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1 [bookmark: _Toc117110440]Reduced maximum UE bandwidth
RAN1#104e:

	R1-2101849	FL summary #1 for UE complexity reduction for RedCap	Moderator (Ericsson)
R1-2101850	FL summary #2 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101851	FL summary #3 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101852	FL summary #4 for UE complexity reduction for RedCap 	Moderator (Ericsson)

Agreements: (modified or replaced by later agreements)
· Sharing of the same SSB and CORESET#0 between RedCap and non-RedCap UEs is supported when the bandwidth is no wider than the RedCap UE bandwidth
· The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.
· FFS: after initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth 
· Discuss further whether or not it is also applicable during initial access
· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· FFS: during and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth 
· FFS whether or not to further introduce the following (e.g., for offloading purpose, for differentiation of RedCap vs. non RedCap UEs, for different BWP#0 configuration options, etc.)
· Whether an additional CORESET can be configured for scheduling of RACH (msg2 & msg4)/Paging/SI messages for RedCap UEs
· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs.
· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs.

Conclusion: RAN1 does not consider acquisition time improvements for FR2 RedCap UEs with SSB and CORESET#0 multiplexing patterns 2 and 3 as part of this WI.

Agreements: (modified or replaced by later agreements)
· Study further how to enable/support that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth, with the following options:
· Option 1: Proper RF-retuning for RedCap
· Option 2: Separate initial UL BWP(s) for RedCap UEs
· Option 3: gNB configuration (e.g., restrictions on existing PRACH configurations, or FDM-ed ROs, or always restricting the initial UL BWP to within RedCap UE bandwidth)
· Option 4: Dedicated PRACH configurations (e.g., ROs) for RedCap UEs
· Other options are not precluded

Conclusion:
Discuss further in RAN1#104b-e whether or not to send LS to RAN4 regarding RF retuning time, and if so, the RAN1 details associated with question.

Agreements: (modified or replaced by later agreements)
· Study further whether and how to enable/support that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, with the following options:
· Option 1: Proper RF-retuning for RedCap (if feasible)
· Option 2: Separate initial UL BWP(s) for RedCap
· FFS more than one starting PRB position
· Option 3: Separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation for the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)
· Option 4: gNB configuration (e.g., always restricting the initial UL BWP to within RedCap UE bandwidth, or restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH)
· As an example, with restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH, when the initial UL BWP is the same for RedCap and non-RedCap UEs, the PUCCH (for Msg4/[MsgB] HARQ feedback) and PUSCH (for Msg3/[MsgA]) are within the RedCap UE bandwidth
· Other options are not precluded




RAN1#104bis-e:

	R1-2103823	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2103824	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2103825	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2103944	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Working assumption: (replaced by later agreement)
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· The bandwidth and location of the initial DL BWP for RedCap UEs can be the same as the bandwidth and location of the MIB-configured initial DL BWP for non-RedCap UEs.
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).

Working assumption: (replaced by later agreement)
· After initial access, at least for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· FFS: BWP#0 configuration option 2 (as in 38.331, Appendix B2)

Agreements: (modified or replaced by later agreements)
· During initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.

Agreements: (modified or replaced by later agreements)
· After initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e:
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.

Working assumption: (replaced by later agreement)
· A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 ("Basic BWP operation with restriction" as described in TR 38.822) is used as a starting point for the RedCap UE type capability.




RAN1#105-e:

	R1-2105999	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106000	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106001	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106002	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Agreements: Replace the RAN1#104bis-e working assumption with the following working assumption (for option 1) and working assumption (for option 2): (replaced by later agreement)
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.

Agreements: (modified or replaced by later agreements)
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed.
· Working assumption: Both during and after initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD. 
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning  

Agreements: Take the following as an agreement, revised from the RAN1#104bis-e working assumption: [38.213, 38.331]
· A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 (“Basic BWP operation with restriction” as described in TR 38.822) is used as a starting point for the mandatory RedCap UE type capability.
· This does not preclude support of FG 6-1a (“BWP operation without restriction on BW of BWP(s)” as described in TR 38.822) as a UE capability for RedCap UEs.

Working assumption: (modified or replaced by later agreements)
· Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.

Working assumption: (replaced by later agreement)
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.

Working assumption: (modified or replaced by later agreements)
· For enabling/supporting that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth).
· FFS: whether/how the specification also supports separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation of the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)

Working assumption: (modified or replaced by later agreements)
· At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access
· FFS the details of the configuration/definition
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB.
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s) 
· whether part of the configuration can be defined instead of signaled
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment).
· FFS during the initial access
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring
· FFS: supported bandwidths in the separate initial DL BWP
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs
· FFS: FDD case




RAN1#106-e:

	R1-2108267	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108268	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108269	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108270	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108497	FL summary #5 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108498	FL summary #6 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2108632	FL summary #7 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Agreements: [38.213, 38.331]
Replace the RAN1#104bis-e working assumption with the following agreement:
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· RedCap UEs and non-RedCap UEs can share the same MIB-configured initial DL BWP (including the bandwidth and location).
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs.
 
Agreements: [38.213, 38.331]
 Confirm the following working assumptions from RAN1#105-e:
· After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
 
Agreements: [38.213, 38.331]
Confirm the following working assumption from RAN1#105-e regarding RACH occasions.
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.
 
Agreements: (confirmed by later agreement)
· In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· Working assumption: The frequency hopping is enabled/disabled at least via SIB.
 



RAN1#106bis-e:

	R1-2110377	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2110378	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2110379	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2110380	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2110381	FL summary #5 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Agreement: [38.211, 38.213, 38.331]
Confirm the working assumption:
· In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· The frequency hopping is enabled/disabled at least via SIB.

Agreement: [38.213, 38.331]
· For a cell that allows a RedCap UE to access, network can configure a separate initial UL BWP for RedCap UEs in SIB
· It can be used both during and after initial access.
· It is no wider than the maximum RedCap UE bandwidth.
· It is always configured if the initial UL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases

Working Assumption: (modified or replaced by later agreements)
· For a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB.
· Working assumption: It can be used during initial access
· It can be used after initial access.
· It is no wider than the maximum RedCap UE bandwidth.
· FFS: It is always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth.
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.
· Working assumption: It applies at least after initial access for FR1 when MIB configured CORESET#0 is included

Agreement: [LS]
· Send an LS to RAN2 and RAN4 to ask about using NCD-SSB instead of CD-SSB for idle/inactive/connected mode procedures for serving and non-serving cells for a Rel-17 RedCap UE operating with an initial or non-initial DL BWP not containing CD-SSB.
· Draft the LS until Tuesday 19th October.
· Indicate in the LS that a response is needed before RAN1#107-e.
· Indicate in the LS both option 1 and option 2

Agreement: (replaced by later agreement)
· FFS: What specification changes (if any) are needed to support that the network can enable/disable intra-slot PUCCH frequency hopping (FH) within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap
· FFS: Whether any specification changes are needed and desired in order to support multiplexing of non-FH and FH PUCCH transmissions in PUCCH resources.

Agreement: [LS]
With below revision, draft R1-2110599 is endorsed in principle. LS R1-2110600 is endorsed.
1) [RAN2/4] whether it is feasible for a RedCap UE to retune to a CD-SSB rather than use an NCD-SSB of larger periodicity
2) Remove the blue part of questions
3) [RAN2/4] if neither NCD-SSB nor CD-SSB is not transmitted in the initial/non-initial DL BWP of RedCap UE, whether it is feasible to transmit periodic CSI-RS for UE to use as an alternative of SSB in the initial/non-initial BWP of RedCap UE or rely on UE performing RF retuning as in measurement gap outside active BWP for BWP without SSB nor CORESET#0 operation, for idle/inactive/connected mode

Agreement: [38.213]
For FR1,
· For TDD, center frequencies are assumed to be the same for the initial DL (FFS: if it does not include CD-SSB and the entire CORESET#0) and UL BWPs used during random access for RedCap UEs.
· FFS: For Option 1 and Option 2, whether the case that the center frequencies are different is also supported, and whether RedCap UE can expect CD-SSB and CORESET#0 in this case
· For TDD, center frequencies are assumed to be the same for non-initial DL and UL BWPs with the same BWP id for a RedCap UE.
 



RAN1#107-e:

	R1-2112593	Reply LS on use of NCD-SSB for RedCap UE			RAN4, ZTE
R1-2112599	Reply LS on the use of NCD-SSB instead of CD-SSB for RedCap UEs	RAN2, Ericsson
R1-2112497	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2112498	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2112499	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2112500	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2112501	FL summary #5 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Agreement: [38.213]
· In Rel-17, up to 1 separate initial UL BWP for RedCap can be configured.

Agreement: [38.213, 38.331]
· 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: [38.213, 38.331]
· 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 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: [38.213, 38.331]
· 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: [LS]
· 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 further 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: [38.213]
· 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) 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).

Agreement: [LS]
· The draft LS in R1-2112801 is endorsed in principle.
· Final LS R1-2112802 is endorsed.

Agreement: [38.213, 38.331]
· 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).
 



RAN1#108-e:

	R1-2200876	Reply LS on the use of NCD-SSB or CSI-RS in DL BWPs for RedCap UEs	RAN2, Ericsson
R1-2200877	LS on RSRP measurement before Msg1 or MsgA retransmission		RAN2, Ericsson
R1-2200898	Reply LS on use of NCD-SSB for RedCap UE				RAN4, ZTE
R1-2200904	Reply LS on use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE		RAN4, Vivo
R1-2202528	FL summary #1 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202529	FL summary #2 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202530	FL summary #3 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202531	FL summary #4 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)
R1-2202532	FL summary #5 on reduced maximum UE bandwidth for RedCap		Moderator (Ericsson)

Agreement: [38.213]
When the frequency hopping for the RedCap PUCCH resources (for HARQ feedback for Msg4/MsgB) is deactivated,
· All 16 PUCCH resources are mapped to one side, and it is SIB-configurable which side.
· The PRB index of the PUCCH transmission is determined using the existing equations as a starting point, with an additional PRB offset with [4] candidate values.
· One of the candidate values is [zero].

Conclusion:
· For RedCap UE reception of DCI format 1_0 in a CSS:
· DCI size always depends on size of CORESET#0
· Resource allocation starts at first PRB of CORESET where DCI format has been received

Agreement: [38.213]
Replace the working assumption from RAN1#107e “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” with the following agreement:
· For FR1,
· 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 CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities  [FG 6-1a] with supporting CSI-RS, or [FG 6-1a]without supporting CSI-RS.
· For FR2,
· 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 CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
Note: The cases that CSI-RS in this agreement can support are left to RAN4

Agreement: (no RAN1 spec impact)
· Disabling of frequency hopping for common PUCCH resources for RedCap UEs is only supported for separate (not shared) initial UL BWP.

Agreement: [38.213]
· For FR1 and FR2, for TDD, when a (separate or shared) initial DL BWP includes CD-SSB (for FR1 and FR2) and the entire CORESET#0 (for FR1), the center frequencies for the (separate or shared) initial DL BWP and the (separate or shared) initial UL BWP are assumed to be the same.
 
Agreement: [38.213]
· When frequency hopping for common PUCCH resources for RedCap is deactivated,
· The additional PRB offset is added to the legacy PRB offset (RBBWPoffset).
· The additional PRB offset has a [3]-bit range, [which can be {2, 3, 4, 6, 8, 9, 10, 12},] and if it is not configured, a default value is assumed as 0.

Agreement: [38.213]
· When frequency hopping for common PUCCH resource for RedCap is deactivated,
· The UE determines PRB index of PUCCH transmission in one side of UL BWP as by using one of the following equations as configured by SIB:
· 
· 
· The UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as:
·  
· where:
·  is the PUCCH resource index.
·   is the additional PRB offset.
· Other parameters are as in TS 38.213 clause 9.2.1.
· 
 
Agreement: [38.213]
· When frequency hopping for common PUCCH resources for RedCap is deactivated,
· The additional PRB offset is {2, 3, 4, 6, 8, 9, 10, 12}.
· Note: It has already been agreed that if the additional PRB offset is not configured, a default value is assumed as 0.

Agreement: [38.213]
· A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
· NCD-SSB is ‘QCL’-ed with CD-SSB when the NCD-SSB and CD-SSB share the same SSB index.
· Note: RAN1 assumes that NCD-SSB is configured by higher layer

 Agreement: [38.213]
· The following working assumptions from RAN1#107-e are NOT confirmed for idle/inactive mode and furthermore they are replaced by the agreements further down for connected mode.
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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 FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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 BWP#0 configuration option 1,
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· Note: For BWP#0 configuration option 2,
· For FR1,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· 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 supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For FR2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· 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 supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB

Conclusion:
· From RAN1 perspective, whether and under what conditions a RedCap UE requires to be configured with existing measurement gaps to support operation without SSB in an RRC-configured active BWP, and its related UE feature discussion (including measurement gaps) is up to RAN4.
· Send an LS to RAN4 to inform them about the conclusion.
 
 
Agreement:
The draft LS in R1-2202885 is endorsed in principle.

Agreement:
The final LS in R1-2202885 is endorsed.




RAN1#109-e:

	R1-2205107	FL summary for preparatory phase for Rel-17 RedCap maintenance	Moderator (Ericsson)
R1-2205428	FL summary for maintenance on UE bandwidth reduction for RedCap	Moderator (Ericsson)
R1-2205429	FL summary for incoming LS (R1-2203046) on introduction of
an offset to transmit CD-SSB and NCD-SSB at different times	Moderator (Ericsson)

Agreement: [38.213]
· The UE behavior for the case when initial DL BWP for non-RedCap UE is wider than maximum RedCap UE bandwidth is up to RAN2 with no RAN1 optimization.

Agreement: [38.213]
· For FR1, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· For FR2, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB.

Agreement: [38.213]
· Adopt TP for TS 38.213 clause 17.1 in Proposal 3 in R1-2204036 with the following modification: the word ‘not’ is removed in “the field intra-SlotFH is not present”.

Agreement: [38.213]
· Adopt the TP in Proposal 3 in R1-2203787 for TS 38.213 clause 17.1.

Endorsement:
· The draft LS in R1-2205430 is endorsed in principle.

Endorsement:
· Final LS R1-2205535 is endorsed.




RAN1#110:

	R1-2205734	Reply LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times       RAN2
R1-2207727	FL summary #1 for Rel-17 RedCap maintenance				Moderator (Ericsson)
R1-2207728	FL summary #2 for Rel-17 RedCap maintenance				Moderator (Ericsson)
R1-2207729	FL summary #3 for Rel-17 RedCap maintenance				Moderator (Ericsson)

Agreement: [LS]
RAN1 understands RAN4 has defined 20 and 40 ms periodicity, and RAN1 think that the NCD-SSB time offset values {sf5, sf10, sf15} are suffcient from RAN1 perspective, and {sf20, sf40} are also feasible.
Note: Above agreement is update to below by chaning the periodicity to offset.
Agreement: [LS]
RAN1 understands RAN4 has defined 20 and 40 ms offset, and RAN1 think that the NCD-SSB time offset values {sf5, sf10, sf15} are suffcient from RAN1 perspective, and {sf20, sf40} are also feasible.
Agreement: [LS]
The draft Reply LS R1-2207979 is endorsed in principle.
Final LS R1-2207980 is endorsed.

Agreement: [38.213]
The following TP for 38.213 clause 17 is endorsed in principle:
	A UE with reduced capabilities (RedCap UE) supports all Layer-1 UE features that are mandatory without capability signalling, unless stated otherwise.



Agreement: [38.213]
The following TP for 38.213 clause 17.1 is endorsed in principle.
	For unpaired spectrum operation, a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set is different than the center frequency for an initial UL BWP in which the RedCap UE may transmit Msg1/Msg3 or MsgA.



Agreement: [38.213]
The following TP for 38.213 clause 17.1 in principle.
	[The following paragraph captures presence of SSB in idle and inactive modes.]
For an initial DL BWP provided by initialDownlinkBWP-RedCap in DownlinkConfigCommonRedCapSIB, if a UE in RRC_IDLE state or in RRC_INACTIVE state monitors PDCCH according to a Type1-PDCCH CSS set and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE assumes that does not expect the initial DL BWP does not to include SS/PBCH blocks or and the CORESET with index 0. If the UE in RRC_IDLE state or in RRC_INACTIVE state monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 and, for SS/PBCH block and CORESET multiplexing pattern 1, the CORESET with index 0. if the UE used the SS/PBCH block to obtain SIB1
-	includes a SS/PBCH block and does not include the CORESET with index 0 if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1
For an active DL BWP provided by BWP-DownlinkDedicated, a UE assumes that the active DL BWP includes a SS/PBCH block, unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH block, and does not include the CORESET with index 0.
[The following paragraph captures presence of SSB in connected mode for separate initial DL BWP configured by BWP configuration option 1.]
For an active DL BWP not provided by BWP-DownlinkDedicated, unless if a UE does not indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block or if a UE monitors PDCCH according to Type2-PDCCH CSS set, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 and, for SS/PBCH block and CORESET multiplexing pattern 1, the CORESET with index 0. 
[The following paragraph captures presence of SSB in connected mode for non-initial DL BWP configured by BWP configuration option 1 and initial/non-initial DL BWP configured by BWP configuration option 2.]
For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. If the active DL BWP includes the SS/PBCH blocks provided by NonCellDefiningSSB. 
[The following paragraph captures presence of SSB in all RRC states for both BWP configuration option 1 and BWP configuration option 2 when paging is monitored.]
For an initial DL BWP provided by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, a UE in RRC_IDLE state or in RRC_INACTIVE state or in RRC_CONNECTED state does not monitor PDCCH according to Type2-PDCCH CSS set if the initial DL BWP does not include the SS/PBCH blocks that the UE used to obtain SIB1 and the CORESET with index 0.




Agreement: [38.213]
· The draft CR for 38.213 clause 17.1 in R1-2207000  is endorsed in principle.
· Also update the the RRC parameter name pucch-ResourceConfig-RedCap to additionalPRBOffset in 38.213.
· Send an LS to RAN2 to clarify that pucch-ResourceCommon-RedCap-r17 is always provided in a RedCap-specific initial UL BWP and to ask RAN2 to clarify this in 38.331 as proposed in R1-2207494.

Agreement: [38.213]
For the relation between PUSCH and NCD-SSB for RedCap UEs, agree the TP for 38.213 clause 17.1 in R1-2207274 with the following change in green:

For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB in unpaired spectrum, collision handling between uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.

Agreement: [38.213]
For the relation between PDCCH and NCD-SSB for RedCap UEs, adopt the following TP in R17 38.213 clause 17.1 (‘RedCap UE procedures’).
	For monitoring of a PDCCH candidate by a reduced capability UE configured with NonCellDefiningSSB, if the UE
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by NonCellDefiningSSB, 
the UE is not required to monitor the PDCCH candidate.



Agreement: [38.213]
The following TP to TS 38.213, v17.2.0, clause 9.2.6 is endorsed in principle.
----start of changes (TS 38.213, v17.2.0) ----
[bookmark: _Toc29894855][bookmark: _Toc29917309][bookmark: _Toc29899154][bookmark: _Toc36498183][bookmark: _Toc20311595][bookmark: _Toc29899572][bookmark: _Toc12021483][bookmark: _Toc45699210][bookmark: _Toc106629454][bookmark: _Toc26719420]9.2.6	PUCCH repetition procedure
A SS/PBCH block symbol is a symbol of an SS/PBCH block with candidate SS/PBCH block index corresponding to the SS/PBCH block index indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB if provided or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states.
----end of changes (TS 38.213, v17.2.0) ----

Agreement: [38.213]
The draft CR R1-220xxxx that includes above 6 agreements is endorsed in principle.
Agreement: [38.213]
Final CR R1-2208247 (#0360) is endorsed.
Agreement: [38.213]
R1-2208247	Corrections and clarifications of RedCap UE procedures	Moderator (Ericsson)

Agreement: [LS]
The draft LS R1-2208207 is endorsed in principle.
Agreement: [LS]
Final LS R1-2208208 is endorsed.




RAN1#110bis-e:

	R1-2210245	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)
R1-2210246	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)
R1-2210247	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)

Agreement:
Adopt the following TP for 38.213 clause 17.1.
	If the active DL BWP includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.



Agreement:
Adopt the following TP for 38.213 clause 17.1.
	For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB in unpaired spectrum, collision handling between downlink receptions or uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.



Agreement:
Adopt the following TP for 38.213 clause 17.1.
	A UE expects the initial DL BWP and the active DL BWP after the UE (re)establishes dedicated RRC connection to be smaller than or equal to the maximum DL bandwidth that the UE supports. A UE can be provided a DL BWP by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, and an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB that is smaller than or equal to the maximum UL bandwidth that the UE supports.


 
Agreement:
Final 38.213 CR0380 in R1-2210629 is endorsed




2 [bookmark: _Toc117110441]Reduced minimum number of Rx branches
RAN1#104e:

	R1-2101849	FL summary #1 for UE complexity reduction for RedCap	Moderator (Ericsson)
R1-2101850	FL summary #2 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101851	FL summary #3 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101852	FL summary #4 for UE complexity reduction for RedCap 	Moderator (Ericsson)

Agreements: [FFS]
· For reduced minimum number of Rx branches in FR1 and FR2 frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports:
· FFS: need for solutions to reduced PDCCH blocking 
· FFS: need for reporting of UE antenna related information to gNB (e.g., # of panels, polarization, etc.)
· Information related to the reduction of the number of antenna branches is assumed to be known at the gNB (either implicitly or explicitly, to be FFS)




RAN1#104bis-e:

	R1-2103799	FL summary #1 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2103866	FL summary #2 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2103899	FL summary #3 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2103967	FL summary #4 on reduced number of Rx branches for RedCap	Moderator (Apple)

Agreements: [38.306, 38.331]
· At least using UE capability report according the existing framework to indicate (implicitly or explicitly) the number of Rx branches  
· FFS: whether/how to support earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA 
· FFS: Network configurability of early indication of the number of Rx branches via SIB1, if supported 
[bookmark: OLE_LINK1]
Agreements: [38.212]
· Reuse the existing DCI formats 0_x/1_x (including Rel-16 DCI format 0_2/1_2) applicable to Redcap devices as a starting point.  
· FFS Whether and how potential modification on fields of existing DCI formats is considered to reduce PDCCH block issue, if any.
· FFS: Which DCI formats are mandatory for the RedCap UEs to support.




RAN1#105-e:

	R1-2105112	FL summary #1 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2106081	FL summary #2 on reduced number of Rx branches for RedCap	Moderator (Apple)
[bookmark: _Hlk73035596]R1-2106125	FL summary #3 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2106333	FL summary #4 on reduced number of Rx branches for RedCap	Moderator (Apple)

Agreements: [38.212] (no change)
· Redcap UE is mandated to support at least DCI format 0_0/1_0.

Agreements: [38.306, 38.331]
· For UE capability signalling, the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework.
· Detailed signalling is up to RAN2

Conclusion:
· No consensus to support early identification of the number of Rx branches in Msg1/Msg3/MsgA for Redcap UE in Rel-17

Agreements: [38.212] (no change)
· Regarding DCI format 0_1/1_1 and DCI format 0_2 and 1_2, 
· DCI format 0_1/1_1 are mandatory as in legacy. DCI 0_2/1_2 are optionally supported. 




RAN1#106-e:

	R1-2107747	FL summary #1 on reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2108319	FL summary #2 for reduced number of Rx branches for RedCap	Moderator (Apple)
R1-2108351	FL summary #3 for reduced number of Rx branches for RedCap	Moderator (Apple)




3 [bookmark: _Toc117110442]Half-duplex FDD operation
RAN1#104e:

	R1-2101849	FL summary #1 for UE complexity reduction for RedCap	Moderator (Ericsson)
R1-2101850	FL summary #2 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101851	FL summary #3 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101852	FL summary #4 for UE complexity reduction for RedCap 	Moderator (Ericsson)

Agreements: [38.213] (replaced by later agreements for each collision case)
· For HD-FDD, for cases (if any) where collision handling needs to be specified, then the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum are used as a starting point if deemed applicable.

Agreements: [38.211] (replaced by later agreements for each collision case)
· (Working assumption) For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
· Sending an LS to RAN4 to inform the above working assumption, and to ask for feedback if any 
· The LS will not include the two FFS bullets

Draft LS in R1-2102094 is approved. Final LS to be uploaded/updated depending on whether or not there are additional agreements for RedCap related to RAN4. Final LS in R1-2102146

Agreements: (replaced by later agreements for each collision case)
· For HD-FDD operation for RedCap UEs, collisions may be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching




RAN1#104bis-e:

	R1-2103796	FL summary #1 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2103884	FL summary #2 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2103935	FL summary #3 on duplex operation for RedCap	Moderator (Qualcomm)

Agreements: [38.213]
· For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
· For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order

Agreements: (replaced by later agreements)
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered

Working assumption: (no change)
· For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 

Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 

Working assumption: [38.211] (replaced by later agreement in RAN1#106bis-e)
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than [NRX-TX Tc] after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than [NTX-RX Tc] after the end of the last transmitted uplink symbol in the same cell
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 

Working assumption: (replaced by later agreements for Case 5)
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
· Option 3: Leave to UE implementation whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select from the following options
· Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
· Option 3: Leave to UE implementation whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
· FFS: whether or not the semi-static configured UL transmission includes a valid RO




RAN1#105-e:

	R1-2106006	FL summary #1 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2106145	FL summary #2 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2106244	FL summary #3 on duplex operation for RedCap	Moderator (Qualcomm)

Agreements: (completing the FFS of the agreement for Case 2, i.e., FFS on PDCCH carrying ULCI)
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI

Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.

Agreements: (replaced by later agreement)
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH
· Option 2: Leave to UE implementation whether to receive the configured PDCCH or transmit the PRACH on the valid RO
· Option 3: If configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized
· Option 4: Configured PDCCH is prioritized over valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· FFS: whether or not the set of symbols overlapping with PDCCH in CSS set includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS whether a valid RO follows TDD’s or FDD’s definition, and if so, the corresponding impact
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreements: (replaced by later agreement)
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured DL
· Option 2: Leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· Other options are not precluded.
· FFS: whether or not the set of symbols overlapping with configured DL includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreements: (replaced by later agreement)
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD for operation on a single carrier /single cell in unpaired spectrum
· Option 2: Leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO
· Option 3: Follow the handling of Case 1 that when the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 2 in R1-2103809)
· Option 4: Valid RO is prioritized over dynamic DL that UE performs PRACH transmission and does not perform the DL receptions (Interpretation 3 in R1-2103809)
· Option 5: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 1 in R1-2103809)
· FFS: whether or not the set of symbols overlapping with dynamic DL reception includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported




RAN1#106-e:

	R1-2108252	FL summary #1 on duplex operation for RedCap	Moderator (Qualcomm Inc.)
R1-2108327	FL summary #2 on duplex operation for RedCap	Moderator (Qualcomm Inc.)
R1-2108328	FL summary #3 on duplex operation for RedCap	Moderator (Qualcomm Inc.)
R1-2108477	FL summary #4 on duplex operation for RedCap	Moderator (Qualcomm Inc.)
R1-2108478	FL summary #5 on duplex operation for RedCap	Moderator (Qualcomm Inc.)

Agreements: [38.213]
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 

Agreements: [38.213] (completing the above FFS)
· For Case 5 of SSB overlaps with configured UL transmission, the configured UL transmission includes PUCCH transmission configured by higher layers
· Note:  The UL transmission indicated by DCI is supposed to be dynamic UL transmission.

Agreements: [38.213 for valid ROs]
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid, and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 
 
Agreements: [38.213]
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.

Agreements: [38.213]
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), leave it to UE implementation whether to receive the DL or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.
 
Agreements: (replaced by later agreement)
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission

Agreements: (replaced by later agreement)
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, downselect one of following options in next meeting
· Option 2: Leave to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
· Option 3: Follow the handling of Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission)
· Option 4: Valid RO is prioritized over dynamic DL reception




RAN1#106bis-e:

	R1-2110431	FL summary #1 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2110432	FL summary #2 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2110433	FL summary #3 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2110554	FL summary #4 on duplex operation for RedCap	Moderator (Qualcomm)
R1-2110610	FL summary #5 on duplex operation for RedCap	Moderator (Qualcomm)

Agreements: [38.213]
· For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD

Agreements: [38.211]
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· Note: With this agreement, no need to confirm below Working Assumption (From RAN1#104e)
· Working Assumption (FromRAN1#104e )
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions

Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
 
Agreements: [38.213]
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: whether or not there are conditions that need to be considered
 
Agreements: (no spec impact)
· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification

Agreements: (replaced by later agreement)
· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9

Agreements: [38.213]
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH

Agreements: [38.213]
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FD

Agreements: [38.211, 38.213]
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than NRX-TX Tc after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than NTX-RX Tc after the end of the last transmitted uplink symbol in the same cell
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs. 
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap




RAN1#107-e:

	R1-2112544	FL summary #1 on other aspects for RedCap		Moderator (Qualcomm)
R1-2112600	FL summary #2 on other aspects for RedCap		Moderator (Qualcomm)
R1-2112601	FL summary #3 on other aspects for RedCap		Moderator (Qualcomm)

Agreement: [38.213]
· 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: [38.213]
· 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: [38.213]
· 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

[bookmark: _Hlk88171850]Agreement: [38.213]
·      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 spec impact)
·      No additional UE behavior for DL/UL collision handling is specified in Rel-17 if SFI monitoring is supported for HD-FDD RedCap UEs.




RAN1#108-e:

	R1-2202583	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202668	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202669	FL summary #3 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)
R1-2202897	FL summary #4 on other aspects of UE complexity reduction for RedCap	Moderator (Qualcomm)

Agreement: [38.213]
· The following text proposal to TS 38.213, clause 17.2 is endorsed
===================== Unchanged parts are omitted=====================
If a HD-UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH in a set of symbols and the UE detects a DCI format indicating to the HD-UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the HD-UE does not expect to cancel the transmission of the PUCCH or PUSCH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the HD-UE detects the DCI format; otherwise, the HD-UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	the HD-UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the HD-UE detects the DCI format. The HD-UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15 kHz or larger; otherwise .
===================== Unchanged parts are omitted =====================

Agreement: [38.214]
· The following text proposal to TS 38.214 is endorsed.
	======TP to TS 38.214 V17.0.0 ======
[bookmark: _Toc91695412][bookmark: _Toc36645501][bookmark: _Toc29674271][bookmark: _Toc45810546][bookmark: _Toc11352084][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc20317974][bookmark: _Toc29673278][bookmark: _Toc104235370]5.1.2.1	Resource allocation in time domain
< unchanged text omitted>
[bookmark: _Hlk505671103]A PDSCH reception in a slot of a multi-slot PDSCH reception is omitted according to the conditions in Clause 11.1 and Clause 17.2 of [6, TS38.213].
< unchanged text omitted>
[bookmark: _Toc11352143][bookmark: _Toc45810613][bookmark: _Toc29674338][bookmark: _Toc20318033][bookmark: _Toc91695483][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc27299931][bookmark: _Toc36645568][bookmark: _Toc104235373]6.1.2.1	Resource allocation in time domain
< unchanged text omitted>
For PUSCH repetition Type A and TB processing over multiple slots, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. 
< unchanged text omitted>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2, where N=1. 
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a ‘CSI request’ field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a ‘CSI request’ field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a ‘CSI request’ field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213].
< unchanged text omitted>
[bookmark: _Toc91695490]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< unchanged text omitted>
A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 9, Clause 11.1, and Clause 11.2A and Clause 17.2 of [6, TS 38.213]. 
< unchanged text omitted>
======TP to TS 38.214 V17.0.0 ======




Working assumption: [38.213, 38.214]
· For Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4/MsgB, reuse the same handling as for other dynamically scheduled UL transmission and prioritize the SSB
· Note: Whether the above collision rule is reused for Msg3 PUSCH repetition is up to the agreement in the CE WI

Agreement: [38.213]
· DL-UL collision handling for HD-FDD operation is applied after intra-UE multiplexing/prioritization, and the following TP to Clause 9 of TS 38.213 is endorsed
	===================== Unchanged parts are omitted=====================
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission as described in clause 11.1, and clause 11.1.1 and clause 17.2. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
===================== Unchanged parts are omitted =====================



Agreement: [38.213]
· The following text proposal to TS 38.213, clause 17.2 is endorsed
	===================== Unchanged parts are omitted=====================
If a HD-UE would transmit a PRACH based on a detected DCI format, or PUSCH, or PUCCH, or PRACH, or SRS based on a detected DCI format and the HD-UE is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, the HD-UE does not transmit PUSCH or PUCCH or PRACH if a transmission would overlap with any symbol from the set of symbols and the HD-UE does not transmit SRS in the set of symbols.
===================== Unchanged parts are omitted =====================



Agreement: [38.213]
· The following text proposal to TS 38.213, clause 17.2 is endorsed
	===================== Unchanged parts are omitted =====================
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH triggered by higher layers starting or ending at a symbol that is earlier or later than  or, respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks
===================== Unchanged parts are omitted =====================


 
Conclusion:
· For collision handling, HD-FDD RedCap UEs do not support [partialCancellation] in Rel-17
· Note: No specification impact is expected




RAN1#109-e:

	R1-2205107	FL summary for preparatory phase for Rel-17 RedCap maintenance	Moderator (Ericsson)
R1-2205364	FL summary #1 for maintenance on HD-FDD for RedCap	Moderator (Qualcomm)
R1-2205442	FL summary #2 for maintenance on HD-FDD for RedCap	Moderator (Qualcomm)

Agreement: [38.213]
· Adopt the text proposal of Modified FL2 High Priority Proposal 1-2 in R1-2205442 to TS 38.213, clause 17.2

Agreement: [38.214]
· FL1 High Priority Proposal 2-3 in R1-2205442 is agreed.

Agreement: [38.213]
· Adopt the text proposal of FL2 Medium Priority Proposal 3-1 in R1-2205442 to TS 38.213, clause 17.2

Note: To editors, the proposals cited by the agreements could be found in the section of summary of R1-2205442.

Agreement: [38.213]
Confirm the following WA from RAN1#108-e:
· For Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4/MsgB, reuse the same handling as for other dynamically scheduled UL transmission and prioritize the SSB
· Note: Whether the above collision rule is reused for Msg3 PUSCH repetition is up to the agreement in the CE WI.

Agreement: [38.213]
· For a HD-UE in paired spectrum and for PUSCH repetition type B transmission
· Symbols that are not at least before the first symbol or not at least  after the last symbol in the set of symbols with SSB transmission are considered as invalid symbols for PUSCH repetition type B transmission




RAN1#110bis-e:

	R1-2210245	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)
R1-2210246	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)
R1-2210247	FL summary #1 on Rel-17 RedCap maintenance		Moderator (Ericsson)

Agreement:
· The draft CR in R1-2209779 for 38.214 clauses 6.1.2.1, 6.1.2.3.1 and 6.1.2.3.3 is endorsed in principle, except that the word “would” is replaced with ”does” in the tracked changes.
· Adopt the following TP for 38.214 clause 6.1.2.3.3.
	For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1, and clause 11.2A, and clause 17.2 of [6, TS 38.213].



Agreement:
Final 38.214 CR0357 in R1-2210631 is endorsed

Agreement:
The draft CR in R1-2208605 for 38.214 clause 6.1.2.1 is endorsed in principle, except that the word “would” is replaced with ”do” in the tracked changes.

Agreement:
Final 38.214 CR0356 in R1-2210630 is endorsed




4 [bookmark: _Toc117110443]Maximum number of DL MIMO layers
RAN1#104e:

	R1-2101849	FL summary #1 for UE complexity reduction for RedCap	Moderator (Ericsson)
R1-2101850	FL summary #2 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101851	FL summary #3 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101852	FL summary #4 for UE complexity reduction for RedCap 	Moderator (Ericsson)

Agreements: [FFS]
· For relaxed maximum number of DL MIMO layers:
· FFS: need for modification of DCI fields/formats
· FFS: need for modification of CSI measurement/reporting




RAN1#105-e:

	R1-2106027	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2106166	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2106282	FL summary #3 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)

Conclusion:
· For a RedCap UE, when motivated by reduced max number of DL MIMO layers modifications to CSI measurement and/or reporting mechanisms are not pursued in Rel-17.




RAN1#106-e:

	R1-2108316	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2108524	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)




5 [bookmark: _Toc117110444]Relaxed maximum modulation order
RAN1#104e:

	R1-2101849	FL summary #1 for UE complexity reduction for RedCap	Moderator (Ericsson)
R1-2101850	FL summary #2 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101851	FL summary #3 for UE complexity reduction for RedCap 	Moderator (Ericsson)
R1-2101852	FL summary #4 for UE complexity reduction for RedCap 	Moderator (Ericsson)

Agreements: (no spec impact)
· The MCS tables currently defined are re-used for RedCap UEs
· FFS which MCS table is the default one for RedCap (i.e., the default one for non-RedCap UEs or the one with low SE entries)
· FFS mandatory/optional of the MCS tables
· Note: there is no new MCS table to be introduced for RedCap UEs

Agreements: (no spec impact)
· The CQI tables currently defined are re-used for RedCap UEs.
· FFS mandatory/optional of the CQI tables
· There is no new CQI table to be introduced for RedCap UEs




RAN1#105-e:

	R1-2106027	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2106166	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2106282	FL summary #3 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)

Agreements: [38.306, 38.331]
· For a RedCap UE, 64QAM MCS tables (Table 5.1.3.1-1 in TS 38.214 for DL and UL OFDM and Table 6.1.4.1-1 in TS 38.214 for UL w/ transform precoding respectively) are the “default” ones and are mandatory.
· The following is optionally supported by RedCap UEs:
· 256QAM MCS tables (Table 5.1.3.1-2 in TS 38.214 for DL and UL OFDM) 
· 64QAM low SE MCS tables (Table 5.1.3.1-3 in TS 38.214 for DL and UL OFDM and Table 6.1.4.1-2 in TS 38.214 for UL w/ transform precoding respectively)

Agreements: [38.306, 38.331]
· For a RedCap UE, “CQI table 1” (Table 5.2.2.1-2 in TS 38.214), that corresponds to MCS Table 5.1.3.1-1 in TS 38.214, is mandatory.
· The following is optionally supported by a RedCap UE:
· “CQI table 2” (Table 5.2.2.1-3 in TS 38.214) that corresponds to MCS Table 5.1.3.1-2 in TS 38.214 (256QAM MCS table) 
· “CQI table 3” (Table 5.2.2.1-4 in TS 38.214) that corresponds to MCS Table 5.1.3.1-3 in TS 38.214 (64QAM low SE MCS table)

Agreements: [38.306, 38.331]
· Both 256QAM MCS table for PDSCH and “CQI table 2” (Table 5.2.2.1-3 in TS 38.214) are supported by a RedCap UE indicating support of 256QAM for PDSCH.

Agreements: [38.306, 38.331]
· For a RedCap UE, support of 64QAM low SE MCS table for PDSCH and support of “CQI table 3” (Table 5.2.2.1-4 in TS 38.214) are not coupled and capability of each can be reported independent of the other.

Agreements: [38.306, 38.331]
· For a RedCap UE, support of 64QAM low SE MCS table for PDSCH (Table 5.1.3.1-3 in TS 38.214) and support of 64QAM low SE MCS tables for PUSCH (Table 5.1.3.1-3 in TS 38.214 for UL OFDM and Table 6.1.4.1-2 in TS 38.214 for UL w/ transform precoding respectively) are not coupled and capability of each can be reported independent of the other.




RAN1#106-e:

	R1-2108316	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2108524	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)




6 [bookmark: _Toc117110445]LS exchange on L2 buffer size reduction
RAN1#106bis-e:

	R1-2110444	FL summary #1 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2110501	FL summary #2 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2110535	FL summary #3 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2110574	FL summary #4 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2110591	FL summary #5 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)
R1-2110639	FL summary #6 on other aspects of UE complexity reduction for RedCap	Moderator (Intel)

Agreements: [LS]
· For reduction in L2 buffer size requirements via peak rate scaling factors for Rel-17 RedCap
· Send a response LS to RAN2 with the following:
· RAN1 discussed various options for use of peak rate scaling factor as potential means of L2 buffer size reduction for Rel-17 RedCap but has not arrived at a consensus on whether and how to pursue L2 buffer size reduction as a cost/complexity reduction feature till RAN1#106b-e.
· RAN1 does not intend to continue discussions on the issue unless further indication is received from RAN2.
· In addition to the options of maintaining Rel-15 specifications (no spec change) or defining that peak rate scaling factors are not applicable for Rel-17 RedCap UEs (i.e., scaling factor = 1), RAN1 also discussed the following options towards optimizing peak rate scaling factor for RedCap for L2 buffer size reduction:
· Relaxing the product of max number of layers, max modulation order, and scaling factor to < 4, and/or
· Reducing the scaling factor to < 0.4
· While it was observed that Rel-15 specifications with the same scaling factors and constraints may still be available for RedCap UEs (no spec changes), RAN1 could not converge on whether the cost/complexity benefits are sufficient to justify the above options for optimization of peak rate scaling factor for RedCap changes for L2 buffer size reduction. 
· It was noted the proponent companies for optimizing peak rate scaling factor for RedCap towards L2 buffer size reduction could agree to relaxing the product to be smaller value (4->[1.5]) while keeping the existing scaling factor unchanged for Rel-17 RedCap.
· It was also noted by multiple companies in RAN1 that more effective UE cost/complexity reduction features with the same performance impact were discussed and not pursued by RAN1 during the SI phase. Thus, such companies consider L2 buffer size reduction via peak rate scaling factor optimization as out-of-scope for the current WI.
· LS to RAN2 endorsed in R1-2110638




7 [bookmark: _Toc117110446]RAN1 aspects of RAN2-led WI objectives
RAN1#105-e:

	R1-2105981	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2106094	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2106146	FL summary #3 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2106195	FL summary #4 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2106328	FL summary #5 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)

Working assumption: (replaced by later agreement)
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
· FFS the possibility of supporting Msg3 for the early indication 

Agreements: (if the above working assumption is confirmed) [38.331]
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB

Send an LS to RAN2 informing them the above working assumption and the agreement for early indication, possibly also RAN2-related agreements. Draft LS in R1-2106216 which is approved, with final LS in R1-2106329.

Working assumption: [38.306]
· RedCap UE type is defined based on one of the following options
· Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.
· Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
· FFS: details of the set of reduced capabilities

Conclusion:
· RAN1 postpones the discussion on constraining of reduced capabilities, and if deemed necessary, RAN1 can come back

Agreements: (no spec impact)
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised




RAN1#106-e:

	R1-2107868	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108341	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108369	FL summary #3 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108483	FL summary #4 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108552	FL summary #5 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108614	FL summary #6 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)
R1-2108630	FL summary #7 on RAN1 aspects for RAN2-led features for RedCap	Moderator (NTT DOCOMO)

Agreements: [38.331]
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

Conclusion
· Whether there is RA-RNTI overlapping issue and how to address RA-RNTI overlapping issue in the early indication of RedCap UEs in Msg1 in Rel-17 is up to RAN2.

Conclusion
· There is no consensus in RAN1 on whether to have the access barring indication in DCI scheduling SIB1, and RAN1 can come back if triggered by RAN2.

Agreements: (no spec impact)
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs

Agreements: [38.304, 38.306, 38.331]
· A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
· Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC

Agreements: (no spec impact)
· Send an LS to RAN2 informing RAN2-related agreements in AI8.6 in RAN1#106-e
· FFS details
· Draft LS in R1-2108615 which is approved, with final LS in R1-2108631.




RAN1#106bis-e:

	R1-2109688	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap	Moderator (Apple)
R1-2110451	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap	Moderator (Apple)

Conclusion:
· It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication




RAN1#107-e:

	R1-2111883	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap	Moderator (Apple)
R1-2112654	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap	Moderator (Apple)
R1-2112818	FL summary #3 on RAN1 aspects for RAN2-led features for RedCap	Moderator (Apple)

Agreement: [38.321, 38.331]
· 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




RAN1#108-e:

	R1-2202546	FL summary #1 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
R1-2202589	FL summary #2 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
R1-2202678	FL summary #3 on RAN1 aspects for RAN2-led features for RedCap		Moderator (Apple)
 
Conclusion:
· For Case 2 of 2-step RACH procedure (i.e., no dedicated MsgA preamble and no MsgA PRACH resource is configured for early indication of Redcap UEs), do not support early RedCap UE indication in MsgA PUSCH part using dedicated resource configuration.

Conclusion:
· For Case 1 of 2-step RACH procedure (i.e., either dedicated MsgA preamble or MsgA PRACH resource is configured for early indication of Redcap UEs), do not support early RedCap UE indication in MsgA PUSCH part using dedicated resource configuration.
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RAN1#106-e:

	R1-2108669	FL summary on RAN1 RRC parameter list for RedCap			Moderator (Ericsson)
R1-2108670	Initial draft RAN1 RRC parameter list for RedCap				Moderator (Ericsson)




RAN1#106bis-e:

	R1-2110383	FL summary on RAN1 RRC parameter list for Rel-17 NR RedCap		Moderator (Ericsson)
R1-2110384	Draft RAN1 RRC parameter list for Rel-17 NR RedCap			Moderator (Ericsson)
R1-2108670	Initial draft RAN1 RRC parameter list for RedCap				Moderator (Ericsson)

R1-2110573	Consolidated higher layers parameter list for Rel-17 NR			Moderator (Ericsson)
R1-2110575	LS on Re-17 LTE and NR higher-layers parameter list			RAN1, Ericsson
R1-2110654	Summary of Email discussion on Rel-17 RRC parameters for LS to RAN2	Moderator (Ericsson)
R1-2110680	Collection of higher layers parameter list for Rel-17 LTE and NR		Moderator (Ericsson)




RAN1#107-e:
	
	R1-2112504	FL summary on RAN1 RRC parameter list for Rel-17 NR RedCap		Moderator (Ericsson)
R1-2112505	Draft RAN1 RRC parameter list for Rel-17 NR RedCap			Moderator (Ericsson)

R1-2112976	Consolidated higher layers parameter list for Rel-17 NR			Moderator (Ericsson)
R1-2112977	LS on updated Rel-17 LTE and NR higher-layers parameter list		RAN1, Ericsson
R1-2112978	Summary of Email discussion on Rel-17 RRC parameters for LS to RAN2	Moderator (Ericsson)
R1-2112979	Collection of higher layers parameter list for Rel-17 LTE and NR		Moderator (Ericsson)




RAN1#108-e:

	R1-2202533	FL summary on RAN1 RRC parameter list for Rel-17 NR RedCap		Moderator (Ericsson)
R1-2202534	Draft RAN1 RRC parameter list for Rel-17 NR RedCap			Moderator (Ericsson)

R1-2202759	Consolidated higher layers parameter list for Rel-17 NR			Moderator (Ericsson)
R1-2202760	LS on updated Rel-17 LTE and NR higher-layers parameter list		RAN1, Ericsson
R1-2202543	Summary of Email discussion on Rel-17 RRC parameters for LS to RAN2	Moderator (Ericsson)
R1-2202761	Collection of higher layers parameter list for Rel-17 LTE and NR		Moderator (Ericsson)
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RAN1#106bis-e:

	R1-2109711	Summary on UE features for REDCAP	Moderator (NTT DOCOMO)
R1-2110587	Updated RAN1 UE features list for Rel-17 NR after RAN1 #106bis-e	Moderators (AT&T, NTT DOCOMO, INC.)

Agreements: [38.306, 38.331, TR 38.822]
FG 28-1 is kept as “RedCap UE” as follows.
	28. NR_redcap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
FFS whether to add any other basic features for RedCap UE
	
	Yes
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provided as placeholders.

Agreements: [38.306, 38.331, TR 38.822]
FG 28-3 is kept as “Half-duplex FDD operation type A for RedCap UE” as follows.
	28. NR_redcap
	28-3
	Half-duplex FDD operation type A for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE
	28-1
	Yes
	
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	
	
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provided as placeholders.

Agreements: [38.306, 38.331, TR 38.822]
FG 28-1 is supported as a basic FG for RedCap UE
1. It is clarified in the column of “Mandatory/Optional”

Agreements: [38.306, 38.331, TR 38.822]
The sentence in “Consequence if the feature is not supported by the UE” in FG28-1 is revised as “Network assumes the UE is not a RedCap UE”

Agreements: [38.306, 38.331, TR 38.822]
The sentence in “Consequence if the feature is not supported by the UE” in FG28-3 is revised as “UE is assumed to support FD-FDD in FDD bands”

Agreements: [38.306, 38.331, TR 38.822]
1. FG 28-4 is removed
1. RedCap UE supports FG1-4 (256QAM for PDSCH) as optional with capability signalling both for FR1 and FR2
· Add a note in FG 1-4 (256QAM for PDSCH) that “For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH”




RAN1#107-e:

	R1-2112137	Summary on UE features for REDCAP	Moderator (NTT DOCOMO)
R1-2112903	LS on updated Rel-17 RAN1 UE features list for NR	RAN1, NTT DOCOMO, AT&T
R1-2112902	Updated RAN1 UE features list for Rel-17 NR after RAN1 #107-e	Moderators (AT&T, NTT DOCOMO, INC.)

Agreement: [38.306, 38.331, TR 38.822]
· FG 28-5 is removed
· Add a note in FG 1-5 (256QAM for PUSCH) that “For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH”

Agreement: [38.306, 38.331, TR 38.822]
· Following features are not added into FG 28-1
· Supported Rx branches and corresponding maximum DL MIMO layers
· RedCap UE must indicate this capability from RAN1 perspective
· Supported FDD operation
· Supported maximum DL modulation order

Agreement: [38.306, 38.331, TR 38.822]
· Inform RAN2 that “From RAN1 perspective, it would be enough to indicate the maximum number of PDSCH MIMO layers per band for RedCap UEs, but RAN1 notes that the type of FG2-3 (maxNumberMIMO-LayersPDSCH) is currently per FSPC and that it is up to RAN2 whether to signal per band or per FSPC”
· Note: If RAN2 decides to reuse the existing signaling (FG2-3) with modification for RedCap, then FG 28-2 is not needed from RAN1 perspective. If RAN2 decides to keep FG28-2, a RedCap UE must indicate FG28-2 from RAN1 perspective.
· 1st bullet is captured in the LS to RAN2 being discussed in [107-e-R17-UE-features-REDCAP-02]

Agreement: [38.306, 38.331, TR 38.822]
· For early indication of RedCap UE,
· The capability of early indication of RedCap UE in Msg.1 for 4-step RACH is added as a component in FG 28-1
· FFS other early indication schemes




RAN1#108-e:

	R1-2201515	Summary on UE features for REDCAP	Moderator (NTT DOCOMO, INC.)
R1-2202927	LS on updated Rel-17 RAN1 UE features list for NR	RAN1, NTT DOCOMO, AT&T
R1-2202928	Updated RAN1 UE features list for Rel-17 NR after RAN1 #108-e	Moderators (AT&T, NTT DOCOMO, INC.)
R1-2202929	Updated RAN1 UE features list for Rel-17 NR after RAN1 #108-e including remaining RAN1 issues        Moderators (AT&T, NTT DOCOMO, INC.)

Agreement: [38.306, 38.331, TR 38.822]
· Following capabilities are added as components in FG 28-1
· a) Separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· b) Separate initial DL BWP for RedCap UEs
· It includes CSS/CORESET for random access 
· FFS: For separate initial DL BWP used for paging, CD-SSB is included
· For separate initial DL BWP only used for RACH, SSB may or may not be included

Agreement: [38.306, 38.331, TR 38.822]
· Component in FG 28-1 is updated as follows
· a) Separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· Enabling/disabling of frequency hopping for common PUCCH resources
· Add a note in FG 28-1: It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

Agreement: [38.306, 38.331, TR 38.822]
· Delete FG 28-2
· (As conclusion) It is up to RAN4 whether/how to report UE Rx structure for FR2




RAN1#109-e:

	R1-2204404	Summary on UE features for REDCAP	Moderator (NTT DOCOMO, INC.)

R1-2205328	LS on updated Rel-17 RAN1 UE features list for NR		RAN1, AT&T, NTT DOCOMO, INC.
R1-2202927	Updated RAN1 UE features list for Rel-17 NR after RAN1 #109-e Week1	Moderators (AT&T, NTT DOCOMO, INC.)

R1-2205609	LS on updated Rel-17 RAN1 UE features list for NR		RAN1, AT&T, NTT DOCOMO, INC.
R1-2205607	Updated RAN1 UE features list for Rel-17 NR after RAN1 #109-e Week2	Moderators (AT&T, NTT DOCOMO, INC.)
R1-2205608	Updated RAN1 UE features list for Rel-17 NR after RAN1 #109-e Week2 including remaining RAN1 issues	Moderators (AT&T, NTT DOCOMO, INC.)

Agreement:
· No FDD/TDD and FR1/FR2 differentiation are necessary for FG 28-1

Agreement:
· Following components are added in FG 28-1
· 1 UE-specific RRC configured DL BWP per carrier
· 1 UE-specific RRC configured UL BWP per carrier
· RRC reconfiguration of any parameters related to BWP
· [RRC-configured DL BWP with CD-SSB or NCD-SSB]
· NCD-SSB based measurements in RRC-configured DL BWP
· Add a note in FG 28-1: A UE supporting this FG is not required to support FG 6-1
· Add an FG for RRC-configured DL BWP without CD-SSB or NCD-SSB for RedCap
	28. NR_redcap
	28-1a
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB
FFS whether to add additional components
	28-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling



Agreement:
· Component 9 in FG 28-1 is updated as: [UE-specific RRC- configured DL BWP with CD-SSB or NCD-SSB]

Agreement:
· Confirm the contents in square brackets in the columns of “Consequence if the feature is not supported by the UE” in FG 28-1
· Confirm the note “RedCap UEs do not support carrier aggregation or dual connectivity.” in FG 28-1

Agreement:
· The columns of “Consequence if the feature is not supported by the UE” in FG 28-3 is updated as: UE is assumed to support FD-FDD in that FDD bands

Agreement:
· The prerequisite FGs of FG 6-2/6-3/6-4 are revised as “6-1 or 28-1”
· Component 5 in FG 6-2/6-3 is revised as: BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell. For RedCap UE, BW of a UE-specific RRC configured BWP includes CD-SSB or NCD-SSB
· Component 6 in FG 6-4 is revised as: BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell. For RedCap UE, BW of a UE-specific RRC configured BWP includes CD-SSB or NCD-SSB




RAN1#110:

	R1-2207705	Summary on UE features for NR RedCap		Moderator (NTT DOCOMO, INC.)
R1-2208117	Summary #2 on UE features for NR RedCap		Moderator (NTT DOCOMO, INC.)

R1-2207925	LS on updated Rel-17 RAN1 UE features list for NR		RAN1, AT&T, NTT DOCOMO, INC.
R1-2207923	Updated RAN1 UE features list for Rel-17 NR after RAN1 #110 Thursday	Moderators (AT&T, NTT DOCOMO, INC.)

Agreement:
· Apply the following for Component 5 of FG28-1
· Remove FFS and keep “For separate initial DL BWP used for paging, CD-SSB is included”
· Add following sentence
· “For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included”

Conclusion:
· FFSs for FG 28-1/1a regarding any additional components are to be removed.




RAN1#110bis-e:

	R1-2210278	Summary#1 on UE features for SL enh and RedCap		Moderator (NTT DOCOMO, INC.)

R1-2210489	LS on updated Rel-17 RAN1 UE features lists for NR	after RAN1#110bis-	RAN1, AT&T, NTT DOCOMO, INC.
R1-2210488	Updated RAN1 UE features list for Rel-17 NR after RAN1 #110bis-e		Moderators (AT&T, NTT DOCOMO, INC.)
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RAN1#106bis-e:

	R1-2108714	LS on capability related RAN2 agreements for RedCap				RAN2
R1-2110382	FL summary on incoming LS on capability related RAN2 agreements for RedCap	Moderator (Ericsson)




RAN1#107-e:

	R1-2112503	FL summary on incoming LS on capability related RAN2 agreements for RedCap	Moderator (Ericsson)

Agreement: [38.306, 38.331, TR 38.822]
The following Rel-15/16 capabilities (FGs) for L1 UE features in TR 38.822 V16.1.0 are related to more than 2 UE Rx branches or more than 2 DL MIMO layers and should therefore not be applicable to RedCap UEs.
· 4-12
· 16-3a-3
· 16-3b-2

Agreement: [38.306, 38.331, TR 38.822]
A RedCap UE does not support capabilities related to more than 2 UE Tx branches or more than 2 UL MIMO layers.

Agreement: [38.306, 38.331, TR 38.822]
RAN1 does not provide a complete list of Rel-15/16 capabilities (FGs) for L1 UE features in TR 38.822 V16.1.0 that should not be applicable to RedCap UEs because they are related to IAB.

Agreement: [38.306, 38.331, TR 38.822]
Capture the following earlier RAN1 agreements regarding RF/RRM FGs 1-4 and 1-5 in the LS reply to RAN2:
· RedCap UE supports FG1-4 (256QAM for PDSCH) as optional with capability signalling both for FR1 and FR2
· Add a note in FG 1-4 (256QAM for PDSCH) that “For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH”
· Add a note in FG 1-5 (256QAM for PUSCH) that “For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH”

Agreement: [LS]
LS to RAN2 on REDCAP UE capability [with draft in R1-2112753] is endorsed in R1-2112754.
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1. RP-221162, “Status report for WI Support of reduced capability NR devices”, June 2022
1. RP-222204, “Status report for WI Perf part: Support of reduced capability NR devices”, September 2022
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