the set. 
Regarding the first FFS in column J, in our view, there is no necessity to make restrictions that cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3. On one hand, we don’t see the issue that if a cell in the UL list that is not included in the DL list. Uplink carriers can be scheduled by DCI 0_3/1_3 as long as the corresponding downlink carriers are configured, regardless of whether they are configured in the same cell set. On the other hand, enabling independent configuration of DL/UL scheduling cells can provide more flexibility from network side. 
Regarding the second FFS in column J, since the maximum number of cells that can be co-scheduled by a DCI format 0_3/1_3 has been captured in UE capability, no additional parameters are needed. As for the actual co-scheduled cells, it is indicated by RRC configured table of co-scheduled combinations or FDRA fields in DCI 0_3/1_3. Also, it is obvious that the number of actual co-scheduled cells will not exceed the maximum number of cells configured in the set. Therefore, either additional parameters for maximum number of cells or additional parameters for number of actual co-scheduled cells are unnecessary.
· Row 8, 9 and 10
Row 8 and 10 are configured for indicating the actually co-scheduled cell(s) explicitly, i.e. table-based indication. 
Regarding the FFS of column J in row 8 and 10, in our view, if ScheduledCellCombo-ListDCI-0-3 is not configured, according to RAN1 agreements, the actually co-scheduled cell(s) is determined based on the FDRA field. Therefore, we don't see the necessity to add this FFS here.
As for the value range of column K in row 8 and 10, we think that only one cell combination for a set of cells should be supported. So, the square bracket of 1 can be removed.
· Row 28~31
Row 28~31 are configured for TDRA for DCI 0_3/1_3.
Firstly, as for the joint table configuration, many options were raised in last meeting, which are presented below.
	· 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
· Alt.4: Other approach if any


Compared with Alt 2, Alt 1 is more aligned with the existing RAN1 agreement. According to the agreements, TDRA index (also applied for other type-1B fields) for a cell points to a corresponding index in the RRC configured table applicable for DCI format 0_1/1_1, where the legacy TDRA table is configured per BWP. There is no ambiguity that UE can refer to the legacy BWP-level TDRA table according to the TDRA index in the joint TDRA table configured for DCI 0_3/1_3. If companies think that joint TDRA table defined in Alt 1 limits the configuration for different BWPs of the set of cells, Alt 1a is more preferred through increasing the table size to provide more scheduling flexibility for gNB. Alt 3 is intended to configure a joint TDRA table, where each column is configured in each BWP of each cell. Currently, Alt 3 is not supported by any RAN1 agreements since it requires finer granularity of table configuration. In addition, it will cause high signaling overhead and have great impacts on the RRC parameters structure. Therefore, the configuration of TDRA (also applied for other Type-1B fields) should be based on Alt.1a.
[bookmark: OLE_LINK4]Secondly, regarding the [maxNrofDL-Allocations] and [maxNrofUL-Allocations] of column K in row 28 and 30, the debate is whether to introduce a larger table size than legacy TDRA table. In existing specification, the value range for TDRA table of PDSCH is (0..16) and the value range for TDRA table of PUSCH is (0..64). As for multi-cell scheduling, if providing maximum scheduling flexibility, the joint TDRA table requires 164 rows to cover the multiple combinations of TDRA configuration for all cells in the cell set since the maximum number of co-scheduled cells can be 4 and each cell can have up to 16 rows in legacy TDRA table. In addition, as mentioned before, considering that the legacy TDRA table is configured per BWP and each cell may be configured with multiple BWPs, more rows are required to support combined TDRA configurations under various BWPs. Therefore, it is necessary to introduce larger table size than legacy TDRA table size to ensure scheduling flexibility for DCI 0_3/1_3, e.g., 64 or more rows for the TDRA table of DCI 1_3 and 256 or more rows for the TDRA table of DCI 0_3.
Thirdly, regarding the SEQUENCE (SIZE ([2]..4)) of column K in row 29 and 31, since TDRA indexes in each entry are applied for all cells within the set of cells according to the RAN1 agreement, the number of TDRA index in a row of TDRA-FieldIndexDCI-0-3/TDRA-FieldIndexDCI-1-3 should be the same as the number of cells included in ScheduledCell-ListDCI-0-3/ScheduledCell-ListDCI-1-3. Also, as the size of a cell set should be no smaller than 2, the square bracket in SEQUENCE (SIZE ([2]..4)) can be removed.
· Row 33, 35, 37, 39 and 41
Regarding the value range SIZE ([2]..4) of column K in these rows, the agreement below was achieved in previous RAN1 meeting. It can be found that each row of the RRC-configured table for Type-1B fields contains multiple indexes for all cells within the set of cells. Therefore, the number of entries in a row should be the same as the number of cells included in ScheduledCell-ListDCI-1-3. The square bracket in SEQUENCE (SIZE ([2]..4)) of column K in rows 33, 35, 37, 39 and 41 can be removed.
	Agreement
For a set of cells configured for multi-cell scheduling using DCI format 0_X/1_X, 
· the size of a Type-1A field in the DCI format 0_X/1_X is determined as maximum field size of active BWP among all cells within the set of cells.
· the size of a Type-1B field in the DCI format 0_X/1_X is equal to ceiling(log2(N)), where N is the number of rows in RRC-configured table with each row containing multiple indexes for all cells within the set of cells. 
· The Type-1B field indicates one row of the configured table 
· The Type-1B index for a cell points to a corresponding index in a RRC configured table applicable for DCI format 0_1/1_1 or MAC CE activated values. 
· the size of a per cell Type-2 field in the DCI format 0_X/1_X is determined based on active BWP for each cell.


· Row 39
[bookmark: OLE_LINK11]As for BIT STRING (SIZE([x])) in row 39 column K, comments from other companies say it should be always 2 bits since UL/SUL indicator is not supported for DCI format 0_3/1_3, however the field of SRS request is not really relevant to the field of UL/SUL indicator. Specifically, “non-SUL/SUL indicator” in the description of SRS request is not referring the other field “UL/SUL indicator”. “non-SUL/SUL indicator” is just the explanation of the first bit of the field SRS request, and to indicate which carrier to transmit the aperiodic SRS, while “UL/SUL indicator” is a separate field used to indicate which carrier to schedule for PUSCH transmission. It is obvious that they are different things, otherwise there is no point to have both of them in the legacy DCI formats. In addition, from the Rel-15 agreement below, it is clear that SRS can be configured on the SUL and NUL irrespective of the carrier configuration for PUSCH.  
	Agreement: 
· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL 
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
· Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement
· FFS in DCI discussion whether the SUL CIF is always present 
· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination
· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH


Setting the size of the bit string to 2 or 3 bits is to reflect the RAN1 agreement for the field of SRS request. According to the RAN1 agreement, type 1B is adopted for SRS request. For type 1B, different “SRS request” index will be used for the indication for different cells. Then for a cell configured with SUL, for sure it should be 3 bits following the existing mechanism. For example, for the case of “cell 1 with NUL” + “cell 2 with NUL+SUL”, the “SRS request” index for cell 2 should be 3 bits, while 2 bits for cell 1. 
· Row 50 and 51
Regarding the value range of column K in row 50 and 51, it is slightly preferred to follow the definition for DCI format 0_2/1_2. Since (RV0, RV2) is applied for multi-PDSCH/PUSCH scheduling in DCI 0_1/1_1, however multi-PDSCH/PUSCH scheduling is not supported in DCI 0_3/1_3. 

[bookmark: OLE_LINK5]Proposal 1: The higher layer parameters of MC enhancements should be revised according to the comments in section 2.1.  

RRC parameters for eDSS
Based on the RRC parameters for DSS enhancements listed in [1], we have the following opinions.
· Row 4 
An RRC configuration is needed for configuring the feature of receiving PDCCH on the symbol of CRS to UE, after the corresponding UE capability is reported. Otherwise, if such RRC configuration is not introduced, for the legacy gNB which does not support transmitting NR PDCCH in symbols with LTE CRS REs, the UE has to receive NR PDCCH in symbols with LTE CRS REs by default after reporting the capability; as a result, the false alarm probability of PDCCH will increase. 
Since the channel estimation method is based on the UE implementation, we propose in [4] that UE should report supported scenarios instead of supported CE method. According to the agreement of RAN1 #110 meeting, we suggest defining the UE capability of supporting ‘need clean symbol’ scenario first, and leaving the UE capability of supporting ‘no need clean symbol’ scenario FFS. 
If the UE capability of supporting ‘no need clean symbol’ scenario is finally introduced at the UE feature discussion and the UE reports this UE capability, then using the RRC indication, the gNB should be able to indicate the scenarios that it wants the UE to support. When the UE reports supporting ‘no need clean symbol’ scenario, the gNB can indicate ‘PDCCH candidate with at least one non-overlapping symbol’ or ‘PDCCH candidate with or without non-overlapping symbol’. Among them, ‘PDCCH candidate with or without non-overlapping symbol’ indicates the UE to receive the PDCCH overlapped with the LTE CRS, regardless of whether there is a clean symbol. ‘PDCCH candidate with at least one non-overlapping symbol’ indicates the UE to receive the PDCCH overlapped with the LTE CRS when there is a clean symbol, and skip the monitoring of PDCCH overlapped with the LTE CRS when there is no clean symbol. 
With this RRC parameter, the gNB can control the transmission of the PDCCH more flexibly and ensure the aligned performance of the PDCCH with UE. 
According to the above discussion, the “Value range” in Row 4 on RRC parameters for DSS enhancements can be updated as “ENUMERATED {‘PDCCH candidate with at least one non-overlapping symbol’, ‘[PDCCH candidate with or without non-overlapping symbol]’}”. 
Proposal 2: The “Value range” in Row 4 on RRC parameters for DSS enhancements can be updated as “ENUMERATED {‘PDCCH candidate with at least one non-overlapping symbol’, ‘[PDCCH candidate with or without non-overlapping symbol]’}”.

Discussion on CRs/remaining issues
CR for multi-cell scheduling with a single DCI
Padding way for determining the size of DCI 0_3/1_3 in draft CR for 38.212
There were discussions in last meeting on bit-width of Type-2 fields in TS 38.212 and two approaches were provided by Samsung in [2] as follows.
· Approach 1: zero-padding on DCI format level
· Approach 2: zero-padding on DCI field level
Approach 1 is padding zero to the end of DCI format to keep align with the largest payload size. Approach 2 is padding zero to the end of each DCI field to align with the largest payload size. The difference between the two approaches lies in that the location of each field in approach 1 is floating because the size of each field varies with the actual co-scheduled cells. 
When table(s) defining combinations of co-scheduled cells for the set of cells is configured, both approaches lead to the same DCI size as the same number of bits (based the indicated scheduled cell combination) is padded. In this case, UE should first parse the co-scheduled cells indicator in DCI 0_3/1_3, then the cells which are actually scheduled can be obtained. Based on this information, the bit-location of values corresponding to different cells within a Type-2 field and the bit-location of each field in the DCI format can be determined. It can be found that the DCI size under table-based indication method depends on the co-scheduled combinations instead of all cells within the set of cells. If adopting approach 2, the bit-width of each Type-2 field is the maximum size determined among all co-scheduled combinations in the table. Although the bit-location of each field is determined, the bit-location of values corresponding to different cells within a Type-2 field is still float. UE still needs to parse each cell in each Type-2 field successively according to the co-scheduled cells indicator and cannot concurrently perform processing the DCI fields on multiple cells, which has similar complexity as approach 1 in implementation. In addition, the size of each Type-2 field need to be aligned among all the co-scheduled combinations in approach 2, which will bring more specification impacts and increase the computational complexity. Therefore, DCI format level padding (approach 1) is more preferred for table-based indication for determining the size of DCI 0_3/1_3.
Proposal 3: Approach 1 is slightly preferred for determining bit width of Type-2 fields when table(s) defining combinations of co-scheduled cells for the set of cells is configured.

Bit-width of some remaining fields in draft CR for 38.212
During the previous discussion, bit width of some fields are still not clear, e.g., SRS request and minimum applicable scheduling offset indicator. More clarification are needed for these fields.
Regarding the SRS request indicator, companies’ arguments are mainly focused on the bit-width of SRS request per cell. As mentioned in the last meeting discussion, type 1B is adopted for SRS request. For type 1B, different “SRS request” index will be used for the indication for different cells. For example, for the case of “cell 1 with NUL” + “cell 2 with NUL+SUL”, the “SRS request” index for cell 2 should be 3 bits, while 2 bits for cell 1. In addition, no UL/SUL indicator field in DCI format 0_3/1_3 doesn’t mean SRS request should not be applied to the case with SUL. Therefore, the bit-width of a SRS request index can be 2 bits or 3 bits based on the higher layer configuration.
Proposal 4: The bit-width of a SRS request index can be 2 bits or 3 bits based on the higher layer configuration.

For Minimum applicable scheduling offset indicator, this field is used to determine the minimum applicable K2 for the active UL BWP or the minimum applicable K0 value for the active DL BWP. It can be seen that this field is associated with the co-scheduled cells, so the field type should be determined when this field is included in DCI 0_X/1_X. Furthermore, to reduce the DCI payload, minimum applicable scheduling offset indicator can belong to Type-1A field.
Proposal 5: If configured to be included, minimum applicable scheduling offset indicator can belong to Type-1A field.

Comments on section 6.1.2.1 in draft CR for 38.214
Regarding the change below highlighted by yellow per ZTE comment in section 6.1.2.1 of 38.214, we hold different opinions.
	For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1, 0_2 or 0_3.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot does not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


It is not correct to apply DCI format 0_3 for paired spectrum only. The plenary conclusion is that “UL/SUL indicator field is excluded”, which disables the scenario that PUSCH can be dynamically scheduled in between UL carrier and SUL carrier. However, SUL can be semi-statically configured and used without switching, therefore DCI 0_3 can still be used for scheduling PUSCH on SUL, without UL/SUL indicator. The restriction “for paired spectrum only” in section 6.1.2.1 is unnecessary.
Proposal 6: Remove the restriction “for paired spectrum only” in section 6.1.2.1 in the CR for 38.214.

CR for UL Tx switching across 3 or 4 bands
The discussion on band agnostic
In RAN1#112b meeting, two companies thought RAN1 should specify restrictions of band combinations for Rel-18 UL Tx switching. In our views, the RAN1 specification for Rel-18 UL Tx switching should be band agnostic and have no restriction of band type for the following reasons, 
· All the RAN1 agreements for Rel-18 UL Tx switching do not differentiate FDD/TDD/SUL band type. The fact is that the UE behavior of UL Tx switching is band-agnostic. Band type FDD/TDD/SUL makes no difference in UE RF retuning and RF management for a triggered UL Tx switching. 
· In 3GPP practice, RAN1 spec focus on the functionality which is band agnostic and has no restriction of band combination. If any restriction of band combination is deemed necessary, it should be discussed in RAN4. 
· The Rel-16/17 RAN1 spec for UL Tx switching has been band agnostic. The last version of editor CR last meeting and our TP in section 2 of R1-2303858 demonstrates that band-agnostic can be achieved easily for Rel-18 as well.
Observation 1: The RAN1 specification for Rel-18 UL Tx switching should be band agnostic and have no restriction of band type.

The discussion on two contiguous carriers in one band
In current draft CR, the restriction of two carriers in one band should be configured with the same subcarrier spacing is specified in S6.1.6 based on following conclusion.
	RAN1#112
Conclusion
For Rel-17 UL Tx switching, if there are two carriers configured on the same band of the uplink transmission for a UE, the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.


It is worth noting that it is a conclusion not an agreement for Rel-17 UL Tx switching. Moreover, the case of different SCSs among different carriers for intra-band UL-CA is preclude by other WGs in some way, e.g., some RAN4 requirements for contiguous intra-band UL-CA is based on the same SCSs among carriers in the same band. Therefore, this restriction should not be specified in RAN1 spec. 
Proposal 7: Remove the SCS restriction on two contiguous carriers in one band from S6.1.6.

The mechanism of switching period location
For the mechanism of switching period location, the following agreement is achieved in RAN1#112. In our views, the determination of switching period location should be clarified for the following case 3. We assume that configuration of priority list is band A > band B > band C > band D in following cases, 
· Case 1: The switching-from bands are different from switching-to bands. For example, the Tx switching is from band A + band B to band C + band D, then, the switching gap is determined to be located on switching-to bands.
· Case 2: The switching-from bands and switching to bands include the same band that is not of the highest priority band. For example, the Tx switching is from band A+ band B to band B + band C, then switching gap is determined to be located on switching-to bands.
· Case 3: The switching-from bands and switching to bands include the same band that is of the highest priority band. For example, the Tx switching is from band B+ band C to band B + band D, the switching period location cannot be determined based on current agreement because the highest priority band (i.e., band B) is included in both switching-from bands and switching-to bands.
	Agreement
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.


One solution to resolve the ambiguity of switching period location in case 3 is that the same band that is of the highest priority band among involved bands in the UL Tx switching should not be counted to determine switching period location. Based on this principle, the switching gap can be determined to be located on switching-to bands in the example of case 3. 
Moreover, it would be better to clarify that the associated band is not counted during the determination of switching period location. Because there is no UL transmission on the associated band, there is no UL interruption to be prevented on the associated band. For example, one switching is from concurrent transmission on band B & C to 1 port transmission on band D and the band associated with band D is band A. If the configuration of priority list is band A > band B > band C > band D, based on above agreement, the switching gap can be determined to be located on switching-from bands (i.e., band B & C). However, the most important transmission is on band B from network scheduling perspective. Therefore, we propose, 
Proposal 8: For the mechanism of switching period location in Rel-18 UL Tx switching, Alt 5 with the following clarification and revisions should be supported,
· Revised Alt.5: gNB configures priorities to each carrier/band.
· For duaUL, if one band belongs to both switching-from band(s) and switching-to band(s) and the band is the highest priority band among involved bands in the UL Tx switching, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band except the same band and the associated band.
· Otherwise, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band except the associated band.
With respect to the text of determination of switching period location in current draft CR, we think it should not be captured in RAN1 spec because the mechanism of switching period location will be always captured in RAN4. Moreover, in LS R1-2304314/R4-2306649 [5], RAN4 agreed to clarify in RAN4 specification that neither of the uplink transmissions are interrupted when the network provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period. With the clarification in RAN4 specification, it becomes clearer that the mechanism in the RAN1 agreement above is only applicable only when the scheduled gap is not sufficient large to absorb the switching period. Therefore, we propose,
Proposal 9: Remove the text corresponding to the determination of switching period location from S6.1.6.
· send LS about the updated mechanism of switching period location to RAN4

The discussion on minimum separation time
According to our discussion on the UE feature for Rel-18 UL Tx switching [3], there are two scenarios when two uplink switchings are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, 
· If UE reports X=500us or UE does not report X, the minimum separation time is 500us.
· If UE reports X=0us, the minimum separation time is 0us, as shown in Figure 1.

Figure 1 UL transmissions involved in the two uplink switchings are on three bands.
Therefore, we propose,
Proposal 10: Following revisions for the restriction of minimum separation time in draft CR should be adopted, 
	-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
[-	If 500us is determined by UE capability [MinSwitchSeparation], the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500us max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]



The determination of UL Tx switching
In Rel-16, the determination of UL Tx switching was discussed. For example, 2-port UL transmission on band B and UE receives DCI #1 scheduling 1 port UL transmission on band A at T00 and DCI #2 scheduling 1 port UL transmission on band B at T01 (T01 > T00) before T00-Toffset0, UE performs only one UL Tx switching for both the UL transmissions scheduled by two DCIs if the UL transmission on band A scheduled by DCI #1 and the UL transmission on band B scheduled by DCI #2 are at least partially overlapped in time domain (i.e., concurrent UL transmission on band A and band B), as shown in Figure 1, otherwise two UL Tx switching are performed (i.e., followed by solo UL transmission on band A, followed by solo UL transmission on band B) as shown in Figure 2. It is worth noting that the UE must receive the two DCIs before both T00-Toffset0 and T01-Toffset1 for one UL Tx switching based on current spec, as shown in Figure 1. In other words, both DCIs must arrive earlier than the earliest cut-off time between T00-Toffset0 and T01-Toffset1. The current timeline determination is sufficient.
[image: ]
Figure 1 UL transmission on band A and band B are overlapped in time domain
[image: ]
Figure 2 UL transmission on band A and band B are separate in time domain
Therefore, to avoid repeated discussions and non-backward compatibility in Rel-18, the Rel-16 mechanism regarding on the determination of UL Tx switching can be reused in Rel-18.
Proposal 11: Rel-16 mechanism of Tx switching can be directly reused in UL Tx switching among 3 or 4 bands. 
· For dual UL, for two UL transmissions overlapping in time with starting symbols at T00 and T01, respectively,
· the DCIs or RRC parameters scheduling the two UL transmissions are expected to be received before T00-Toffset0 and T01-Toffset1, where Toffset0 and Toffset1 are the UE processing procedure time defined for the uplink transmissions, respectively.
· Only single UL Tx switching can be triggered by the two UL transmissions.

Remaining issues for NCR
[bookmark: _Hlk131670136]Aperiodic beam indication 
In RAN1#112bis-e, the following agreement was made for the aperiodic beam indication:
	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.


The remaining issues are the maximum value of  and the actual number of fields for time resources in DCI.  
Given that the maximum DCI size is 128, there is no need to allow a maximum value of   as 32. The reasoning is as follows: assuming  and the DCI size is 128, the bit widths  of beam index field and  of time resource indication field should satisfy . Then,  and it implies a maximum number of 8 time resources configured in RRC. Thus, a same time resource will be indicated in a DCI by at least 4 times, which is useless. On the other hand, assuming  and the DCI size is 128, then . And there can be {16, 32, 64, 112} time resources configured in RRC. 
[bookmark: _Ref126268739]Proposal 12: The maximum value of  is 16 for aperiodic beam indication by DCI, i.e., . 
Moreover, if the actual required indicated time resources are less than the RRC configured value , there can be multiple ways to allow a smaller actual number: 
· Option 1: gNB indicates a number of invalid beam indices, i.e., the beam index field value is larger than , where  is the number of access link beams.
· Option 2: gNB indicates a number of invalid time resource indices, i.e., the time resource indication field value is larger than T-1, where T is the number of time resources in the configured list. 
· Option 3: gNB configures a number of beam index fields and time resource indication fields with same values. 
· Option 4: the actual number of fields is indicated in DCI by a dedicated field.
For the four options, option 1~3 can be realized by implementation, and option 4 leads to extra DCI payload and also requires more standard efforts which does not seem to be necessary.
Observation 2: Indicating the actual number of fields in DCI by a dedicated field leads to extra DCI payload and standards efforts.
Proposal 13: It is left to implementation to support an actual number of fields for time resource indication smaller than the configured maximum number, e.g., gNB indicates a number of invalid beam indices, a number of invalid time resource indices, or a number of duplicated beam index fields and time resource index fields. 
Timing for backhaul link and access link
In the SI phase, the following agreements was made for the timing of backhaul link and access link:
	Agreement
For the timing of NCR, the following assumption is considered as baseline:
· The DL receiving timing of the NCR-Fwd is aligned with the DL receiving timing of the NCR-MT.
· The UL transmitting timing of the NCR-Fwd is aligned with the UL transmitting timing of the NCR-MT.
· FFS: the impact of internal delay on the following timing relationships:
· The DL receiving timing and DL transmitting timing of the NCR-Fwd
· The UL transmitting timing and UL receiving timing of the NCR-Fwd
Agreement
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be unnecessary.
· FFS: the impact of internal delay
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. 
Agreement
Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay



In IAB, the timing for both the backhaul link and access link are specified in 38.213. For NCR, although it is agreed that no new signaling is introduced for the timing alignment, the agreement should be captured in the specification of 38.213, otherwise the spec is incomplete. 
Proposal 14:  The timing for NCR backhaul link and access link should be specified in TS 38.213. 
Moreover, there are two different UL Tx timings for NR, and the backhaul link transmission timing should be determined based on the two timings. In NR, a timing advance  is applied for UL transmissions,  is 0 for PRACH and it is the current TA for other UL transmissions. Similarly, it should be clarified which of NCR-MT transmission timings should be applied at given time for the backhaul link. Given that the PRACH occasion for NCR-MT and the UEs are the same, one straightforward way is to apply NCR-MT PRACH timing for NCR-Fwd backhaul link in NCR-MT PRACH occasions. For other time instances, the “normal” UL Tx timing of NCR-MT for channels/signals other than PRACH is applied.
Proposal 15:  If the transmission is over PRACH occasions, the backhaul link assumes , otherwise  is the same as the NCR-MT timing advance. 
Proposal 16: Adopt the TP on NCR timing for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd transmits or receives only after the NCR-MT receives on the control link an indication for one or more beams [20, TS 38.106] for the NCR-Fwd to use for transmissions or receptions over corresponding one or more time resources on the access link. 
The transmission timing on the backhaul link overlapping with a PRACH occasion of NCR-MT is the same as the transmission timing of NCR-MT PRACH on the control link. Otherwise, the transmission timing on the backhaul link is the same as UL transmission timing of NCR-MT other than PRACH on the control link. The reception timing on the backhaul link and on the control link is same. A time for transmissions on the access link incurs an NCR-specific delay relative to a time for receptions on the backhaul link. The NCR-Fwd advances by the NCR-specific delay a time for receptions on the access link relative to a time for transmissions on the backhaul link.
< Unchanged parts are omitted>



[bookmark: _Ref127368003]Priority rules for conflicted indications
In RAN1#112, the following agreement was made for the priority:
	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.


One remaining issue is how to handle the time domain resources when there is a conflict. There are three possible alternatives as discussed in RAN1#112bis-e: 
· Alt.1: NCR-Fwd follows the prioritized indication over conflicted symbols. The lower priority indication is invalid in the conflicted symbol and valid in the remaining indicated time resources.
· Alt.2: NCR-Fwd follows the prioritized indication over conflicted slots. The lower priority indication is invalid in the conflicted slots but valid in the remaining indicated time resources. 
· Alt.3: NCR-Fwd follows the prioritized indication over conflicted forwarding resources.
An example for multiple conflicted indications is shown in Figure 1. As shown in (a), there are two indications with different priority: periodic indication with priority flag > aperiodic indication, and they are overlapped in OFDM symbol {#2, #3, #4, #5} of slot 1. For alternative 1, the experienced channels of forwarded signals in {#0, #1, #6~#13} and in {#2~#5} of slot 1 are different due to NCR beam switching, thus the forwarding cannot support the UEs, as shown in Figure 1 (b). Even worse, the forwarding may lead to inter-UE interference (e.g., MU-MIMO) due to different observed channels over the symbols. As a result, alternative 1 is not preferred. 
For alternative 2, the beam indication with low priority is invalid based on slot. In a slot with conflict, only the beam and the associated time resource of the high-priority indication is valid. As a result, the UE reception in slot 1 is possible since the experienced channel in the whole time slot is consecutive, as shown in Figure 1 (c). However, alternative 3 may pose extra constraint on the aperiodic indication of gNB since a time gap should be reserved for NCR-MT decoding the indications and determining the conflicts, and the invalidation of un-overlapped slot is less efficient in alternative 3. On the other hand, for alternative 2, the reference time slot or slot offset can guarantee that there is enough time for NCR-MT to valid or invalid a time slot of aperiodic indication, while only the time resource over the conflicted slots are invalid for a low-priority indication, and thus it is more efficient in both performance and signaling overhead. 
In summary, alternative 1 may lead to interference and alternative 3 is less efficient, while alternative 2 achieves good signaling efficiency and performance. 
[bookmark: _Ref131087196]Observation 3: For conflicted forwarding resources of different indications, the forwarding of non-overlapped symbols for a lower priority indication in a time slot with overlapping may lead to interference. 
[bookmark: _Ref131087207][bookmark: _Ref114518807]Observation 4: For conflicted forwarding resources of different indications, the forwarding of non-overlapped time slot(s) for a lower priority indication in a time slot without overlapping is still useful. 
[bookmark: _Ref131087384]Proposal 17: For conflicted forwarding resources of different indications, the indicated time in a slot by a lower priority indication is valid if there is no overlapping in the slot, otherwise it is invalid. 
Proposal 18: Adopt the TP on NCR for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted >
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 symbolstime slots, and
the NCR applies the first beam index and the associated time resource for transmissions or receptions on the access link in the set of symbols time slots. 
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 symbolstime slots,
the NCR applies, for transmissions or receptions on the access link in the set of symbolstime slots, 
-	the first beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
< Unchanged parts are omitted >
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(a) conflicted indications
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(b) If only the overlapped symbols are invalid, the UE signal will experience different channel over different OFDM symbols over slot 1
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(c) If the time resource in overlapped slots are invalid, UE received signal will experience the same channel over slot 1


[bookmark: _Ref114515860]Figure 1 Indication conflicts and impacts of different alternatives 

Multiplexing between C-link and backhaul link
The UL of C-link and backhaul link may be indicated simultaneously for an NCR. If an NCR only supports TDM, one signal should be discarded. However, discarding the NCR-Fwd UL forwarding of cell-specific signals should be avoided. For the C-link, the PRACH transmission should be kept since it is used for UL synchronization, and the other UL transmissions of C-link can be of lowest priority.
[bookmark: _Ref114518732]Observation 5: For an NCR supports UL of C-link and backhaul link in TDM, discarding the forwarding of the cell-specific signals may lead to coverage hole if simultaneous UL transmissions are indicated. 
[bookmark: _Ref114518810]Proposal 19: For an NCR indicated with simultaneous UL of C-link and backhaul link, the priority rule should be: PRACH of C-link > UL of backhaul link indicated by periodic indication > UL of backhaul link indicated by semi-persistent / aperiodic indications > other UL transmissions of C-link. 
If an NCR is capable of transmitting in C-link and backhaul link simultaneously, the total of C-link power  and backhaul link power  may be larger than the configured maximum power  in a slot , i.e., . In this case, one of the transmission powers should be reduced. Similar to NR, the reduction in power can be based on the signal priorities of C-link and backhaul link. Specifically, if the C-link transmission is with higher priority, the actual backhaul link power is set as , otherwise the actual C-link transmission power is set as .  
[bookmark: _Ref127375715]Observation 6: For an NCR supports simultaneous UL of C-link and backhaul link, the total of C-link power  and backhaul link power  may be larger than the configured maximum power  in a slot , i.e., , and power reduction is required. 
[bookmark: _Ref127375733]Proposal 20:  For an NCR supports simultaneous UL of C-link and backhaul link, if the total of C-link power  and backhaul link power  is larger than the configured maximum power  in a slot , the transmission power is reduced as: 
· if the C-link transmission is with higher priority, the actual backhaul link power is set as , 
· otherwise the actual C-link transmission power is set as .
Proposal 21: Adopt the TP on NCR for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
When the NCR simultaneously transmits via the control link and the backhaul link in slot and  is the linear value of the configured maximum total transmission power, if PRACH is transmitted via the control link,
-	the transmission power of backhaul link is .
-	else the transmission power of C-link is .
< Unchanged parts are omitted >




[bookmark: _Ref129681832]Conclusion
According to the above discussions, we have the following observations and proposals:
Observation 1: The RAN1 specification for Rel-18 UL Tx switching should be band agnostic and have no restriction of band type.
Observation 2: Indicating the actual number of fields in DCI by a dedicated field leads to extra DCI payload and standards efforts.
Observation 3: For conflicted forwarding resources of different indications, the forwarding of non-overlapped symbols for a lower priority indication in a time slot with overlapping may lead to interference. 
Observation 4: For conflicted forwarding resources of different indications, the forwarding of non-overlapped time slot(s) for a lower priority indication in a time slot without overlapping is still useful. 
Observation 5: For an NCR supports UL of C-link and backhaul link in TDM, discarding the forwarding of the cell-specific signals may lead to coverage hole if simultaneous UL transmissions are indicated. 
Observation 6: For an NCR supports simultaneous UL of C-link and backhaul link, the total of C-link power  and backhaul link power  may be larger than the configured maximum power  in a slot , i.e., , and power reduction is required. 

For RRC parameters for multi-carrier enhancements
Proposal 1: The higher layer parameters of MC enhancements should be revised according to the comments in section 2.1.  

For RRC parameters for eDSS
Proposal 2: The “Value range” in Row 4 on RRC parameters for DSS enhancements can be updated as “ENUMERATED {‘PDCCH candidate with at least one non-overlapping symbol’, ‘[PDCCH candidate with or without non-overlapping symbol]’}”.

For draft CRs and remaining issues for multi-carrier enhancements
Proposal 3: Approach 1 is slightly preferred for determining bit width of Type-2 fields when table(s) defining combinations of co-scheduled cells for the set of cells is configured.
Proposal 4: The bit-width of a SRS request index can be 2 bits or 3 bits based on the higher layer configuration.
Proposal 5: If configured to be included, minimum applicable scheduling offset indicator can belong to Type-1A field.
Proposal 6: Remove the restriction “for paired spectrum only” in section 6.1.2.1 in the CR for 38.214.
Proposal 7: Remove the SCS restriction on two contiguous carriers in one band from S6.1.6.
Proposal 8: For the mechanism of switching period location in Rel-18 UL Tx switching, Alt 5 with the following clarification and revisions should be supported,
· Revised Alt.5: gNB configures priorities to each carrier/band.
· For duaUL, if one band belongs to both switching-from band(s) and switching-to band(s) and the band is the highest priority band among involved bands in the UL Tx switching, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band except the same band and the associated band.
· Otherwise, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band except the associated band.
Proposal 9: Remove the text corresponding to the determination of switching period location from S6.1.6.
· send LS about the updated mechanism of switching period location to RAN4
Proposal 10: Following revisions for the restriction of minimum separation time in draft CR should be adopted, 
	-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
[-	If 500us is determined by UE capability [MinSwitchSeparation], the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500us max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]


Proposal 11: Rel-16 mechanism of Tx switching can be directly reused in UL Tx switching among 3 or 4 bands. 
· For dual UL, for two UL transmissions overlapping in time with starting symbols at T00 and T01, respectively,
· the DCIs or RRC parameters scheduling the two UL transmissions are expected to be received before T00-Toffset0 and T01-Toffset1, where Toffset0 and Toffset1 are the UE processing procedure time defined for the uplink transmissions, respectively.
· Only single UL Tx switching can be triggered by the two UL transmissions.

For remaining issues for NCR
Proposal 12: The maximum value of  is 16 for aperiodic beam indication by DCI, i.e., . 
Proposal 13: It is left to implementation to support an actual number of fields for time resource indication smaller than the configured maximum number, e.g., gNB indicates a number of invalid beam indices, a number of invalid time resource indices, or a number of duplicated beam index fields and time resource index fields. 
Proposal 14:  The timing for NCR backhaul link and access link should be specified in TS 38.213. 
Proposal 15:  If the transmission is over PRACH occasions, the backhaul link assumes , otherwise  is the same as the NCR-MT timing advance. 
Proposal 16: Adopt the TP on NCR timing for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd transmits or receives only after the NCR-MT receives on the control link an indication for one or more beams [20, TS 38.106] for the NCR-Fwd to use for transmissions or receptions over corresponding one or more time resources on the access link. 
The transmission timing on the backhaul link overlapping with a PRACH occasion of NCR-MT is the same as the transmission timing of NCR-MT PRACH on the control link. Otherwise, the transmission timing on the backhaul link is the same as UL transmission timing of NCR-MT other than PRACH on the control link. The reception timing on the backhaul link and on the control link is same. A time for transmissions on the access link incurs an NCR-specific delay relative to a time for receptions on the backhaul link. The NCR-Fwd advances by the NCR-specific delay a time for receptions on the access link relative to a time for transmissions on the backhaul link.
< Unchanged parts are omitted>


Proposal 17: For conflicted forwarding resources of different indications, the indicated time in a slot by a lower priority indication is valid if there is no overlapping in the slot, otherwise it is invalid. 
Proposal 18: Adopt the TP on NCR for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted >
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 symbolstime slots, and
the NCR applies the first beam index and the associated time resource for transmissions or receptions on the access link in the set of symbols time slots. 
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 symbolstime slots,
the NCR applies, for transmissions or receptions on the access link in the set of symbolstime slots, 
-	the first beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
< Unchanged parts are omitted >


Proposal 19: For an NCR indicated with simultaneous UL of C-link and backhaul link, the priority rule should be: PRACH of C-link > UL of backhaul link indicated by periodic indication > UL of backhaul link indicated by semi-persistent / aperiodic indications > other UL transmissions of C-link. 
Proposal 20:  For an NCR supports simultaneous UL of C-link and backhaul link, if the total of C-link power  and backhaul link power  is larger than the configured maximum power  in a slot , the transmission power is reduced as: 
· if the C-link transmission is with higher priority, the actual backhaul link power is set as , 
· otherwise the actual C-link transmission power is set as .
Proposal 21: Adopt the TP on NCR for clause 20 of TS 38.213.
	20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
When the NCR simultaneously transmits via the control link and the backhaul link in slot and  is the linear value of the configured maximum total transmission power, if PRACH is transmitted via the control link,
-	the transmission power of backhaul link is .
-	else the transmission power of C-link is .
< Unchanged parts are omitted >
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