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Introduction
In this contribution, we discuss the following remaining issues on carrier aggregation and bandwidth parts based on the latest specifications [1-5].
· For carrier aggregation
· Semi-static HARQ-ACK codebook
· Dynamic HARQ-ACK codebook
· For bandwidth parts
· Transmission bandwidth configuration and carrier bandwidth 
Discussion  
Carrier aggregation
Semi-static HARQ-ACK codebook
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For different numerology between a PDSCH and a PUCCH carrying the corresponding HARQ-ACK information, the following agreements were reached in the RAN1-93 meeting [6].
Agreements:
· When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS
· K1=0 corresponds to the slot for the smaller SCS which overlaps with the PDSCH 
· When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with larger SCS
· K1=0 corresponds to the slot for the larger SCS with end boundary aligned to the slot for the corresponding PDSCH

[bookmark: OLE_LINK2]K1 is a parameter of the IE PUCCH-Config in 38.331 [7]. The value of K1 is based on the numerology of PUCCH. The above agreements were captured in 38.213 9.2.3 UE procedure for reporting HARQ-ACK [5], however, for the semi-static HARQ-ACK codebook size determination, the issue caused by different numerology between a PDSCH and a PUCCH carrying the corresponding HARQ-ACK information has not been reflected in the latest version of 38.213 9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel [5]. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS, K1=0 corresponds to the slot for the smaller SCS which overlaps with the PDSCH. An example is given in Figure 1, the SCS of PDSCH is 30kHz and the SCS of PUCCH is 15kHz. For a PUCCH containing HARQ-ACK information in slot n, the corresponding K1 is given in Figure 1 for the corresponding PDSCH slots. 
Observation 1: When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS in a slot, each value of K1 corresponds to multiple PDSCH slots.



Figure 1. HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS
When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with larger SCS, K1=0 corresponds to the slot for the larger SCS with end boundary aligned to the slot for the corresponding PDSCH.  An example is given in Figure 2, the SCS of PDSCH is 15kHz and the SCS of PUCCH is 30kHz. For a PUCCH containing HARQ-ACK information in slot 2n and 2n + 1, the corresponding K1 is given in Figure 2 for PDSCH slots. 


Figure 2. HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with larger SCS
Observation 2: When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with lager SCS in a slot, only a sub-set of K1 have corresponding PDSCH slots.
Proposal 1: Semi-static HARQ-ACK codebook size determination should take into account different numerology between PDSCHs and the PUCCH carrying the corresponding HARQ-ACK information, adopt the proposed TP for TS38.213.
The proposed TP is provided as following:
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel





For a serving cell , an active DL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by higher layer parameter firstActiveDownlinkBWP. The determination is based:

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]a)	on a set of slot timing values  associated with the active UL BWP


a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell , is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0


[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by higher layer parameter dl-DataToUL-ACK for DCI format 1_1 


b)	on a set of row indexes  of a table that is provided either by a first set of row indexes of a table that is provided by PDSCH-TimeDomainResourceAllocationList in PDSCH-ConfigCommon or by Default PDSCH time domain resource allocation A [6, 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by higher layer parameter PDSCH-TimeDomainResourceAllocationList in PDSCH-Config, associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c)	if provided, on higher layer parameter TDD-UL-DL-ConfigurationCommon and higher layer parameter TDD-UL-DL-ConfigDedicated as described in Subclause 11.1; and.





[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]d) on a set of slot timing values  with respect to PDSCH subcarrier spacing, Set  to the cardinality of set ,  set  to the cardinality of set 








a)  If the PDSCH subcarrier spacing is larger than the PUCCH subcarrier spacing, , for the ith element in , , there are  corresponding elements in , namely, , , …, .

b)  If the PDSCH subcarrier spacing is equal to the PUCCH subcarrier spacing, .











c)  If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing, only a subset of , , have corresponding PDSCH slots.  contains elements in satisfying  equals , , where is the ith element in . is the ith element in .


For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. 

[bookmark: OLE_LINK1]Set  - index of occasion for candidate PDSCH reception or SPS PDSCH release

Set 

Set 


Set  to the cardinality of set 




Set k =0 – index of slot timing values , in descending order of the slot timing values, in set  for serving cell [image: ]


while  

Set  to the set of rows 


Set  to the cardinality of  


Set  – index of row in set 






if slot  is same as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell 

;
else 

while 







if the UE is provided higher layer parameter TDD-UL-DL-ConfigurationCommon,  or higher layer parameter TDD-UL-DL-ConfigDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , 

;
end if

; 
end while

If the UE does not indicate a capability to receive more than one unicast PDSCH per slot and , 

 
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 


Set  to the cardinality of 


Set  to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of 

while 

Set  

while 



if  for start OFDM symbol index  for row  


; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row 

;


end if

; 
end while



;


Set  to the smallest last OFDM symbol index among all rows of ;
end while
end if

; 
end if
end while
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
Dynamic HARQ-ACK codebook



In 38.213 9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel [5], SPS PDSCH release is counted in both  and when calculating, therefore, we have the following proposal:

Proposal 2: Delete redundant description on the number of SPS PDSCH release when calculating, adopt the proposed TP for TS38.213.
The proposed TP is provided as following:
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------




If a UE is not provided higher layer parameter PDSCH-CodeBlockGroupTransmission for each of the  serving cells, or for PDSCH receptions scheduled by DCI format 1_0, or for SPS PDSCH receptions, or for SPS PDSCH release, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Subclause 7.2.1, as 
	[image: ]
where 


-	if [image: ], [image: ] is the value of the counter DAI in the last DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell  that the UE detects within the  PDCCH monitoring occasions. 
-	if [image: ] 
-	if the UE does not detect any DCI format 1_1 in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the counter DAI in a last DCI format 1_0 the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format 1_1 in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the total DAI in the at least one DCI format 1_1


-	[image: ] if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell  in any of the  PDCCH monitoring occasions. 





-	 is the total number of DCI format 1_0 and DCI format 1_1 scheduling PDSCH receptions or indicating SPS PDSCH release that the UE detects within the  PDCCH monitoring occasions for serving cell [image: ].  if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for serving cell  in any of the  PDCCH monitoring occasions.
-	[image: ] if the value of higher layer parameter maxNrofCodeWordsScheduledByDCI is 2 for any serving cell [image: ] and higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, [image: ].







-	 is the number of transport blocks the UE receives in a PDSCH scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCH scheduled by DCI format 1_0 and DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, or the number of DCI format 1_0 that the UE detects and indicate SPS PDSCH release in PDCCH monitoring occasion  for serving cell . 



-	 is the number of SPS PDSCH receptions by the UE on serving cell  for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions or SPS PDSCH release scheduled by DCI format 1_0 within the  PDCCH monitoring occasions.
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

Bandwidth parts 
Transmission bandwidth configuration and carrier bandwidth
For the carrier definition, the following descriptions have been captured in the updated TS38.211 [1]:
	The carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE.


In RAN4, the definitions of the maximum transmission bandwidth configuration NRB is given in TS38.101 [2] and TS38.104 [3] for UL and DL respectively, the maximum of transmission bandwidth is 273 RBs.
	[bookmark: _Toc518915312]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1.
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135





However, in TS38.331 [7], the maximum number of physical resource blocks is 275 PRBs. The maximum carrier bandwidth can be configured to be 275 RBs.
SCS-SpecificCarrier ::=				SEQUENCE {
	offsetToCarrier						INTEGER (0..2199),
	subcarrierSpacing					SubcarrierSpacing,
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks),
	...,
	[[
	txDirectCurrentLocation			INTEGER (0..4095) 										OPTIONAL			-- Need S
	]]
}
……
maxNrofPhysicalResourceBlocks			INTEGER ::= 275		-- Maximum number of PRBs
[bookmark: _GoBack]This misalignment can lead to UE not capable of obtaining the carrier location and the carrier frequency. Under this circumstance, UE cannot determine the RF filtering on the carrier, the phase compensation and the up-conversion operation on the uplink transmission. In LTE, the configured transmission bandwidth is limited within the maximum transmission bandwidth defined by RAN4, and which is captured in TS36.211 [4] as follows: 	
	[bookmark: _Toc454817952]Uplink
5.2.1	Resource grid



The transmitted signal in each slot is described by one or several resource grids of  subcarriers and  SC-FDMA symbols. The resource grid is illustrated in Figure 5.2.1-1. The quantity  depends on the uplink transmission bandwidth configured in the cell and shall fulfil





where  and  are the smallest and largest uplink bandwidths, respectively, supported by the current version of this specification. The set of allowed values for  is given by 3GPP TS 36.101 [7].
----------------------------------------------------------------------------------------------------------------------------
Downlink
[bookmark: _Toc454818004]6.2.1	Resource grid



[bookmark: OLE_LINK55][bookmark: OLE_LINK56]The transmitted signal in each slot is described by one or several resource grids of  subcarriers and  OFDM symbols. The resource grid structure is illustrated in Figure 6.2.2-1. The quantity  depends on the downlink transmission bandwidth configured in the cell and shall fulfil




where  and  are the smallest and largest downlink bandwidths, respectively, supported by the current version of this specification. 

The set of allowed values for  is given by 3GPP TS 36.104 [6]. The number of OFDM symbols in a slot depends on the cyclic prefix length and subcarrier spacing configured and is given in Table 6.2.3-1.


To avoid this issue, it is necessary to limit the configured carrier bandwidth within the maximum transmission bandwidth defined in RAN4 as in LTE.
Proposal 3: Limit the configured carrier bandwidth within the maximum transmission bandwidth defined in RAN4, adopt the proposed TP for TS38.211.
The proposed TP is provided as following:
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------
4.4.2	Resource grid







For each numerology and carrier, a resource grid of  subcarriers and  OFDM symbols is defined, starting at common resource block  indicated by higher-layer signalling.  There is one set of resource grids per transmission direction (uplink or downlink) with the subscript set to DL and UL for downlink and uplink, respectively. When there is no risk for confusion, the subscript  may be dropped. There is one resource grid for a given antenna port, subcarrier spacing configuration , and transmission direction (downlink or uplink). 

The quantity  depends on the transmission bandwidth configured in the cell and shall fulfil





, where  and  are the smallest and largest transmission bandwidths, respectively, supported by the current version of this specification. The set of allowed values for downlink  is given by 3GPP TS 38.104 [4] and uplink  is given 3GPP TS 38.101 [5]. The carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
Conclusion
In this contribution, we raise some issues on transmission bandwidth configuration and  , we have the following proposals
Observation 1: When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS in a slot, each value of K1 corresponds to multiple PDSCH slots.
Observation 2: When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with lager SCS in a slot, only a sub-set of K1 have corresponding PDSCH slots.
Proposal 1: Semi-static HARQ-ACK codebook size determination should take into account different numerology between PDSCHs and the PUCCH carrying the corresponding HARQ-ACK information, adopt the proposed TP for TS38.213.

Proposal 2: Delete redundant description on the number of SPS PDSCH release when calculating, adopt the proposed TP for TS38.213.
[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Proposal 3: Limit the configured carrier bandwidth within the maximum transmission bandwidth defined in RAN4, adopt the proposed TP for TS38.211.
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