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[bookmark: _Ref129681832]In this contribution, issues on initial BWP are discussed in section 2, remaining issues on BWP switching are discussion in section 3 and responding TPs are provided in Appendix A, clarification on RMSI RB grid in initial BWP is discussed in section 4 and responding TPs are provided in Appendix B, and remaining issues on CA are discussed in section 5.
Discussion on RAN2 LS for initial BWP and BWP configurations
Applicability of related LS
In RAN2 LS R2-1808990, RAN2 agreed that at P/SCell addition and at HO, it shall be possible that the UE immediately uses a BWP as configured by the network and not be limited to initially using the Initial BWP as in MIB. Option 1 and Option 2 are provided in this LS. 
In RAN1 reply LS R1-1807873 in RAN1#93, RAN1 indicates for both Option 1 & Option 2, RAN1 assumes that at least one BWP (only one when a UE supports basic BWP operation only) other than the initial BWP can be configured to a UE by a dedicated RRC signal after RRC connected.  RAN1 also assumes that when the LS talks about “P/SCell addition”, it means “PSCell or SCell addition”.  Based on the above assumptions, it’s RAN1’s understanding that either option can be supported at P/SCell addition and at HO, with some RAN1 spec changes for Option 2.  Which option to be supported is up to RAN2’s decision.
In RAN2 reply LS R2-1810943, RAN2 agreed to support both options below as mandatory in the last RAN2 meeting. 
Option 1:	BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1);
Option 2:	BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0).
RAN2 respectfully asks RAN1 to update their specification to support both Option 1 and Option 2 in the September 2018 version of the specification.
The following figure shows configurations of BWPs configurations for Option 1 and Option 2 for PSCell and SCell addition.
[image: ]
Figure 1 BWPs configurations for Option 1 and Option 2
However, in RAN1 reply LS R1-1807873, RAN1 only assumes Option 2 can be supported at PSCell or SCell addition, not for Pcell and there is no Pcell addition operation. Therefore, Option 2 for PCell in RAN2 reply LS R2-1810943 should be discussed in RAN1, and see spec impacts to RAN1.
Observation 1: It is RAN1’s understanding that the previous scope is restricted to PSCell/SCell addition and HO, not for PCell.
RAN1 related agreements and specifications
Agreements in RAN1#90:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established
· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band
· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda
Agreements in RAN1#91bis:
· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
· PDSCH delievering RMSI are confined within the initial active DL BWP
TS 38.213 vf20:
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. 
Agreements in RP-181483 of UE feature 6-1:
1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell[/PScell] and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell 
Note: This feature should be mandatory without capability signaling for at least BWPs which is the same as the set of specified channel BW. RAN4 may discuss other BW requirements. UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
As discussed in the last meeting, both Option 1 and Option 2 can support that UE immediately uses a BWP as configured by the network and not be limited to initially using the MIB indicating initial BWP for PScell and SCell addition and at HO. At the same time, Option 2 may potentially violate previous RAN1 agreements: only one initial active BWP before RRC connection agreed in RAN1#90.
Observation 2: Option 1 was agreed in RAN1/RAN2/RAN plenary and captured in the specification and has no additional RAN1 specification impact.
Observation 3: Option 2 is not supported by the June 2018 version. RAN1 did not discuss solutions and the corresponding specifications and implementation impact for Option 2.
Observation 4: Compared to Option 1, the benefits of Option 2 are not clear.
Option 2 impact on the initial BWP definition
TS 38.213 vf20 Section 12:
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by higher layer parameter initialuplinkBWP. If the UE is configured with a supplementary carrier, the UE can be provided an initial UL BWP on the supplementary carrier by higher layer parameter initialUplinkBWP in supplementaryUplink.
The above initial BWP definition was agreed in in RAN1#91bis, all of the following agreements related to initial BWP is based on this definition. Change the initial BWP definition will largely impact on the supported functionality and introduce un-necessary specification and implementation efforts. 
Option 2 impact on DCI and number of BDs 
For PDCCH DCI format 0-0/1-0 in CSS, the frequency resource allocation field size is determined by the bandwidth of initial BWP, hence DCI payload is determined by the bandwidth of initial BWP.
For Option 2, the bandwidth of initial DL BWP can be reconfigured and different with the bandwidth of the MIB indicating initial DL BWP. Three scheduling alternatives with determination of bit field size of frequency resource allocation and DCI payload size are as follows:
· Baseline: bit field size of frequency resource allocation and payload size of DCI format 1-0 in CSS are always determined by the bandwidth of the MIB indicating initial DL BWP, which was agreed and captured in RAN1 specifications.
· Alt 1 for Option 2: bit field size of frequency resource allocation and payload size of DCI format 1-0 in CSS are determined by the bandwidth of the latest initial BWP configured to the UE. Different UE may have different initial BWP.
· Alt 2 for Option 2: bit field size of frequency resource allocation and payload size of DCI format 1-0 in CSS are determined by scheduling information type. For scheduling SIB-1, it is determined by the bandwidth of the MIB indicating initial DL BWP (A0 in Table 3); and for scheduling other common information, it is determined by the bandwidth of the initial BWP configured to the UE in SIB-1.
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Figure 2 Scheduling alternatives using CSS
For baseline, the maximum scheduling BW using CSS depend on the number of RBs indicated in MIB and SCS of PDCCH in CORESET#0. Based on the TS 38.213 Table 13-1 to Table 13-10, the maximum scheduling BW using CSS is quite large, e.g. 17.28MHz for 15kHz and 30kHz PDCCH and 69.12MHz for 60kHz and 120kHz PDCCH. Therefore, there is no motivation to increase the maximum scheduling BW using CSS. For the purpose of scheduling wide bandwidth at PScell and Scell addition and at HO, USS can be used due to the bit field size of DCI format 1_0 is determined by the bandwidth of active BWP when DCI budget is satisfied. 
For Alt 1 for Option 2, for a common information, gNB needs to send multiple DCIs to multiple UEs for one transmission: As shown in Figure 3, for a UE not configured with a new initial BWP, the UE receives SIB-1 using the MIB indicating initial DL BWP. For another UE configured with a new initial BWP, the UE receives SIB-1 using the new initial BWP. For this example, gNB needs to send two DCIs to these two UEs for one SIB-1 transmission, which will double the PDCCH overhead and increase the PDCCH blocking probability significantly. For example, as shown in Table 1, for CORESET0 with BW of 96 RBs, there are only 32 CCEs when 2 symbols are assigned to CORESET0, i.e. considering typical aggregation level value of 8 and 16 in macro-cells, there are only 4 and 2 PDCCH candidates in CORESET0. 
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Figure 3 Two DCIs scheduling the same SIB-1
[bookmark: _Ref521679604]Table 1 Number of CCEs in CORESET0
	              No. of symbols
                    of CORESET0
BW of
CORESET0 
	1 symbols
	2 symbols
	3 symbols

	24 RBs
	4 CCEs
	8 CCEs
	12 CCEs

	48 RBs
	8 CCEs
	16 CCEs
	24 CCEs

	96 RBs
	16 CCEs
	32 CCEs
	48 CCEs



For Alt 2 for Option 2, it introduces one additional DCI payload size in CSS (A0 in Table 3), which increases the number of blind decoding attempts and violates previous RAN1 agreements. As shown below, it was agreed that DCI format 0_0/1_0 with C-RNTI can be monitored in CSS and at most 3 different DCI sizes are monitored per C-RNTI per slot. However, with Alt 2, 4 different DCI sizes (A0, A1, B, C) are monitored per C-RNTI. 
Agreements in RAN1#92bis:
· To confirm the following working assumption:
·  (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
Working assumption in RAN1#92bis:
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with C-RNTI is monitored in non-DRX occasions after C-RNTI is available.
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with CS-RNTI is monitored in non-DRX occasions after CS-RNTI is available.
For Alt 2 for Option 2, Furthermore, if the maximum number of BDs is not changed, the available number of monitored PDCCH candidates in USS should be decreased. It was agreed that all PDCCH candidates in CSS can be monitored, and some candidates in USS are dropped if the total number of candidates in CSS and USS exceeds the maximum number. Since one additional DCI size will be monitored in CSS, the total number of PDCCH candidates in CSS is increased, leading to less number of available PDCCH candidates in USS. It will significantly decrease the performance of decoding PDCCH in USS, e.g. it will increase the PDCCH collision probability. 
Agreements in RAN1#92bis:
· UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs
Agreements in RAN1#93:
Confirm the following working assumptions with updates:
· At least for Dec. Drop, map all candidates of USS search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped)
Table 2 DCI payload size determined by the MIB indicating initial DL BWP (Baseline)
	DCI format
	USS or CSS
	DCI payload size in the active BWP

	0-0/1-0
	CSS 
	A1

	0-0/1-0
	USS
	A2 or A1

	0-1
	USS
	B

	1-1
	USS
	C

	2-0
	CSS
	D 

	2-1
	CSS
	E 

	2-2
	CSS
	A1

	2-3
	CSS
	A1



[bookmark: _Ref521679578]Table 3 DCI payload size determined by the latest initial BWP configured to the UE (Alt 1): A0 is a new introduced DCI payload size
	DCI format
	USS or CSS
	DCI payload size in the active BWP

	0-0/1-0
	CSS 
	A0 or A1

	0-0/1-0
	USS
	A2 or A0

	0-1
	USS
	B

	1-1
	USS
	C

	2-0
	CSS
	D 

	2-1
	CSS
	E 

	2-2
	CSS
	A1

	2-3
	CSS
	A1



Table 4 DCI payload size determined by the scheduling information type (Alt 2): A0 is a new introduced DCI payload size
	DCI format
	USS or CSS
	DCI payload size in the active BWP

	0-0/1-0
	CSS and receiving SIB-1
	A0 

	0-0/1-0
	CSS and receiving other common info
	A1

	0-0/1-0
	USS
	A2 or A1

	0-1
	USS
	B

	1-1
	USS
	C

	2-0
	CSS
	D 

	2-1
	CSS
	E 

	2-2
	CSS
	A1

	2-3
	CSS
	A1



Observation 5: There is no motivation to increase the BW of initial BWP for scheduling common information.
Observation 6: Alt 1 of bit field of frequency resource allocation and DCI payload size of format 1-0 in CSS determined by the latest initial BWP configured to the UE introduces additional DCI payload size in CSS and gNB needs to send multiple DCIs to multiple UEs for one transmission.
Observation 7: Alt 2 of bits field of frequency resource allocation and DCI payload size of format 1-0 in CSS determined by the scheduling information type introduces additional DCI payload size in CSS and increases the number of blind decoding.
Option 2 impact on rate matching
TS 38.211 vf20 Section 5.4.2.1:
nPRB = nPRB,LBRM is given by Table 5.4.2.1-1, where the value of nPRB,LBRM for DL-SCH is determined according to the initial bandwidth part if there is no other bandwidth part configured to the UE
Table 5.4.2.1-1: Value of nPRB,LBRM
	Maximum number of PRBs across all configured BWPs of a carrier
	nPRB,LBRM

	Less than 33
	32

	33 to 66
	66

	67 to 107
	107

	108 to 135
	135

	136 to 162
	162

	163 to 217
	217

	Larger than 217
	273



The rete matching parameter nPRB,LBRM is determined according to the initial bandwidth part. For receiving SIB1, if some of UEs use one value based on MIB indicating initial BWP and other UEs use another value based on reconfigured new initial BWP, gNB have to transmit SIB1 twice for all UEs correctly decoding SIB1.
Observation 8: SIB1 have to transmit twice to two UE group with different rate matching parameters.
Option 2 impact on DMRS sequence generation for PDSCH
TS 38.211 vf20 Section 7.4.1.1.2 
The reference point for k is 
-	for PDSCH transmission carrying SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH
-	otherwise, subcarrier 0 in common resource block 0 
For SIB1 transmission, DMRS for channel estimation starts from the lowest-numbered common resource block of the MIB indicating initial BWP. It is not possible to schedule SIB-1 below this lowest-numbered common resource block. Therefore, Alt 2 of frequency resource allocation and payload size of DCI format 1-0 in CSS determined by the bandwidth of the latest initial BWP configured to the UE is not allowed by DMRS sequence generation.
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Figure 4 SIB1 DMRS starts from the lowest subcarrier of the initial DL BWP
Observation 9: For DMRS sequence generation for SIB1, RAN1 specifications do NOT support the initial BWP configured to the UE is larger than MIB indicating initial DL BWP.
Option 2 impact on SIB1/SIBx/paging/RAR/Msg4 resource allocation
TS 38.211 vf20 Section 7.3.1.6:


For non-interleaved VRB-to-PRB mapping, virtual resource block n is mapped to physical resource block n, except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block  is mapped to physical resource block  where  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.
TS 38.214 vf20 Section 5.1.2.2.1:
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received.
TS 38.214 vf20 Section 5.1.2.2.2:


In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in CORESET 0 in which case the initial bandwidth part of size  shall be used.
For SIB1 transmission, RBs below the lowest RB of CORESET0 cannot be assigned, as shown in the following figure.
Note that the scheduling for SIBx/paging transmission share the same CORESET0 with that for SIB1 transmission, and the scheduling for RAR/Msg4 transmission also share the same COREST0 if no additional CORESET is configured by SIB1. As a result, RBs below the lowest RB of CORESET0 cannot be assigned for SIBx/paging/RAR/Msg4 transmission.
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Figure 5 SIB/paging/RAR/Msg4 resource allocation starts from the lowest RB of CORESET0
TS 38.214 vf20 Section 5.1.2.3:
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.
For SIB1 transmission, SIB1 PRG grid start from the lowest RB of the initial DL BWP as shown in the following figure. It is not possible to scheduling SIB1 transmission below the lowest RB of the initial DL BWP
[image: ]
Figure 6 SIB1 PRG grid starts from the lowest RB of the initial DL BWP
Observation 10: It is not possible to scheduling SIB/paging/RAR/Msg4 transmission below the lowest RB of the MIB indicating initial DL BWP
Option 2 impact on timer based BWP switching
TS 38.213 vf20 Section 12:
For the primary cell, a UE can be provided by higher layer parameter defaultDownlinkBWP-Id a default DL BWP among the configured DL BWPs. If a UE is not provided a default DL BWP by higher layer parameter defaultDownlinkBWP-Id, the default DL BWP is the initial active DL BWP. 
The purpose of default DL BWP is for UE power saving. Therefore, if a UE is not provided a default DL BWP, the default DL BWP is the MIB indicating initial DL BWP instead of “wide initial DL BWP” configured by other RRC signaling for PScell and Scell addition and HO.
Observation 11: “Wide initial DL BWP” disable the agreed functionality on timer based BWP switching when the default DL BWP is not configured.
Discussion on Pcell/PScell and Scell
The following table summary the search space and the applicability to Pcell/PScell and Scell in TS38.213. If common search space is configured in PScell or Scell, the above specifications impact will be applied to PScell and Scell. Furthermore, Pcell/PScell and Scell are UE-specific. Pcell for one UE could be Scell for another UE from gNB point of view. More potential issues may occur. For example, when a serving cell is configured to a UE as Pcell and to another as Scell, those two UE may have different understanding of initial active BWP, which lead to different understanding of DCI payload size of format 0-0/1-0, then result in different understanding of DCI payload size of format 2-2/2-3, which need to align with format 0-0/1-0. To avoid those issues, gNB have to configure all of the UE with the same Pcell, which have significant impact on gNB’s radio resource management and scheduling.
Table 5 Search space summary
	Search space type
	Usage 
	RNTI
	Pcell
	PScell
	Scell

	Type0-PDCCH CSS
	searchSpaceSIB1
	SI-RNTI
	Y
	?
	N

	Type0A-PDCCH CSS
	searchSpace-OSI
	SI-RNTI
	Y
	?
	N

	Type1-PDCCH CSS
	ra-SearchSpace
	RA-RNTI/TC-RNTI
	Y
	?
	N

	Type2-PDCCH CSS
	pagingSearchSpace
	P-RNTI
	Y
	?
	N

	Type3-PDCCH CSS
	CSS
	INT-RNTI/SFI-RNTI/TPC-PUSCH-RNTI/TPC-PUCCH-RNTI/TPC-SRS-RNTI
	Y
	Y
	Y

	
	
	C-RNTI/CS-RNTI(s)
	Y
	?
	N

	USS
	USS
	C-RNTI/CS-RNTI(s)
	Y
	Y
	Y



Observation 12: Option 2 for Scell also have specification and implementation impacts.
Summary and proposals for initial BWP
Option 1 was agreed in RAN1/RAN2/RAN plenary and captured in the specification and has no additional RAN1 specification impact. Option 2 is not supported by the June 2018 version. RAN1 did not discuss solutions and the corresponding specifications and implementation impact for Option 2. 
Based on the above analysis, Option 2 at least has the following specifications and implementations impact:
· Introducing additional DCI payload size in CSS on Pcell/PScell and increasing UE blind decoding
· SIB1 duplication with different rate matching parameters 
· DMRS sequence generation for SIB1 transmission
· SIB/paging/RAR/Msg4 resource allocation restriction
· Timer based BWP switching to initial BWP if default bandwidth part is not configured
· Specification and implementation impacts may also apply to Scell
Proposal 1: No changes for initial BWP definition in RAN1 for Pcell/PScell.
Proposal 2: No changes for bit field size determination for frequency resource allocation in format 1-0 in CSS, which is based on the bandwidth of the MIB indicating initial DL BWP.
Proposal 3: No changes for DMRS sequence generation for SIB1.
Proposal 4: No changes for non-interleaved VRB-to-PRB mapping in case of CSS scheduling.
Proposal 5: No changes for downlink resource allocation of type0 and type1 in case of CSS scheduling.
Proposal 6: No changes for PRG grid for SIB1.
Proposal 7: No changes for default DL BWP, which is the MIB indicating initial DL BWP if not configured.
Proposal 8: For initial BWP on PCell/PSCell/Scell, RAN1 specifications remain unchanged.
Proposal 9: From RAN1 specification’s point of view, option 2 is not supported in Rel-15.

Remaining issues and corrections on BWP switching
In this section, one open issues left from the last RAN1 meeting for SRI interpretation in DCI format 0_1, correction on timer based BWP switching, and clarification on uplink power control when BWP switching are given.
Open issues for SRI interpretation in DCI format 0_1
SRI interpretation in DCI format 0_1 was discussed in RAN1#93 and agreed to discuss further.
The information field “SRS resource indicator” in the BWP switching DCI shall be interpreted by taking into account the number of SRS resource(s) configured in the indicated BWP. Generally, the following three cases are divided.
· Case 1: More than one SRS resource is configured in the indicated UL BWP
In this case, no further special handling, in addition to MSB truncation and zero-padding, is needed. Specifically, 
· If the size of the information field is smaller than the one required for the UL BWP indicated by the bandwidth part indicator, zeroes are prepended to the information field “SRS resource indicator” until its size is the one required;
· If the size of the information field is larger than the one required for the UL BWP indicated by the bandwidth part indicator, a number of least significant bits of the information field “SRS resource indicator” equal to the one required are used.
· Case 2: Single SRS resource is configured in the indicated UL BWP
In this case, 0-bit “SRS resource indicator” is needed for the UL BWP indicated by the bandwidth part indicator. UE behaviors respectively specified in Sections 6.1.1.1 and 6.1.1.2 in TS 38.214 can be reused. Specifically, 
· For codebook based transmission, the UE can determine the TPMI used to indicate the precoder  to be applied over the antenna ports {0 … v-1} and that corresponds to the single SRS resource;
· For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the single SRS resource.
· Case 3: No SRS resource is configured in the indicated UL BWP
If this case is agreed, also 0-bit “SRS resource indicator” is needed for the UL BWP indicated by the bandwidth part indicator. Different from that in Case 2, the UE behavior can be the same as that when it is scheduled by DCI format 0_0. Specifically, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID with the UL BWP indicated by the bandwidth part indicator. In another word, PUSCH is transmitted using a single port.
Proposal 10: For interpretation of information field “SRS resource indicator” in a BWP switching DCI,
· When single SRS resource is configured in the indicated UL BWP, the UE determines its PUSCH precoder based on the single SRS resource;
· If no SRS resource can be configured in the indicated UL BWP, the UE transmits its PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID with the UL BWP indicated by the bandwidth part indicator.
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 this date, the UE shall also reset the accumulation instead if the UL BWP is changed. In another word, during UL BWP switching  and/or  value shall be considered as changed even for UL BWP switching among UL BWPs configured with the same open-loop parameter(s).
The UE adopts similar UE behaviors on power control for PUCCH and SRS. Details can be found the corresponding TP in Appendix A.


Proposal 11: UE shall consider  and/or  value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same.
Correction on timer based BWP switching
The content “the UE may deactivate the secondary cell when the timer expires” in TS 38.213 section 12 is contradicted with other content, e.g. “the UE procedures on the secondary cell are same as on the primary cell”.  In our understanding, The UE may switch to default BWP on secondary cell when the timer expires.
-------------- TS 38.213 Section 12---------
If a UE is configured for a secondary cell with higher layer parameter defaultDownlinkBWP-Id indicating a default DL BWP among the configured DL BWPs and the UE is configured with higher layer parameter bwp-InactivityTimer indicating a timer value, the UE procedures on the secondary cell are same as on the primary cell using the timer value for the secondary cell and the default DL BWP for the secondary cell. 
If a UE is configured by higher layer parameter bwp-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the primary cell for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the primary cell for unpaired spectrum operation during the interval [11, TS 38.321].
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for a secondary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the secondary cell for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the secondary cell for unpaired spectrum operation during the interval. The UE may deactivate the secondary cell when the timer expires.
-------------------------------------------------------
Proposal 12: Remove the sentence “the UE may deactivate the secondary cell when the timer expires” in TS 38.213 Section 12”.

Clarification on RMSI RB grid


For SS/PBCH type A, it is agreed that the subcarrier spacing of  is 15 KHz. Therefore, after decoding the subcarrier offset in PBCH, UE finds the subcarrier 0 of , and thus it finds the CRB grid of 15 KHz. Now, if subcarrier spacing of RMSI is 30 KHz, UE still has ambiguity on the CRB grid of RMSI [2]. The ambiguity is illustrated in Figure 1, where UE has ambiguity between case 1 and case 2, since both cases satisfy the nested grid. In fact, the number of bits for subcarrier offset in PBCH was agreed to be increased from 4 to 5 bits to resolve this ambiguity. However, it is not fully captured in the current TS 38.211.
[image: ]
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[bookmark: _Ref521421071][bookmark: _Ref520558311]Figure 7 Ambiguity of RMSI RB grid when (SS/PBCH SCS, RMSI SCS) is (15 KHz, 30 KHz).
[bookmark: OLE_LINK52]We thus have the following proposal and corresponding TP in Appendix B.

Proposal 13: The UE shall assume the center of subcarrier 0 of common resource block  coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Remaining issues on CA
The following agreements were achieved w.r.t CA [1]:
Agreements:
· For following, regardless of whether one or more numerologies, the limit of BDs/CCEs per CC per slot is equal to the limit of BDs/CCEs for non-CA case.
· Self-scheduling with up to 4 DL-CCs
· Self-scheduling with up to T DL-CCs where the UE reports BD capability of y >= T
· y is integer from (4, …, 16)
· T is integer from (1, .., 16)
· 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
Agreements:
· For self-scheduling with same numerology, 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.
Agreements:
· For UE BD capability reporting y = integer(4, …, 16), at least for self-scheduling,
· For UE not supporting CA with different numerologies, the reported value equally applies to all numerologies
· (Working assumption) For UE supporting CA with different numerologies, 
· When the UE is configured with CA with the same numerology, the reported value applies
· When the UE is configured with CA with different numerologies, the reported value applies to each set of DL-CCs with the same numerology, i.e.:
· 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 total number 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
· Where Mi and Ni represent the number of BDs and CCEs per slot specified for non-CA case, respectively
· Note: some of the values of Xi may be zero depending on the CA configuration
· For each CC, the non-CA limit still applies
· FFS the impact of BWP, if any
Agreements:
· For self-scheduling with the same numerology or different numerologies, and the number of DL-CCs is <= 4 or with up to T DL-CCs where the UE reports BD capability of y >= T, network ensures the number of BDs/CCEs on any SCell does not exceed the non-CA limit. 
Agreements:
· For self-scheduling with different numerologies, 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
Agreements:
· For cross-carrier scheduling across different numerology
· FFS: how to specify additional constraints related to K0 to address the number of symbols which may need to be buffered 
In this section, remaining issues on CA are discussed.
The limit of BDs/CCEs for CA case
In RAN1#93, 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 5.
[bookmark: _Ref520507475][bookmark: _Ref521679536]Table 6 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[3]
The limit per CC per slot equal to the limit for non-CA case

	Case 4 [6]
The limit of the scheduling CC per slot is (number of scheduled CCs)*limit for non-CA case
	Case 5

	T>4 and T>y
	Case 2 [4]

The total limit   across CCs is based on BD capability and can be split across CCs.
	Case 3[5]
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 6
	Case 7

	Note: 
[1] T: The number of DL-CCs aggregated (1, .., 16)
[2] y: BD capability (4, …, 16)
[3] Agreement#1, Agreement#4
[4] Agreement#2
[5] Agreement#5
[6] Agreement#1


As shown in Table 5, there were conclusions for self-scheduling with same and mixed numerologies (case 1~3). In addition, one agreement for case 4 has been achieved.  Obviously, it is incomplete for cross-carrier scheduling. Thus, the limit of BDs/CCEs for the remaining cases (i.e., case 5~7 in Table 5) should be discussed. 
Regarding on the above remaining issues, we have the following main proposals. More detailed discussions can be found in [4].
Proposal 14: For cross-carrier scheduling with mixed numerologies, 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 is not expected to be larger than X*(44 or 56) per 1ms, where X is the maximum number of CCs supported by the UE.
Proposal 15: For cross-carrier scheduling with the same numerology, 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 total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs. 
Proposal 16: For cross-carrier scheduling with the mixed numerologies, 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 total number of BDs/CCEs across CCs per numerology is based on UE BD capability. 
· 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 and the numerology of the scheduled CC is treated as the min(µscheduling, µscheduled), 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.
Cross-carrier scheduling across different numerologies
In RAN1#93, the issue of extra buffer size was raised for cross-carrier scheduling across different numerologies [8]. Only after successfully decoding PDCCH, UE knows the actual resources of PDSCH transmission. Therefore, UE needs to buffer all the possible PDSCH occasions until finishing the PDCCH processing. As shown in Figure 8(a), given that the processing time is 11 symbols, UE needs to buffer 14 symbols for self-scheduling case, i.e., 3 symbols of PDCCH duration plus 11 symbols of processing time. As a comparison, for 30kHz cell scheduling 60kHz cell case in Figure 8(b), UE needs to buffer 17 symbols, i.e. 6 symbols of PDCCH duration plus 11 symbols of processing time. Note that the above extra buffer size issue happens only if SCS of the scheduling cell is smaller than SCS of the scheduled cell.
[image: ]
[bookmark: _Ref520540358]Figure 8. Extra buffer size issue for cross-carrier scheduling across different numerology
This above issue can be solved by introducing some constraints on possible PDSCH occasions. With the constraints, the needed buffer for possible PDSCH transmissions before finishing the PDCCH processing would not increase comparing to the self-scheduling case. Following two options can be considered:
· Option 1: Restrict K0 > X.
· Option 2: Restrict that the scheduled PDSCH is not earlier than the ending symbol of PDCCH, i.e. K0 and time resource allocation of PDSCH are considered together.
 [image: ]
[bookmark: _Ref520537036]Figure 9. Comparison between Option 1 and Option 2
Option 1 can be illustrated in Figure 9(a). If the constrains K0>0 (e.g. K0=1) is applied, the number of buffered symbols for the cross-carrier scheduling is less than the processing time. For the Option 2, shown in Figure 3(b), K0=0 can still be used to schedule a PDSCH starting from the end of the PDCCH. The less buffer size than self-scheduling is needed in this case. Therefore, both Option 1 and Option2 do not introduce any extra buffer size. However, with Option 2, the loss of the scheduling flexibility and the PDSCH latency is less compared with Option 1 since earlier PDSCH can be scheduled. According to the above comparison, Option 2 is preferred to solve the extra buffer size issue for cross-carrier scheduling when smaller SCS CC scheduling a larger SCS CC. 
Proposal 17: If the SCS of the scheduling CC is smaller than the SCS of the scheduled CC, UE is not expected to receive a scheduled PDSCH earlier than the ending time of PDCCH occasion.
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 10  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:
· 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 18: 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.
DCI size budget for CA 
In RAN1#92bis meeting, it was agreed that for one carrier, at most 4 different DCI sizes are monitored by the UE per slot and at most 3 of different DCI sizes are scrambled by C-RNTI. However, whether the agreement can be used for CA is not clearly stated.
According to the analyses in [5], the following proposals are given:
Proposal 19: For the SCell with self-scheduling, at most 4 different DCI sizes are monitored by the UE per slot and at most 3 different DCI sizes are monitored per C-RNTI per slot. 
Proposal 20: If cross-carrier scheduling is configured, at most 2 DCI sizes per slot for each scheduled SCell are increased to be monitored on the scheduling cell by the UE.
Dynamic HARQ-ACK codebook design
PDCCH monitoring occasion ordering with the same start time
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 5, 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 11 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 11 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 C.
Proposal 21: 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
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 6 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 6 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 6 that there are 6 PDSCHs scheduled requiring 6 HARQ-ACK bits to be reported.


[bookmark: _Ref513071557]Figure 12 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 13. The (counter DAI, total DAI) and HARQ-ACK bit ordering with the circled number are given.


[bookmark: _Ref513072828]Figure 13 HARQ-ACK bits ordering according to the start CCE index within one PDCCH monitoring occasion
Proposal 22: The first CCE index of each PDCCH is used to further identify and order different PDCCHs in one PDCCH monitoring occasion.

[bookmark: _GoBack]Conclusion
For initial BWP/BWP configurations related to RAN2 LS:
Observation 1: It is RAN1’s understanding that the previous scope is restricted to PSCell/SCell addition and HO, not for PCell.
Observation 2: Option 1 was agreed in RAN1/RAN2/RAN plenary and captured in the specification and has no additional RAN1 specification impact.
Observation 3: Option 2 is not supported by the June 2018 version. RAN1 did not discuss solutions and the corresponding specifications and implementation impact for Option 2.
Observation 4: Compared to Option 1, the benefits of Option 2 are not clear.
Observation 5: There is no motivation to increase the BW of initial BWP for scheduling common information.
Observation 6: Alt 1 of bit field of frequency resource allocation and DCI payload size of format 1-0 in CSS determined by the latest initial BWP configured to the UE introduces additional DCI payload size in CSS and gNB needs to send multiple DCIs to multiple UEs for one transmission.
Observation 7: Alt 2 of bits field of frequency resource allocation and DCI payload size of format 1-0 in CSS determined by the scheduling information type introduces additional DCI payload size in CSS and increases the number of blind decoding.
Observation 8: SIB1 have to transmit twice to two UE group with different rate matching parameters.
Observation 9: For DMRS sequence generation for SIB1, RAN1 specifications do NOT support the initial BWP configured to the UE is larger than MIB indicating initial DL BWP.
Observation 10: It is not possible to scheduling SIB/paging/RAR/Msg4 transmission below the lowest RB of the MIB indicating initial DL BWP
Observation 11: “Wide initial DL BWP” disable the agreed functionality on timer based BWP switching when the default DL BWP is not configured.
Observation 12: Option 2 for Scell also have specification and implementation impact.

Proposal 1: No changes for initial BWP definition in RAN1 for Pcell/PScell.
Proposal 2: No changes for bit field size determination for frequency resource allocation in format 1-0 in CSS, which is based on the bandwidth of the MIB indicating initial DL BWP.
Proposal 3: No changes for DMRS sequence generation for SIB1.
Proposal 4: No changes for non-interleaved VRB-to-PRB mapping in case of CSS scheduling.
Proposal 5: No changes for downlink resource allocation of type0 and type1 in case of CSS scheduling.
Proposal 6: No changes for PRG grid for SIB1.
Proposal 7: No changes for default DL BWP, which is the MIB indicating initial DL BWP if not configured.
Proposal 8: For initial BWP on Pcell/PScell, RAN1 specifications remain unchanged.
Proposal 9: From RAN1 specification’s point of view, option 2 is not supported in Rel-15.

For Correction on BWP switching:
Proposal 10: For interpretation of information field “SRS resource indicator” in a BWP switching DCI,
· When single SRS resource is configured in the indicated UL BWP, the UE determines its PUSCH precoder based on the single SRS resource;
· If no SRS resource can be configured in the indicated UL BWP, the UE transmits its PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID with the UL BWP indicated by the bandwidth part indicator.


Proposal 11: UE shall consider  and/or  value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same.
Proposal 12: Remove the sentence “the UE may deactivate the secondary cell when the timer expires” in TS 38.213 Section 12”.

For Clarification on RMSI RB grid: 

Proposal 13: The UE shall assume the center of subcarrier 0 of common resource block  coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.

For remaining issues and correction on CA:
Proposal 14: For cross-carrier scheduling with mixed numerologies, 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 is not expected to be larger than X*(44 or 56) per 1ms, where X is the maximum number of CCs supported by the UE.
Proposal 15: For cross-carrier scheduling with the same numerology, 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 total number of BDs/CCEs across CCs is based on UE BD capability. It can be split across CCs. 
Proposal 16: For cross-carrier scheduling with the mixed numerologies, 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 total number of BDs/CCEs across CCs per numerology is based on UE BD capability. 
· 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 and the numerology of the scheduled CC is treated as the min(µscheduling, µscheduled), 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.
Proposal 17: If the SCS of the scheduling CC is smaller than the SCS of the scheduled CC, UE is not expected to receive a scheduled PDSCH earlier than the ending time of PDCCH occasion.

Proposal 18: 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 19: For the SCell with self-scheduling, at most 4 different DCI sizes are monitored by the UE per slot and at most 3 different DCI sizes are monitored per C-RNTI per slot. 
Proposal 20: If cross-carrier scheduling is configured, at most 2 DCI sizes per slot for each scheduled SCell are increased to be monitored on the scheduling cell by the UE.
Proposal 21: 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 22: 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.f20)

[bookmark: _Toc517265033]7.1	Physical uplink shared channel
7.1.1 UE behavior




-	For the PUSCH power control adjustment state for UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 
< Unchanged parts are omitted >



-	A UE resets accumulation for UL BWP  of carrier  of serving cell 
-	When [image: ] value is provided by higher layers;


-	When  value is provided by higher layers and serving cell  is a secondary cell;
-	When [image: ] value is provided by higher layers;


-	UE shall consider  and/or  value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same;
-	If [image: ], 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 [image: ] from the value of [image: ] based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to [image: ] and with the sri-PUSCH-ClosedLoopIndex value corresponding to [image: ] 
-	If [image: ] 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, [image: ]
-	If [image: ], [image: ] is provided by the value of higher layer parameter powerControlLoopToUse
-	[image: ] is the first value after reset of accumulation.
< 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 UL BWP  of carrier  of primary cell  and PUCCH transmission occasion 
< Unchanged parts are omitted >


-	 is the current PUCCH power control adjustment state and  is the first value after reset

-	If  value is provided by higher layers, 
-	[image: ]
	If the UE is provided higher layer parameter PUCCH-SpatialRelationInfo, the UE determines the value of [image: ] from the value of [image: ] based on a pucch-SpatialRelationInfoId value associated with the p0-PUCCH-Id value corresponding to [image: ] and with the closedLoopIndex value corresponding to [image: ]; otherwise, [image: ];

-	UE shall consider  value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same.
< Unchanged parts are omitted >
[bookmark: _Toc517265037]7.3	Sounding reference signals
[bookmark: _Ref500079796][bookmark: _Toc517265038]7.3.1	UE behaviour




-	For the SRS power control adjustment state for UL BWP  of carrier  of serving cell  and SRS transmission occasion 
< Unchanged parts are omitted >



-	A UE resets accumulation for UL BWP  of carrier  of serving cell 

-	When  value is provided by higher layers;

-	When  value is provided by higher layers.


-	UE shall consider  and/or  value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same;
< Unchanged parts are omitted >

Appendix B: Clarification on RMSI RB grid (TS 38.211 v.f20)

[bookmark: _Toc516767385]7.4.3	SS/PBCH block 
[bookmark: _Toc516767386]7.4.3.1	Time-frequency structure of an SS/PBCH block
< Unchanged parts are omitted >
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.

-	the center of subcarrier 0 of common resource block  coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.
< Unchanged parts are omitted >


Appendix C: PDCCH monitoring occasion ordering (TS 38.213 v.f20)

[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 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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