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Introduction
The work item on NR support of reduced capability NR devices was approved in [1] and revised in [2]. One objective is to specify the support for the following UE complexity reduction features: 
· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
This contribution provides views on aspects related to reduced maximum UE bandwidth for RedCap.

Aspects related to reduced maximum UE bandwidth
In last RAN1#104bis-e meeting [3], there were the following working assumptions and agreements related to reduced maximum UE bandwidth.

Working assumption:
· [bookmark: _Hlk70411341][bookmark: _Hlk70411097]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: 
· 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:
· [bookmark: _Hlk70410626]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:
· 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.
· [bookmark: _Hlk70410455]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: 
· 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.

Initial UL BWP
For the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, in our perspective, there is no need to allow a RedCap UE to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth for the sake of simplicity and operability. It is undeniable that larger bandwidth would provide higher data rates as well as larger complexity and overhead which are undesirable especially for RedCap UEs.
For Option 3, it may cause additional restrictions on non-RedCap UEs and bring performance degradation. For Option 1, reusing the same UL BWP between RedCap UEs and non-RedCap UEs may result in the initial UL BWP for RedCap UEs wider than the maximum RedCap UE bandwidth. Hence, we prefer Option 2, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs during and after initial access.

Proposal 1: 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.

Initial DL BWP
For the initial DL BWP, we generally support the working assumptions in last RAN1#104bis-e meeting [3] and would like to delete words of FFS to make progress. We have the same view with the initial UL BWP that the bandwidth of the initial DL BWP for RedCap UEs are not expected to exceed the maximum RedCap UE bandwidth during initial access.

Proposal 2: 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.

In our understanding, after initial access, UE capability is known by gNB. There is no need to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth. In addition, it is not necessary to distinguish BWP#0 configuration for UE, i,e,. BWP#0 configuration option 1 or option 2. Hence, we would prefer the following proposal without BWP#0 configuration.

Proposal 3: After initial access, a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.

Non-initial BWP
Regarding the working assumption for non-initial BWP, we support to use FG 6-1 for FR1 as a starting point for the RedCap UE type capability.

Proposal 4: 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.
· FG 6-1 ("Basic BWP operation with restriction" as described in TR 38.822) can be used as a starting point for the RedCap UE type capability.

Other remaining issues
Regarding enabling that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth and PUCCH (for Msg4/MsgB HARQ feedback) and/or PUSCH (for Msg3/MsgA) transmissions fall within the RedCap UE bandwidth during initial access, they are in the same situation where four options are listed and other options are not precluded. 
In our view, gNB configuration and proper scheduling can provide a certain degree of assistants, but not all. Some other necessary and helpful solutions are not desired to be precluded. For the mechanism of proper RF retuning for RedCap, it would be better to send the LS to ask RAN4 confirmation. The feedback from RAN4 would provide assistance on down selection among options for RO and PUCCH/PUSCH frequency hopping. Hence, we support to send the draft LS on RF switching time for RedCap UE in R1-2104046. 

Proposal 5: Agree to send the LS on RF switching time for RedCap UE in R1-2104046.

For differentiation of RedCap and non-RedCap UEs to better network management and resource allocation, two general options are considered, one is reusing and the other is separating. Further down-select between reusing the existing resources and introducing separate resources for RedCap UEs, e.g., SIB-configured initial DL/UL BWP, CORESET, or RACH resource. The detailed pros and cons can be studied in RAN2 if necessary. 

Proposal 6: Further down-select between the following two options for differentiation of RedCap and non-RedCap UEs.
· Option 1: Reusing the existing resources.
· Option 2: Introducing separate resources for RedCap UEs.
· FFS: The resources can be SIB-configured initial DL/UL BWP, CORESET, or RACH resource.
· The detailed pros and cons can be studied in RAN2 if necessary.

Conclusion
In this contribution, we provided the following proposals:
Proposal 1: 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.

Proposal 2: 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.

Proposal 3: After initial access, a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.

Proposal 4: 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.
· FG 6-1 ("Basic BWP operation with restriction" as described in TR 38.822) can be used as a starting point for the RedCap UE type capability.

Proposal 5: Agree to send the LS on RF switching time for RedCap UE in R1-2104046.

Proposal 6: Further down-select between the following two options for differentiation of RedCap and non-RedCap UEs.
· Option 1: Reusing the existing resources.
· Option 2: Introducing separate resources for RedCap UEs.
· FFS: The resources can be SIB-configured initial DL/UL BWP, CORESET, or RACH resource.
· The detailed pros and cons can be studied in RAN2 if necessary.
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