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1 Introduction
In 3GPP RAN Plenary #78 meeting, the first release of specification 38.211[1] for NR RAN1 has been adopted. But in the specification, some agreements are not captured or captured incorrectly. To complete the specification, this contribution will include the missing capturing, incorrect capturing issue on resource block and resource block grid for wideband operation.
2 Discussion
In current specification, the relationship between resource grid and common resource block is not clear. The starting of resource grid in 4.4.2 is inconsistent with the starting of common resource block in 4.4.4.3 in the current specification. 

In Section 4.4.2, the description of resource grid is 

“For each numerology and carrier, a resource grid of 
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And in Section 4.4.4.3, the description of common resource block is

“The relation between the common resource block number 
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where 
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 is defined relative to subcarrier 0 of the resource grid for subcarrier spacing configuration 
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.”

We propose to revise the description in Section 4.4.2 as

“For each numerology and carrier, a resource grid of 
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In Section 4.4.4.2, the concept of reference resource block is redundant. It seems that the function of reference resource block is to introduce the point A.  However, according to the following agreement, the reference PRB is defined the same as the PRB0 in previous agreements. There is no need to define the reference resource block since we can directly define reference point A in the common PRB section.
	RAN1#91 Agreement: 
· A UE is RRC signaled with the following for common PRB indexing

· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved

· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved

· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved

· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved

· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· Common PRB with index 0 for all SCSs contains point A

· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS

· The offset is indicated in the unit of PRB based on the given SCS

· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211

· Channel BW of the carrier configured to the UE

· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth

· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved

· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI

· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum

· The range of offset values is 0~(275*8-1), which requires 12 bits


We propose to delete section 4.4.4.2 and add the description of point A in section of common PRB. In addition, the description for the reference location is further included here for determination of point A.
In Section 4.4.5, the current specification does not capture the following agreement on bandwidth part: 
	RAN1#89 Agreement: 

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.


If it is not captured by the specification, the BWP might be configured larger than UE bandwidth capability and the data might be lost, which means physical layer will not work. We propose to add a sentence as “The UE is not expected to be configured with a downlink carrier bandwidth part larger than its bandwidth capability.” Same revision is proposed for the uplink.
In addition, the range of the BWP is not correct since the size of the BWP should be less than 
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. And the terminology of “supplementary uplink carrier bandwidth part” is not defined before, actually it should be uplink carrier bandwidth part in the supplementary uplink.

In Section 6.4.1.1.3, the mapping for DMRS is given as:

“The UE shall map the sequence 
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if transform precoding is not enabled, 
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where 
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:

-
the resource elements are within the common resource blocks allocated for PUSCH transmission”

The current specification does not limit the value range of “n” in the formula. If it is not limited in the BWP, the sequence may be mapped outside the BWP. It is not reasonable since the PUSCH transmission is allocated within BWP, which is not allocated within common resource blocks. In addition, the current specification does not capture the following agreement: 
	RAN1#90 Agreement:

· DMRS sequence for CP-OFDM based PDSCH and PUSCH is resource-specific, and is a function of at least the following parameters: scrambling ID and offset.


If it is not revised, the UE will not know how to transmit/receive the DMRS in a BWP. We propose to revise the specification as follows:

“The UE shall map the sequence 
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where 
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:

-
the resource elements are within the resource blocks for PUSCH transmission”

Similar to 6.4.1.1.3, the specification of 7.4.1.1.2 should be revised in a similar way.

In Section 7.4.3.1, the following agreement is not captured correctly. 
	RAN1#91 Agreement: 
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology.  


The range of k0 is from 0 to 23 which is because the SCS of RMSI is 30KHz and the SCS of SSB is 15KHz. However, the common RB block grid of the SCS 30KHz is indicated in the unit of SCS of 15KHz. Then the meaning of k0 will be the offset from the subcarrier#0 of SSB to subcarrier#0 of the indicated RB 
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 and k0 should not be expressed as the subcarrier index in an RB because the range of k0 is from 0 to 23. Moreover, the numerology of k0 should follow the same numerology as RMSI on the condition that SS/PBCH block’s numerology is 120KHz or 240KHz, which is missing in the current specification.

Based on the analysis above, we propose to approve the text proposal below to be included in TS38.211.

3 Text Proposal for TS38.211

--------------------------------------- Start of Text Proposal ----------------------------------------------
------------------------------------- Unchanged parts omitted --------------------------------------------

4.4.2
Resource grid

For each numerology and carrier, a resource grid of 
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. The subscript
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 is DL or UL for downlink and uplink, respectively. When there is no risk for confusion, the subscript 
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 may be dropped. There is one resource grid per antenna port 
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, per subcarrier spacing configuration 
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, and per transmission direction (downlink or uplink). 
4.4.3
Resource elements

Each element in the resource grid for antenna port 
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 and subcarrier spacing configuration 
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 is called a resource element and is uniquely identified by 
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 is the index in the frequency domain and 
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 refers to the symbol position in the time domain relative to some reference point. Resource element 
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. When there is no risk for confusion, or no particular antenna port or subcarrier spacing is specified, the indices 
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 may be dropped, resulting in 
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4.4.4
Resource blocks

4.4.4.1
General

A resource block is defined as 
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 consecutive subcarriers in the frequency domain. 








4.4.4.2
Common resource blocks

Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing configuration 
[image: image46.wmf]m

. Subcarrier 0 of common resource block 0 for subcarrier spacing configuration 
[image: image47.wmf]m

 is denoted as ‘reference point A’. Reference point A is determined by an offset from a reference location. The offset is obtained from the higher layer parameter, 
-
PRB-index-DL-common for a PCell downlink

-
PRB-index-UL-common for a PCell uplink

-
PRB-index-DL-Dedicated for a SCell downlink

-
PRB-index-UL-Dedicated for a SCell uplink

The offset is expressed in terms of common resource blocks of 15 kHz for carrier frequencies smaller than or equal to 6 GHz and is expressed in terms of common resource blocks of 60 kHz for carrier frequencies larger than 6 GHz.
For the reference location,
-
For a PCell downlink, it is determined by the lowest subcarrier of the lowest PRB of the cell-defining SS/PBCH block and the subcarrier offset k0, which is defined in [7.3.4.1, TS 38.211].
-
For a PCell uplink, it is the frequency location of the UL indicated by higher layer parameter ref-loc-arfcn-ul.
-
For a Scell downlink, it is the frequency location indicated by higher layer parameter ref-loc-arfcn-Scell-dl.
-
For a Scell uplink, it is the frequency location indicated by higher layer parameter ref-loc-arfcn-Scell-ul.
-
For a supplementary uplink, it is the frequency location indicated by higher layer parameter ref-loc-arfcn-SUL.
The relation between the common resource block number 
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where 
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 is defined relative to subcarrier 0 of the resource grid for subcarrier spacing configuration 
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4.4.4.3
Physical resource blocks

Physical resource blocks are defined within a carrier bandwidth part and numbered from 0 to 
[image: image54.wmf]1

size

BWP,

-

i

N

 where 
[image: image55.wmf]i

 is the number of the carrier bandwidth part. The relation between physical and common resource blocks in carrier bandwidth part 
[image: image56.wmf]i

 is given by
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 is the common resource block where carrier bandwidth part starts relative to common resource block 0.
4.4.4.4
Virtual resource blocks

Virtual resource blocks are defined within a carrier bandwidth part and numbered from 0 to 
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 is the number of the carrier bandwidth part. 
4.4.5
Carrier bandwidth part

A carrier bandwidth part is a contiguous set of physical resource blocks as defined in clause 4.4.4.3, selected from a contiguous subset of the common resource blocks defined in clause 4.4.4.2 for a given numerology 
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 on a given carrier. The starting position 
[image: image62.wmf]0

start

BWP,

³

i

N

 and the number of resource blocks 
[image: image63.wmf]0

size

BWP,

>

i

N

 in a carrier bandwidth part shall fulfil
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A UE can be configured with up to four carrier bandwidth parts in the downlink with a single downlink carrier bandwidth part being active at a given time. The UE is not expected to be configured with a downlink carrier bandwidth part larger than its bandwidth capability. The UE is not expected to receive PDSCH, PDCCH, CSI-RS, or TRS outside an active bandwidth part.

A UE can be configured with up to four carrier bandwidth parts in the uplink with a single uplink carrier bandwidth part being active at a given time. If a UE is configured with a supplementary uplink, the UE can in addition be configured with up to four carrier bandwidth parts in the supplementary uplink with a single uplink carrier bandwidth part being active in the supplementary uplink at a given time. The UE shall not transmit PUSCH or PUCCH outside an active bandwidth part.

Unless otherwise noted, the description in this specification applies to each of the carrier bandwidth parts.

--------------------------------------------- End of Text Proposal ---------------------------------------------

-------------------------------------------- Start of Text Proposal ---------------------------------------------

6.4.1.1.3
Mapping to physical resources

The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.

The UE shall map the sequence 
[image: image66.wmf])

(

~

)

(

m

r

j

p

 to physical resource elements according to

-
if transform precoding is not enabled, 



[image: image68.wmf](

)

(

)

(

)

(,)()

,DMRSft

,

2

42Configuration type 1

6Configuration type 2

0,1

jj

pp

kl

start

PRBBWPi

awkwlrnk

nk

k

nk

k

lll

nnN

m

b

¢¢¢

=××+

¢

++D

ì

=

í

¢

++D

î

¢

=

¢

=+

=+

%


-
if transform precoding is enabled
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where 
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:

-
the resource elements are within the resource blocks for PUSCH transmission

The reference point for 
[image: image74.wmf]k

 is subcarrier 0 in common resource block 0.

---------------------------------------- Unchanged parts omitted ---------------------------------------------
------------------------------------------- End of Text Proposal -----------------------------------------------

------------------------------------------- Start of Text Proposal ----------------------------------------------

7.4.1.1.2
Mapping to physical resources

The UE shall assume the PDSCH DM-RS being mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter DL-DMRS-config-type.

The UE shall assume the sequence 
[image: image75.wmf])

(

m

r

 is scaled by a factor 
[image: image76.wmf]DMRS

b

 to conform with the transmission power specified in [TS38.213] and mapped to physical resource elements according to
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 are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:

-
the resource elements are within the common resource blocks allocated for PDSCH transmission

The reference point for 
[image: image82.wmf]k

 is 

-
for PDSCH transmission carrying RMSI, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH

-
otherwise, subcarrier 0 in common resource block 0 

---------------------------------------- Unchanged parts omitted ---------------------------------------------

--------------------------------------------- End of Text Proposal ---------------------------------------------

-------------------------------------------- Start of Text Proposal ---------------------------------------------

7.4.3
SS/PBCH block 

7.4.3.1
Time-frequency structure of an SS/PBCH block

In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS occupy different symbols as given by Table 7.4.3.1-1. 

In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities 
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 and 
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 represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. 
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 is the subcarrier offset from subcarrier 0 in an SS/PBCH block to the subcarrier 
0 in common resource block 
[image: image87.wmf]SSB

CRB

N

, where 
[image: image88.wmf]SSB

CRB

N

 is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB.

Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and not used for transmission of PDSCH or PDCCH. The UE may assume resource elements not used for SS/PBCH transmission but part of a partially overlapping common resource to be set to zero. 

For an SS/PBCH block, the UE shall assume 

-
antenna port 
[image: image89.wmf]4000

=

p

,

-
the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,  
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 is expressed in terms of 15 kHz subcarrier spacing, and the subcarrier 0 in an SS/PBCH block corresponds to subcarrier 
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 in common resource block in terms of 15kHz, and subcarrier 0 in common resource block 
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[image: image97.wmf]RMSI

m

 where 
[image: image98.wmf]RMSI

m

 is indicated by higher layer parameter RMSI-scs.
-
for SS/PBCH block type B, 
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 indicated by higher layer parameter RMSI-scs, 
and 
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 is expressed in terms of 60 kHz subcarrier spacing. The subcarrier 0 in an SS/PBCH block corresponds to subcarrier 
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 in common resource block in terms of 60kHz.
The UE may assume that SS/PBCH blocks transmitted with the same block index are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions.

---------------------------------------- Unchanged parts omitted ---------------------------------------------

--------------------------------------------- End of Text Proposal ---------------------------------------------
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