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1. Introduction
[bookmark: _Hlk49419066]In RP-210918, “Revised WID on support of reduced capability NR devices”, which has been approved in RAN#91-e, has the objective of specifying support for UE complexity reduction features [1]:
· 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.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]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.)


[bookmark: _Toc51768541][bookmark: _Toc51771048]   	In RAN1 104-e, agreements has been made from RAN1 regarding support for UE with bandwidth reduction feature [2].
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.
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)
· Note: 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


In this contribution, we discuss the relating aspect on support of complexity reduction feature with reduced maximum UE bandwidth for RedCap UE in downlink bandwidth part.
2. Discussion 
It has been agreed that maximum UE bandwidth of RedCap UE are reduced to 20MHz/100MHz for FR1 and FR2 during and after initial access. And RedCap UE may not support bandwidth wider than agreed bandwidth after initial access. During initial access, UE perform PDCCH monitoring in CSS and receive corresponding PDSCH. The frequency resource of PDSCH scheduled by PDCCH in CSS will be scheduled in the resource blocks covered by CORESET#0. The configuration of CORESET #0 in FR1/FR2 will not be larger than agreed maximum UE bandwidth for RedCap UE. Hence, there may be no impact on PDCCH monitoring and downlink data reception during initial access. While it may also be feasible for RedCap UE operating in downlink bandwidth part configured to be larger than maximum UE bandwidth after initial access. For downlink bandwidth part other than initial downlink bandwidth part, UE may monitor PDCCH in USS and receive scheduled PDSCH. The frequency resource allocation of scheduled PDSCH may start with lowest index RB of the downlink bandwidth part and with maximum length of size for the downlink bandwidth part. If the size of the bandwidth part is configured wider than maximum UE bandwidth, UE may not be able to receive PDSCH successfully as some scheduled RBs may be outside the frequency range covered by UE bandwidth. To support downlink bandwidth part other than initial downlink bandwidth part configured wider than maximum UE bandwidth, resource allocation in frequency domain of PDSCH shall span within the resource blocks covered by UE bandwidth. It may consider that allocating frequency resource of PDSCH in the resource blocks  covered by CORESET in which the PDCCH in USS is received, which is similar to PDSCH scheduled by PDCCH in CSS as the frequency resource will span within the bandwidth of CORESET#0. It may also require that configuring the bandwidth of CORESET no wider than maximum UE bandwidth in downlink bandwidth part other than initial downlink bandwidth part.
Proposal 1: gNB allocate frequency resource of PDSCH in the bandwidth of CORESET in which the PDCCH in USS is received for the downlink bandwidth part other than initial bandwidth part.
Proposal 2: Configure the bandwidth of CORESET no wider than maximum UE bandwidth in downlink bandwidth part other than initial downlink bandwidth part.

3. Conclusion
In this contribution, we discuss the aspects on support of RedCap UE with reduced maximum UE bandwidth feature in downlink bandwidth part other than initial downlink bandwidth part and have the following proposal.
Proposal 1: gNB allocate frequency resource of PDSCH in the bandwidth of CORESET in which the PDCCH in USS is received for the downlink bandwidth part other than initial bandwidth part.
Proposal 2: Configure the bandwidth of CORESET no wider than maximum UE bandwidth in downlink bandwidth part other than initial downlink bandwidth part.
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