3GPP TSG RAN WG2#101
R2-1803989

Athens, Greece, 26 February- 2 March, 2018

3GPP TSG RAN WG1 Meeting #92






R1-1803379
Athens, Greece, February 26 ~ March 02, 2018
Title:
Reply LS on Raster Configuration
Response to:
R1-1801323 (R2-1801664) 
Release:
Rel-15
Work Item:
NR_newRAT-Core
Source:
RAN1
To:
RAN2
Cc:
RAN4
Contact Person:


Name:
Daewon Lee & Tao Chen
E-mail Address:
daewon (dot) lee (at) intel (dot) com, tao (dot) chen (at) mediatek (dot) com
Attachments:

1. Overall Description:

RAN1 would like to respond to RAN2’s four questions regarding RRC configuration of SSB raster and Channel raster as follows:

Question 1: Are the agreements 1, 2, 3, 3i and 4 aligned with RAN1 design and agreements?

Agreements

1:
Within an MO, the SSB location is always indicated with GSCN with no additional offset. 

FFS Whether the subcarrier offset is also required. To be checked with RAN1

2:
For MO with CSI-RS, an NR-ARFCN is used to indicate a frequency reference. Location of CSI-RS is relative to this reference

FFS Whether this reference is the same as point A in agreement 3i.

3:
For reconfiguration with sync (e.g. for inter-frequency HO and SCG change) and for configuration of SCells the SSB location is indicated with GSCN. 

3i
In addition the reconfiguration provides an NR-ARFCN to identify point A. 

FFS Whether the subcarrier offset is also required. To be checked with RAN1

4:
For idle/inactive reselection and reselection from LTE to NR, the SSB location is always indicated with GSCN with no additional offset.

Answer 1: 
· In order for agreement 1 and 3 to be aligned with RAN1 design and agreements, additional frequency offset from GSCN will be required for indicating SSB(s) not on the synchronization signal raster.

· For agreement 2, RAN1 confirms that the agreement in RAN2, indicating reference point A directly by using NR-ARFCN value, is technically feasible. A. In RAN1, it has been agreed whereby the reference point for CSI-RS is derived by an offset to SSB. The agreements are available in the appendix.
· Note: NR-ARFCN of a carrier is not reference point A. NR-ARFCN of a carrier refers to RF reference frequency that are used to identify the RF channel position (as defined in 38.101, and 38.104).
· It is RAN1 understanding that RAN2 will decide on signaling aspects of indication of CSI-RS reference point. In case reference point for CSI-RS is directly indicated using NR-ARFCN value, the Common-PRB-Grid-offset parameter is no longer needed from csi-rs-ResourceConfig-Mobility IE
· The offset between GSCN and reference point A needs to be at least (275*8 – 1) PRBs with CSI-RS numerology. In case of NR-ARFCN value based signaling, similar range will be required to be supported.
· For agreement 3i, RAN1 confirms that it is aligned with RAN1 design for carriers without SSB.
· For agreement 4, RAN1 confirms that it is aligned with RAN1 design.
· Note: RAN1 understands that the SSB referred to in agreement 4 is cell-defining SSB. 
Question 2: Is the subcarrier offset also required within an MO if the SSB frequency location is indicated using a GSCN value?
Answer 2: 

· For SSB(s) on synchronization signal raster, GSCN value is sufficient for identification of frequency location of SSB for measurements and no frequency offset is needed. 
· For SSB(s) not on the synchronization signal raster, additional frequency offset from GSCN will be required for identification of frequency location of SSB for measurements.
· Please note, subcarrier spacing of the SSB may be required in addition to frequency location for measurements. For example, bands that have two SSB subcarrier spacing hypothesis or for SCells.
Question 3: Is the subcarrier offset also required in the RRC message for reconfiguration with sync (PCell change) and SCell configuration in addition to the GSCN value which indicates the SSB frequency location?

Answer 3:

· For reception of cell defining SSB from the target PCell, frequency offset is not required. NR only supports cell defining SSBs of PCell that are always on the synchronization signal raster.
· For reception of SSB for the target SCell, frequency offset signaling will be required for SSB not on the synchronization signal raster.
· FFS the case of PScell.
Question 4: Is the NR-ARFCN value indicating the frequency reference for CSI-RS in a MO the same as the NR-ARFCN value indicating point A in the RRC message for reconfiguration with sync?

Answer 4:

· Frequency reference for CSI-RS of a cell in MO is the same as reference point A of that cell (regardless of whether a cell-defining SSB is present in the target cell). 
· Note: Reference point A can be derived with a frequency offset indication from NR-ARFCN of a carrier or GSCN of a cell defining SSB of a carrier. 

RAN1 would like kindly ask RAN2 to consider the above responses in their further work.

2. Actions:

To RAN2: 
RAN1 would like kindly ask RAN2 to consider the above responses in their further work.

3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #92bis 
16 – 20 April 2018


Sanya, China

TSG-RAN WG1 Meeting #93 
21 – 25 May 2018


Busan, S. Korea

4. Appendix: Agreements from RAN1 #91
	Agreements:

· For carriers with SSB, 

· Transmission BW is removed from the RRC parameter set.

· Agree on the following table for the CSI-RS configuration parameters:

Parameter Name

Description

Candidate values

Commonality of the configured value(s) across multiple resources

Cell_ID
Physical Cell ID for CSI-RS

0, 1, …, 1007

Common value is assigned across all the resources configured for a cell

slotConfig
Contains periodicity and slot offset for periodic/semi-persistent CSI-RS

FFS slot offset details (no additional RRC impact)

Periodicity: {5, 10, 20, 40} msec

Offset: 0, 1, …, P-1 slots, where periodicity P is in terms of slots in the CSI-RS numerology

Configured per resource
Sequence-Generation
Sequence generation parameter for CSI-RS, i.e., scrambling ID

0-1023
Configured per resource

Common-PRB-Grid-offset

Information to define common PRB grid for CSI-RS sequence generation 

Corresponds to an offset (in terms of number of subcarriers in CSI-RS numerology) between PRB 0 for common PRB  indexing and a reference location (i.e., corresponds to RRC parameter DL-BWP-loc defined for BWP)

– the reference location is the lowest PRB of the cell-defining SSB

[0,1,2, …, >276*4]

A common value is assigned across all the resources configured for per cell

Measurement-BW
Allowed measurement BW for CSI-RS

BW size: {24, 48, 96, 192, 268} PRBs in CSI-RS numerology

Starting PRB index: {0, 1, …, [251](=274-24+1)]} PRBs with respect to PRB0 in CSI-RS numerology

A common set of values are assigned across all the resources configured per cell
Carrier-info

Provides frequency location information for inter-frequency measurement

Absolute frequency value, RAN2 to fill in, if not provided elsewhere

A common value is assigned across all the resources configured for a frequency carrier
RE-Mapping-Pattern
RE mapping pattern for a CSI-RS resource

Adopt the parameter values agreed in BM

Configured per resource

Density

Frequency domain density for the 1-port CSI-RS

{1,3}

A common value is assigned across all the resources configured per cell 
Numerology
Numerology for CSI-RS

{15,30,60} for sub6GHz
{60,120,240} for over6GHz
A common value is assigned across all the resources configured per frequency carrier

Associated-SSB

For each CSI-RS resource, at most one associated SSB can be configured

Note: If the associated-SSB is signaled, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB
{0, 1, …, L-1}

Configured per resource

This field is optional per frequency layer
QCLed-SSB

The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters

{yes, no}

Configured per resource

This field is conditionally indicated if associated-SSB is configured
Agreements:

· Up to RAN2 to indicate to the UE the associated SS block on a carrier for different carrier(s) without SSB

Agreements:

· 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




