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8.6 Support of Reduced Capability NR Devices
Please refer to RP-211574 for detailed scope of the WI.

[107-e-R17-RRC-REDCAP] Email discussion on Rel-17 RRC parameters for REDCAP – Johan (Ericsson)
· Email discussion to start on November 15

8.6.1 UE complexity reduction 
8.6.1.1 Aspects related to reduced maximum UE bandwidth
[107-e-NR-R17-RedCap-01] Email discussion regarding aspects related to reduced maximum UE bandwidth – Johan (Ericsson)
· 1st check point: November 15
· Final check point: November 19

Agreement
· In Rel-17, up to 1 separate initial UL BWP for RedCap can be configured.
Agreement 

· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported

· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable
· It is no wider than the maximum RedCap UE bandwidth.

· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.
Agreement
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation (except for standalone use for RRM measurement) based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB
Agreement

· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: For SSB and CORESET#0 multiplexing pattern 1, if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB
Agreement

· Send an LS to RAN2 and RAN4 to inform them about relevent RAN1 agreement on FR1 and corresponding agreement on FR2, as well as the working assumption, and ask them whether the working assumption reasonable or not:
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,

· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0

· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective

· Indicate in the LS that RAN1 does not expect any futher RAN1 specification impact from the above working assumption.

· Also include the following RAN1 agreement in the LS as background information:
· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported

· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable

· It is no wider than the maximum RedCap UE bandwidth.

· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.
Agreement

· When the frequency hopping for the RedCap PUCCH resources (for HARQ feedback for Msg4/MsgB) is deactivated,

· Each PUCCH resource is mapped to a single PRB.

· What side[(s)] of the RedCap UL BWP center frequency to which PUCCH resources are mapped is[/are] configurable by the network, including SIB-configurable [additional] offset (with no more than [4] candidate values) from edge using the existing equations for determining the PRB index of the PUCCH transmission as a starting point.

· RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices (see TS 38.213 Table 9.2.1-1).
The draft LS in R1-2112801 is endorsed in principle.
 Final LS R1-2112802 is endorsed. 
Agreement
· For a separate initial DL BWP for RedCap UEs,

· The supported bandwidths for the separate initial DL BWP for RedCap UEs can have any values up to the maximum UE bandwidth (as in legacy operation).
R1-2112802
LS on use of NCD-SSB in initial DL BWP used for paging for RedCap UE
Ericsson
R1-2112801
[Draft] LS on use of NCD-SSB in initial DL BWP used for paging for RedCap UE
Ericsson 
R1-2112500
FL summary #4 on reduced maximum UE bandwidth for RedCap 
Moderator (Ericsson)
R1-2112499 
FL summary #3 on reduced maximum UE bandwidth for RedCap
Moderator (Ericsson)
R1-2112498
FL summary #2 on reduced maximum UE bandwidth for RedCap
Moderator (Ericsson)
R1-2112593
Reply LS on use of NCD-SSB for RedCap UE
RAN WG4
R1-2112599
Reply LS on the use of NCD-SSB instead of CD-SSB for RedCap UEs 
RAN WG2
R1-2112497 
FL summary #1 on reduced maximum UE bandwidth for RedCap
Moderator (Ericsson)
R1-2110769
Reduced maximum UE bandwidth for RedCap
Ericsson

R1-2110801
Reduced maximum UE bandwidth
Huawei, HiSilicon

R1-2110892
Bandwidth Reduction for RedCap UEs
FUTUREWEI

R1-2111019
Remaining issues on reduced maximum UE bandwidth
vivo, Guangdong Genius

R1-2111066
Bandwidth reduction for reduced capability NR devices
ZTE, Sanechips

R1-2111101
Discussion on aspects related to reduced maximum UE bandwidth
Spreadtrum Communications

R1-2111129
Bandwidth Reduction for Reduced Capability Devices
Nokia, Nokia Shanghai Bell

R1-2111262
Discussion on reduced maximum UE bandwidth
CATT

R1-2111322
Discussion on reduced UE bandwidth
OPPO

R1-2111403
Discussion on reduced maximum UE bandwidth for RedCap
Sony

R1-2111501
On reduced max UE BW for RedCap
Intel Corporation

R1-2111578
Discussion on the remaining issues of reduced UE bandwidth for RedCap
Xiaomi

R1-2111595
Discussion on aspects related to reduced maximum UE bandwidth
ASUSTeK 

R1-2111613
Discussion on reduced maximum UE bandwidth
CMCC

R1-2111744
UE complexity reduction
Samsung

R1-2111880
Reduced maximum UE bandwidth for Redcap
Apple

R1-2111957
Discussion on BWP operation for RedCap
NEC

R1-2111963
Discussion on reduced maximum bandwidth for RedCap UEs
InterDigital, Inc.

R1-2112006
Reduced maximum UE bandwidth for RedCap
Lenovo, Motorola Mobility

R1-2112015
Discussion on reduced maximum UE bandwidth
Sharp

R1-2112056
Aspects related to the reduced maximum UE bandwidth of RedCap
LG Electronics

R1-2112084
Aspects related to reduced maximum UE bandwidth for RedCap
Panasonic Corporation

R1-2112113
Discussion on reduced maximum UE bandwidth for RedCap
NTT DOCOMO, INC.

R1-2112223
BW Reduction for RedCap UE
Qualcomm Incorporated

R1-2112283
On reduced maximum bandwidth for RedCap UEs
MediaTek Inc.

R1-2112376
On aspects related to reduced maximum UE BW
Nordic Semiconductor ASA
8.6.1.2 Other aspects

Including maximum number of DL MIMO layers, relaxed maximum modulation order, reduced number of RX branches, and duplex operation.

/This one is to use NWM – please use RAN1-107-e-NWM-NR-R17-RedCap-02 as the document name
 [107-e-NR-R17-RedCap-02] Email discussion regarding other aspects of UE complexity reduction – Chao (Qualcomm)
· 1st check point: November 15
· Final check point: November 19
Agreement

· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4

· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission

Agreement

· For MsgA PUSCH occasion overlapping with dynamic or semi-static DL reception, leave it to UE implementation to prioritize the DL reception or MsgA PUSCH transmission

Agreement

· For the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific configured DL and cell-specific configured UL, e.g., SSB or PDCCH in CSS vs. valid RO, it is up to UE implementation to ensure that the switching time is satisfied

Agreement

·      The “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific configured DL and dedicated configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., SSB vs. CG PUSCH, PUCCH or SRS
· Configured UL transmission is cancelled (as in the overlapping case)
· The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated configured DL and cell-specific configured UL may happen, i.e., allowed for HD-FDD UEs

· E.g., PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS vs. valid RO

· Leave it to UE implementation to cancel either DL reception or UL transmission to ensure sufficient switching time

Agreement

·      No additional UE behavior for DL/UL collision handling is specified in Rel-17 if SFI monitoring is supported for HD-FDD RedCap UEs.
R1-2112544
R1-2110770
Duplex operation for RedCap
Ericsson

R1-2111020
Remaining issues on RedCap half-duplex operation
vivo, Guangdong Genius

R1-2111067
HD-FDD for reduced capability NR devices
ZTE, Sanechips

R1-2111102
Discussion on other aspects for RedCap
Spreadtrum Communications

R1-2111130
Other UE Complexity Reduction Aspects
Nokia, Nokia Shanghai Bell

R1-2111263
Discussion on other aspects related to complexity reduction
CATT

R1-2111323
Other remaining issues for Reduced Capability NR Devices
OPPO

R1-2111432
Remaining issues on other aspects for RedCap
China Telecom

R1-2111502
On other aspects of complexity reduction for RedCap UEs
Intel Corporation

R1-2111579
Discussion on the remaining issues of HD-FDD for RedCap
Xiaomi

R1-2111614
Discussion on collision handling of HD-FDD operation
CMCC

R1-2111745
Other aspects for complexity reduction for RedCap Ues
Samsung

R1-2111881
Other UE complexity reduction aspects for RedCap
Apple

R1-2111922
Other complexity reduction aspects for RedCap UEs
Huawei, HiSilicon

R1-2111964
Duplex operation for RedCap UEs
InterDigital, Inc.

R1-2112016
Discussion on duplex operation for redcap UEs
Sharp

R1-2112057
Aspects related to the duplex operation of RedCap
LG Electronics

R1-2112086
Other aspects for UE complexity reduction for RedCap
Panasonic Corporation

R1-2112114
Discussion on other aspects for RedCap
NTT DOCOMO, INC.

R1-2112224
Other Aspects of RedCap UE Complexity Reduction
Qualcomm Incorporated

R1-2112284
On half duplex operation for RedCap UEs
MediaTek Inc.

R1-2112377
On aspects related to duplex operation
Nordic Semiconductor ASA

R1-2112388
Remining issue on duplex operation for RedCap UE
WILUS Inc.

8.6.2 RAN1 aspects for RAN2-led features for RedCap

Including RAN2-led aspects related to one RedCap UE type, enabling RedCap UEs to be explicitly identifiable to networks, and a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not.

/This one is to use NWM – please use RAN1-107-e-NWM-NR-R17-RedCap-03 as the document name
[107-e-NR-R17-RedCap-03] Email discussion regarding RAN1 aspects for RAN2-led features – Hong (Apple)
· 1st check point: November 15
· Final check point: November 19
Agreement
· For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
· The early indication in MsgA PRACH can be configured to be enabled/disabled via SIB. 
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP 
· separate MsgA PRACH resource
· MsgA PRACH preamble partitioning
R1-2110771
RAN1 aspects for RAN2-led features for RedCap
Ericsson

R1-2110802
RAN1 aspects of RedCap UE type and identification
Huawei, HiSilicon

R1-2111021
Remaining issues on higher layer support for RedCap
vivo, Guangdong Genius

R1-2111068
Higher layer support of Reduced Capability  NR devices
ZTE, Sanechips

R1-2111131
Higher layer support of Reduced Capability NR Devices
Nokia, Nokia Shanghai Bell

R1-2111202
Discussion on RAN1 aspects for RAN2-led features for RedCap
TCL Communication Ltd.

R1-2111264
Discussion on higher layer support of RedCap
CATT

R1-2111324
Mechanism in higher&PHY layer for Reduced Capability NR Devices
OPPO

R1-2111433
Remaining issues on RAN1 aspects for RAN2-led features for RedCap
China Telecom

R1-2111503
On RAN1 aspects for RAN2-led features for RedCap
Intel Corporation

R1-2111580
Discussion on the remaining issues of higher layer related topics for RedCap
Xiaomi

R1-2111615
Discussion on higher layer support of RedCap UE
CMCC

R1-2111746
RAN1 aspects for RAN2-led features for RedCap
Samsung

R1-2111882
RAN1 aspects for RAN2-led features for RedCap
Apple

R1-2111883
FL summary #1 on RAN1 aspects for RAN2-led features for RedCap
Moderator (Apple)

R1-2111958
Discussion on RAN1 aspects for RAN2-led features for RedCap
NEC

R1-2111965
RAN1 aspects of RAN2-led RedCap features
InterDigital, Inc.

R1-2112007
RAN1 aspects for RAN2-led features for RedCap
Lenovo, Motorola Mobility

R1-2112017
RAN1 aspects for RAN2-led features for RedCap
Sharp

R1-2112058
RAN1 aspects for RAN2-led features for RedCap
LG Electronics

R1-2112115
Discussion on RAN1 aspects for RAN2-led features for RedCap
NTT DOCOMO, INC.

R1-2112225
Cross Layer Design Considerations for RedCap Device
Qualcomm Incorporated

R1-2112330
RAN1 aspects for RAN2-led features for RedCap
Panasonic Corporation

R1-2112389
Remaining issue on higher layer support of Redcap UE
WILUS Inc.

8.6.3 Others

R1-2110772
UE cost reduction estimates for RedCap
Ericsson

R1-2111022
Remaining issues on L1 reduced capability signaling
vivo, Guangdong Genius

R1-2111069
Consideration on PRACH resource configuration for RedCap and CovEnh
ZTE, Sanechips

R1-2111132
On other aspects of RedCap
Nokia, Nokia Shanghai Bell

R1-2111265
Views on remaining issues of RedCap
CATT

R1-2111581
Discussion on the transmission of system information for RedCap
Xiaomi

R1-2111616
Discussion on other aspects of RedCap UE
CMCC

R1-2111923
On RedCap UE RF retuning
Huawei, HiSilicon

R1-2111966
Considerations for initial BWP for RedCap UEs
InterDigital, Inc.

R1-2112059
Discussion on other aspects of RedCap
LG Electronics
