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[bookmark: _Ref129681832]In this contribution, issue on CORESET #0 configuration is discussed in section 2, remaining issues on BWP switching are discussed in section 3 and responding TPs are provided, and remaining issues on CA are discussed in section 4 and responding TPs are provided.
Discussion on CORESET #0 configuration
In the last meeting, it is agreed the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0. In this case, the initial DL BWP may be different with CORESET#0. Therefore, in the last meeting, it is agreed to modify the agreement in RAN1#92bis that the size of DCI format 0_1 or 0_0 is given by CORESET #0. 
Furthermore, in the last meeting, both the discussion in RAN2 and RAN1 are based on the context that CORESET#0 is configured in MIB for PCell and SIB1 can further extend the bandwidth of the initial DL BWP. However, there is a case that a cell is not used for PCell but can be configured as PScell/SCell and SIB1 is not broadcast for such cell. In such case, the PSCell/SCell does not have a cell defining SSB associated and CORESET#0 is not configured. 
Observation 1: A PSCell/SCell may not have a cell defining SSB and thus may not have CORESET#0 configured in PBCH if it is not used for PCell purpose.
For the above case, there are two possible options to solve the problem of DCI size determination as following:
Option 1: DCI 0_0/1_0 size determined by CORESET#0 if configured, otherwise initial DL BWP.
Option 2: Allowing ID#0 to be used by other CORESET configuration (e.g. commonControlResourceSet)
For option 1, the DCI size can be determined based on the bandwidth of the initial DL BWP for PSCell/SCell without CORESET#0 configured, as originally agreed by RAN1 before the last meeting. This solution should be workable, but the problem is that it needs to specify different solutions for determining DCI size in physical layers specifications. 
For option 2, the CORESET#0 is a mandatory configuration for each cell. In the current specification, the initial DL BWP is a mandatory configuration for PSCell and SCells and PDCCH commom configurations can be configured for the initial DL BWP. In the PDCCH common configuration, the network is able to configure another common CORESET (i.e. commonControlResourceSet) for RACH and other purposes. The problem here is that the ControlResourceSetId for commonControlResourceSet cannot be set to 0 as described in the field description. A straightforward solution would be to allow commonControlResourceSet configured for PSCell or SCells to use ID#0, so that the physical layer can determine DCI field size based on the bandwidth of commonControlResourceSet. In this way, physical layer specifications do not need to be affected.
Compared to option 1, option 2 (i.e. removing CORESET ID restriction for commonControlResourceSet in TS38.331) has less specification impact. Furthermore, it is possible to configure a CORESET#0 size which is smaller than the initial BWP. In this case, the size of DCI 0_0 and 1_0 in CSS can be reduced. 
Besides, the LS to RAN2 in last meeting assumes that there is always CORESET with ID 0, i.e. CORESET#0 is a mandatory configuration for each cell according to the LS in RAN1. Therefore, option 2 is preferred and should be captured in RAN2 specifications.
Proposal 1: For PSCell/SCell without CORESET#0 configured in PBCH, the network configures commonControlResourceSet with ControlResourceSetId set to 0.
Remaining issues and corrections on BWP switching
Clarification on uplink power control during UL BWP switching
In this section, UE behavior is clarified on determining a downlink path-loss estimate and an accumulated PUSCH power control adjustment state during UL BWP switching.
Note that the RSRP used in a downlink path-loss estimate is based on configured reference signal index  defined in a reference serving cell. As a result, it can rely on smart gNB configuration of SS/PBCH block and/or CSI-RS within a measurement gap in a reference serving cell. Then the UE can measure the configured SS/PBCH block and/or CSI-RS and do the higher layer filtering. The filtered RSRP of these configured SS/PBCH block and/or CSI-RS can be used in a downlink path-loss estimate during UL BWP switching.
[bookmark: OLE_LINK28]The determination of an accumulated PUSCH power control adjustment state in slot i is based on the accumulation in slot i ‒1. In current spec, a UE resets accumulation when at least one value of open-loop parameters is changed. Thus, if different open-loop parameter(s) is/are configured for different UL BWPs, then the UE shall reset accumulation during UL BWP switching. 
[bookmark: OLE_LINK46]However, for UL BWPs configured with the same open-loop parameter(s), it may not be appropriate to assume these UL BWPs are always close/similar enough. Hence, using the accumulation in the old BWP to determine the accumulation in the new BWP during UL BWP switching may cause some problems. To solve this problem, the UE shall reset the accumulation if UL BWP is switched. 
The UE adopts similar UE behaviors on power control for PUCCH and SRS. Details can be found in the corresponding TP in Appendix A.
Proposal 2: UE shall reset the accumulation of UL power control if UL BWP is switched.
Clarification on PRACH power control for initial DL BWP
In the current specification,  is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell . However, if the active DL BWP is the initial DL BWP and for SS/PBCH block and control resource set multiplexing pattern 2 or 3, as described in Subclause 13, the UE is expected to calculate the pathloss based on the associated SS/PBCH block with the PRACH transmission. In this case, the SS/PBCH block is not on the active DL BWP. Therefore, the pathloss of PRACH power control should be further specified for the initial DL BWP and SS/PBCH block and control resource set multiplexing pattern 2 or 3. For SS/PBCH block and CORESET multiplexing pattern 2 or 3, when the active BWP is initial BWP, the path loss for PRACH power control is based on SS/PBCH associated with PRACH transmission. The corresponding TP is in Appendix B.
Proposal 3: For SS/PBCH block and CORESET multiplexing pattern 2 or 3, when the active BWP is initial BWP, the path loss for PRACH power control is based on SS/PBCH associated with PRACH transmission.
Clarification on BWP ID 
According to current TS 38.331 and TS 38.212, there are two solutions of the BWP indication in DCI depending on the number of UL/DL BWPs configured by higher layers, excluding the initial UL/DL BWP. For up to 3 configured BWPs (in addition to the initial BWP), the code point of the bandwidth part indicator in DCI is equivalent to the BWP ID. If 4 dedicated BWPs are configured, the code point of the bandwidth part indicator in DCI is defined in Table 7.3.1.1.2-1 in TS 38.212. In addition, it is not possible to switch to the initial BWP by DCI in this case.
The problem here is that the bandwidth part indicator in DCI is equivalent to BWP-Id if . By considering downlink BWP configuration as an example, if the original DL BWP configuration includes 4 BWPs with bwp-Id=1, 2, 3 and 4, when the network deletes a BWP with bwp-Id=1, the normal procedure should be that the network sends a reconfiguration message with downlinkBWP-ToReleaseList and bwp-Id=1 should be indicated in the list. In this case, after the reconfiguration, the UE will be configured with 3 BWPs, but the largest bwp-Id is 4. However, according to TS 38.212, the bandwidth part indicator if  should be equal to bwp-Id, which means that bwp-Id=4 cannot be indicated.
We propose to clarify in TS 38.212 that if , then the bandwidth part indicator in DCI is equivalent to the sequential index of the configured BWP in the increasing order of bwp-Id, like the case for nBWP,RRC=4. It means that, after the reconfiguration to release a BWP with bwp-Id=1, for the remaining BWPs with bwp-Id=2/3/4, the BWP indicator ‘01’ in DCI is to indicate the BWP with bwp-Id=2 but not bwp-Id=1, and so on. This leads to the following proposal and corresponding TP is in Appendix C.
Proposal 4: Clarify that if the number of dedicated BWPs , then the bandwidth part indicator in DCI is equivalent to the sequential index of the configured BWP in the increasing order of BWP-Id.
[bookmark: OLE_LINK52][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Remaining issues on CA 
The following agreements were achieved w.r.t CA in RAN1#94: 
Agreements: RAN1#93 agreements are updated as follows (to cover Case 5):
· For self-scheduling with same numerology or for cross-carrier scheduling with the same numerology for all the DL serving cells, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· The total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs, subject to the non-CA limit on each CC.
· For SCell, NW ensures no overbooking based on non-CA case occurs. For cross-carrier scheduling, BDs/CCEs overlapped across DL serving cells are independently counted (i.e., counted per serving cell).
In this section, remaining issues on CA are discussed.
The limit of BDs/CCEs for CA case
In RAN1#93 and RAN1#94, a couple of agreements have been achieved for the limit of BDs/CCEs for CA.  All the scenarios and the corresponding agreements already reached are summarized in Table 1.
[bookmark: _Ref520507475][bookmark: _Ref521679536]Table 1 Summary of the scenarios and agreements for the limit of BDs/CCEs for CA
	Relationship between 4, y[1] and T[2]
	Self-scheduling
	Cross-carrier scheduling

	
	Same numerology
	Mixed numerologies
	Same numerology
	Mixed numerologies

	T=<4 or 4<T=<y
	Case 1
The limit per CC per slot equal to the limit for non-CA case

	Case 4 
The limit of the scheduling CC per slot is (number of scheduled CCs)*limit for non-CA case
	Case 6

To be discussed in R16

	T>4 and T>y
	Case 2 

The total limit   across CCs is based on BD capability and can be split across CCs.
	Case 3
The total limit across CCs per μ is based on BD capability.
The limit per μ is y*M(μ) and proportion of the number of CCs with μ to the total number of CCs.
	Case 5
The total limit   across CCs is based on BD capability and can be split across CCs. (same as Case 2)
	Case 7

To be discussed in R16

	Note: 
[1] T: The number of DL-CCs aggregated (1, .., 16)
[2] y: BD capability (4, …, 16)


As shown in Table 1, the agreements of the limit of BDs/CCEs for all the CA scenarios except cross-carrier scheduling with mixed numerologies have been achieved. The cases for cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers (Case 6 and Case 7 in the table) will be discussed in R16.
For self-scheduling cases, it is clear that the “same numerology” in the table means all the CCs have the same numerology. The “Mixed numerologies” for self-scheduling cases in the table means at least two CCs have different numerologies within the configured CCs. But for cross-carrier scheduling cases, the “same numerology” in the table means cross-carrier scheduling with the same numerology between scheduling cell and scheduled cells. And it is not necessary to configure all the cells to be scheduled by one scheduling cell. Therefore, the numerology of different scheduling cells could be different if multiple scheduling cells are configured, as shown in Figure 1(a). Furthermore, for a UE, it is also possible that some cells are involved in cross-carrier scheduling and other cell(s) are self-scheduled, as shown in Figure 1(b).
	
	

	(a)
	(b)


[bookmark: _Ref525915727]Figure 1 cross-carrier scheduling cases
· Issue 1: Clarify and capture the agreement for Case 4 in the specification
The following agreement was achieved for Case 4 in RAN1#93:
Agreement in RAN1#93:
For cross-carrier scheduling where the scheduling CC and all the CCs schedulable by the scheduling CC have the same numerology and the number of DL-CCs is up to 4 or with up to T DL-CCs where the UE reports BD capability of y >= T, the limit of BDs/CCEs of the scheduling CC per slot is (the number of CCs schedulable by the scheduling CC) x (the limit of BDs/CCEs for non-CA case)
· Note: this is inline with the previous agreements at RAN1#92bis meeting

It is our understanding that the limit is defined per scheduling CC. And the “the number of CCs schedulable by the scheduling CC” may not be the number of all configured CCs. But in current spec, shown in the following paragraph, only the case of all the configured cells are scheduled by the scheduling cell(s) are included. And only the total number of BDs/CCEs across scheduling CCs is captured. For the cases about some cell(s) are configured to be self-scheduled and some cell(s) are configured to be cross-carrier scheduled are not considered. The description of the limit of BDs/CCEs of the scheduling CC per slot CCs based on the number of CCs schedulable by the scheduling CC in the above agreement is not reflected in current spec. 
“If a UE is configured with a total of  downlink cells with same subcarrier spacing configuration  or if the UE indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells then, for cross-carrier scheduling over the  downlink cells with same subcarrier spacing configuration , including the scheduling cell, the UE is expected to monitor  PDCCH candidates per slot on the scheduling cell and  non-overlapped CCEs per slot on the scheduling cell.  ”
The agreement for Case 4 would be captured in the specification and the corresponding TP is in Appendix D.
Proposal 5: The limit of BDs/CCEs of the scheduling CC per slot is based on the number of CCs schedulable by the scheduling CC for Case 4.
· Issue 2: Remaining scenarios for Case 5:
Agreements: RAN1#93 agreements are updated as follows (to cover Case 5):
· For self-scheduling with same numerology or for cross-carrier scheduling with the same numerology for all the DL serving cells, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· The total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs, subject to the non-CA limit on each CC.
· For SCell, NW ensures no overbooking based on non-CA case occurs. For cross-carrier scheduling, BDs/CCEs overlapped across DL serving cells are independently counted (i.e., counted per serving cell).
In the above agreement, only the case of the same numerology for all the DL serving cells is considered. The remaining scenarios of cross-carrier scheduling with the same numerology between scheduling cell and scheduled cells but different numerologies between scheduling cells need to be considered further. The achieved agreement of Case 3 could be updated to cover the remaining scenarios for Case 5.
Possible agreements:
· For self-scheduling with different numerologies and cross-carrier scheduling with the same numerology between scheduling cell and scheduled cells but different numerologies between scheduling cells, and the number of DL-CCs is more than 4 and with up to T DL-CCs where the UE reports BD capability of y < T, the limit of BDs/CCEs per CC per slot is
· (Working assumption) The total number of BDs/CCEs across CCs per numerology is based on UE BD capability. It can be split across CCs for the given numerology, subject to the non-CA limit on each CC.
· If a UE is configured with DL-CCs of X0, X1, X2, X3, where Xi denotes the number of DL-CCs with the numerology i, the limit of (BDs or CCEs) for the DL-CCs with the numerology i is given by Floor{Xi / (X0 + X1 + X2 + X3) * (Mi or Ni) * y} per slot of the numerology i
· For SCell, NW ensures no overbooking based on non-CA case occurs

Proposal 6: The agreement for Case 3 could be updated to cover remaining scenarios of cross-carrier scheduling with the same numerology between scheduling cell and scheduled cells but different numerologies between scheduling cells for Case 5.
Timing for SCell activation/deactivation
The following content is copied from TS 38.213, which describes the timing for SCell activation/deactivation. But the value k has not been decided.
“When a UE receives an activation command [11, TS 38.321] for a secondary cell in slot n, the corresponding actions in [11, TS 38.321] shall be applied no later than the minimum requirement defined in [12, TS 38.331] and no earlier than slot n+k, except for the following:
-	the actions related to CSI reporting on a serving cell which is active in slot n+k
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] 
which shall be applied in slot n+k 
-	the actions related to CSI reporting on a serving cell which is not active in slot n+k
which shall be applied in the earliest slot after n+k in which the serving cell is active.
When a UE receives a deactivation command [11, TS 38.321] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot n, the corresponding actions in [11, TS 38.321] shall apply no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on a serving cell which is active which shall be applied in slot n+k.”
In current TS 38.213, the value of k is missing.

Figure 2 Timing for SCell activation
In order to ensure SCell to enter activation and deactivation state in time, proper parameters need to be chosen according to the procedure after UE receiving the activation/deactivation command. The following processing time parameters are considered shown in Figure 2:
· N1: PDSCH processing time after receiving the activation/deactivation command in the PDSCH
· L2: MAC processing time to parse the content of MAC CE. 0.5ms can be assumed to cover this time.
· T: The preparation time for RF and BB to open or close processing on the SCell to be activated or deactivated. Both intra band and inter band should be considered. The value [1] ms could be assumed for this preparation time. This can be further checked by RAN4.
· N2: PUSCH processing time for CSI reporting 
It should be noted that some of the processing time is numerology related. The minimum subcarrier spacing is assumed here. And [image: ]is the time duration of [image: ] symbols corresponding to a PDSCH processing time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1.
Proposal 7: The timing of SCell activation and deactivation,, where μ is determined with respect to the minimum subcarrier spacing among the subcarrier spacings of the SCells to be activated or deactivated.
Dynamic HARQ-ACK codebook design
PDCCH monitoring occasion ordering with the same start time
In current spec for PDSCH scheduling, the location of PDCCH scheduling the PDSCH is flexible based on search space set and CORESET configurations. On the active BWP, multiple CORESETs and search space sets can be configured to a UE.
Observation 2:  Multiple PDSCHs scheduled by multiple DCIs in different PDCCH monitoring occasions with the same start time of the different search space sets are possible. 
In current spec for dynamic HARQ-ACK codebook determination, the value of the counter DAI and total DAI field are used to generate HARQ-ACK bits, where the counter DAI denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) up to the current serving cell and current PDCCH monitoring occasion and the total DAI denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) up to the current PDCCH monitoring occasion and shall be updated from PDCCH monitoring occasion to PDCCH monitoring occasion. This means PDCCH monitoring occasion is an important parameter to determine count DAI and total DAI. The ordering of PDCCH monitoring occasion will impact on the ordering of HARQ-ACK bits in the codebook. 
The following description is about how the PDCCH monitoring occasions are determined and how they are ordered in the current spec: 
 “A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot.”
 “The set of PDCCH monitoring occasions is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells, ordered in ascending order of start time of the search space set associated with a PDCCH monitoring occasion.”
As we know, a PDCCH monitoring occasion is a time duration (i.e. one or a consecutive number of symbols) during which the UE is configured to monitor the PDCCH. Based on the statements above, a PDCCH monitoring occasion is determined by both the search space set configuration and the associated control resource set (CORESET) configuration for a UE.  Assuming CORESET 1 and CORESET2 are configured to a UE with the duration of 1 symbol and 2 symbols respectively. Search space set 1 and Search space set 2 configured to the UE are associated with CORESET 1 and CORESET2 with the same PDCCH monitoring periodicity, PDCCH monitoring offset and PDCCH monitoring pattern within a slot indicating the first symbol in the slot is the start of the CORESETs. Therefore, as shown in Figure 3, two PDCCH monitoring occasions are derived with the same start time of the search space set. How to order these two PDCCH monitoring occasions are not clear in current spec. 

[bookmark: _Ref513560254]Figure 3 Two PDSCHs scheduled by two PDCCHs in monitoring occasion 1 and monitoring occasion 2 respectively
One solution to solve this issue is to add other information to further identify different PDCCH monitoring occasions, e.g. the duration of the PDCCH monitoring occasion. A simple way is to reuse SLIV principle to calculate index of each PDCCH monitoring occasion and then ordered according to the indexes. For example, the index of PDCCH monitoring occasion Pi = 14(L−1) + S, where S denotes the start time and L denotes the duration of the PDCCH monitoring occasion. Taking Figure 3 as an example, P1 = 0, P2 = 14. The ordering of these PDCCH monitoring occasions would be first PDCCH monitoring occasion 1 and then PDCCH monitoring occasion 2. Other information, e.g. search space set index or CORESET index can also be considered.
For the sake of convenience, the following proposal is provided and the corresponding TP is in Appendix E.
Proposal 8: The set of PDCCH monitoring occasions are ordered according to the start time and the index of the search space associated with the PDCCH monitoring occasions.
Multiple PDCCHs in one PDCCH monitoring occasion
In the summary of CA at RAN1#94, multiple DCIs in same PDCCH monitoring occasion scheduling respective multiple PDSCH on same cell is considered as not supported based on conclusion of UE feature discussion in RAN1#92bis [1]. But the relevant conclusions or agreements were not found. Only the following conclusion was found in the discussion of UE features at RAN1#94. Multiple DCIs with C-RNTI or CS-RNTI in the same PDCCH monitoring is not excluded for single carrier and CA cases.
Conclusion
How/if the following component is captured in the spec will be discussed in the CR sessions.
 Processing no more than one DCI with each RNTI in each of Type 0 CSS, Type 0A CSS, Type 1 CSS, Type 2 CSS, Type 3 CSS excluding unicast DCI per slot
As discussed in the previous section, the ordering and the total number of {serving cell, PDCCH monitoring occasion}-pair(s) are used to determine the counter DAI and total DAI. This can work if only one PDCCH in a PDCCH monitoring occasion. But there are some cases that multiple PDCCHs exist in one PDCCH monitoring occasion. Figure 4 gives an example in cross-carrier scheduling case. Another case could be different PDCCHs for in-slot PDSCH scheduling and cross-slot PDSCH scheduling in the same PDCCH monitoring occasion (not shown in the figure). The counter DAI and total DAI are provided in Figure 4 in the brackets. Only 3 HARQ-ACK bits would be generated according to 3 PDCCH monitoring occasions assuming one codeword for each PDSCH. But it can be clearly seen in Figure 4 that there are 6 PDSCHs scheduled requiring 6 HARQ-ACK bits to be reported.

[bookmark: _Ref513071557]Figure 4 Issues about multiple DCIs in one PDCCH monitoring occasion
One solution to solve this issue is to further distinguish different PDCCHs according to the first CCE index of each PDCCH in one PDCCH monitoring occasion. An example of such solution is shown in Figure 5. The (counter DAI, total DAI) and HARQ-ACK bit ordering with the circled number are given.

[bookmark: _Ref513072828]Figure 5 HARQ-ACK bits ordering according to the start CCE index within one PDCCH monitoring occasion
Proposal 9: The first CCE index of each PDCCH is used to further identify and order different PDCCHs in one PDCCH monitoring occasion.
Conclusion
According to the above discussions, we have the following observations and proposals:
For Discussion on CORESET #0 configuration:
Observation 1: A PSCell/SCell may not have a cell defining SSB and thus may not have CORESET#0 configured in PBCH if it is not used for PCell purpose.
Proposal 1: For PSCell/SCell without CORESET#0 configured in PBCH, the network configures commonControlResourceSet with ControlResourceSetId set to 0.

For Correction on BWP switching:
Proposal 2: UE shall reset the accumulation of UL power control if UL BWP is switched.
Proposal 3: For SS/PBCH block and CORESET multiplexing pattern 2 or 3, when the active BWP is initial BWP, the path loss for PRACH power control is based on SS/PBCH associated with PRACH transmission.
Proposal 4: Clarify that if the number of dedicated BWPs , then the bandwidth part indicator in DCI is equivalent to the sequential index of the configured BWP in the increasing order of BWP-Id.

For remaining issues and correction on CA:
Observation 2:  Multiple PDSCHs scheduled by multiple DCIs in different PDCCH monitoring occasions with the same start time of the different search space sets are possible. 

Proposal 5: The limit of BDs/CCEs of the scheduling CC per slot is based on the number of CCs schedulable by the scheduling CC for Case 4.
Proposal 6: The agreement for Case 3 could be updated to cover remaining scenarios of cross-carrier scheduling with the same numerology between scheduling cell and scheduled cells but different numerologies between scheduling cells for Case 5.
Proposal 7: The timing of SCell activation and deactivation,, where μ is determined with respect to the minimum subcarrier spacing among the subcarrier spacings of the SCells to be activated or deactivated.
Proposal 8: The set of PDCCH monitoring occasions are ordered according to the start time and the index of the search space associated with the PDCCH monitoring occasions.
Proposal 9: The first CCE index of each PDCCH is used to further identify and order different PDCCHs in one PDCCH monitoring occasion.
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Appendix A: Uplink power control during UL BWP switching (TS 38.213 v.f30)
[bookmark: _Toc517265033]7.1	Physical uplink shared channel
7.1.1 UE behaviour
< Unchanged parts are omitted >
-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 
< Unchanged parts are omitted >
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to  
-	If a configuration for a corresponding  value is provided by higher layers
-	If a configuration for a corresponding  value is provided by higher layers
-	If active UL BWP is switched
-	If  and the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, and the UE is provided higher layer parameter SRI-PUSCH-PowerControl, the UE determines the value of  from the value of  based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to  and with the sri-PUSCH-ClosedLoopIndex value corresponding to  
-	If  and the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field or the UE is not provided higher layer parameter SRI-PUSCH-PowerControl, 
-	If ,  is provided by the value of higher layer parameter powerControlLoopToUse
< Unchanged parts are omitted >
[bookmark: _Toc517265035]7.2	Physical uplink control channel
[bookmark: _Toc517265036]7.2.1	UE behaviour
< Unchanged parts are omitted >
-	For the PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion 
< Unchanged parts are omitted >
-	 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , where 
< Unchanged parts are omitted >
-	If a configuration of a  value for a corresponding PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers, 
-	
-	If active UL BWP is switched, .
< Unchanged parts are omitted >
[bookmark: _Toc517265037]7.3	Sounding reference signals
[bookmark: _Toc517265038][bookmark: _Ref500079796]7.3.1	UE behaviour
< Unchanged parts are omitted >
-	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 
-	, where  is the current PUSCH power control adjustment state as described in Subclause 7.1.1, if higher layer parameter srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or
-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if higher layer parameter srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if higher layer parameter tpc-Accumulation is provided, where 
< Unchanged parts are omitted >
-	If a configuration for a  value or for a  value for a corresponding SRS power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers
-	[image: ] 
-	If active UL BWP is switched, [image: ].
< Unchanged parts are omitted >

Appendix B: PRACH power control for initial DL BWP (TS 38.213 v.f30)
[bookmark: _Toc517265039][bookmark: _Ref491459187]7.4	Physical random access channel
A UE determines a transmission power for a physical random access channel (PRACH), , on active UL BWP  of carrier  of serving cell  based on DL RS for serving cell  in transmission occasion  as 
	 [dBm],
where  is the configured UE transmission power defined in [8-1, TS 38.101-1] and [8-2, TS38.101-2] for carrier  of serving cell  within transmission occasion ,  is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of serving cell , and  is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell  and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and control resource set multiplexing pattern 2 or 3, as described in Subclause 13,  is a pathloss for the active UL BWP  of carrier based on the associated SS/PBCH block with the PRACH transmission.
< Unchanged parts are omitted >

Appendix C: BWP ID in DCI (TS 38.212 v.f30)
[bookmark: _Toc524727095]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
< Unchanged parts are omitted >
-     Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as  bits, where 
-     if , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1a and Table 7.3.1.1.2-1bequivalent to the higher layer parameter BWP-Id;
-    otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.
< Unchanged parts are omitted >
Table 7.3.1.1.2-1a: Bandwidth part indicator for 
	Value of BWP indicator field
	Bandwidth part

	1 bits
	

	0
	The initial UL bandwidth part

	1
	First bandwidth part configured by higher layers in the increasing order of BWP-Id


Table 7.3.1.1.2-1b: Bandwidth part indicator for 
	Value of BWP indicator field
	Bandwidth part

	2 bits
	

	00
	The initial UL bandwidth part

	01
	First bandwidth part configured by higher layers in the increasing order of BWP-Id

	10
	Second bandwidth part configured by higher layers in the increasing order of BWP-Id

	11
	Third bandwidth part configured by higher layers in the increasing order of BWP-Id



Table 7.3.1.1.2-1: Bandwidth part indicator for
	Value of BWP indicator field
	Bandwidth part

	2 bits
	

	00
	First bandwidth part configured by higher layers in the increasing order of BWP-Id

	01
	Second bandwidth part configured by higher layers in the increasing order of BWP-Id

	10
	Third bandwidth part configured by higher layers in the increasing order of BWP-Id

	11
	Fourth bandwidth part configured by higher layers in the increasing order of BWP-Id



< Unchanged parts are omitted >

[bookmark: _Toc524727098]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
< Unchanged parts are omitted >
-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs  configured by higher layers, excluding the initial DL bandwidth part. The bitwidth for this field is determined as bits, where 
-	 if , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1a and Table 7.3.1.1.2-1bequivalent to the higher layer parameter BWP-Id;
-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.
< Unchanged parts are omitted >

Appendix D: Limit of BDs/CCEs for CA (TS 38.213 v.f30)
[bookmark: _Toc525657958][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]If aUE is configured with a total of  downlink cells with same subcarrier spacing configuration [image: ] or if the UE indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells then, for cross-carrier scheduling over the  downlink cells with same subcarrier spacing configuration [image: ], including the scheduling cell, the UE is expected to monitor PDCCH candidates per slot on the scheduling cell and  non-overlapped CCEs per slot on the scheduling cell, where   is the number of downlink cells configured by scheduled on the scheduling cell. 

Appendix E: PDCCH monitoring occasion ordering (TS 38.213 v.f30)
[bookmark: _Ref500250940][bookmark: _Toc517265059]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
The set of PDCCH monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells, ordered in ascending order of start time and the index of the search space set associated with a PDCCH monitoring occasion, first in increasing order of start time and then in increasing order of index of the search space if the start time is the same. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
< Unchanged parts are omitted >
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