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Introduction
This document discusses the aspects related to reduced maximum UE bandwidth for Reduced Capability NR devices. The aspects are as follows:
Initial DL BWP
[bookmark: _Hlk68266469]Initial UL BWP
LS to RAN4

Discussion
Initial DL BWP
This subsection is update of [1].

The following agreement was made in RAN1 #104bis-e:
	Working assumption:
· 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).



Regarding the FFS point above, we propose to introduce the separate initial DL BWP for RedCap UE. The gNB should be able to determine “common initial BWP is used” or “separate initial BWP is configured” for RedCap depending on the network operation strategy. For example, when the DL BWP is expected to be congested and/or the system bandwidth is larger, separate initial DL BWP can be configured. By this, more deployment flexibility can be obtained.

With the same reason, we propose to allow the additional CORESET for RedCap so that the gNB can determine whether to configure that depending on the network operation strategy including cell situation. Compared with the separate initial DL BWP, additional CORESET for RedCap requires more limitation but the resource overhead can be lower by sharing BWP with non-RedCap UEs.

[bookmark: initial][bookmark: initialDL]Proposal 1:	To allow the network operation with the separate initial DL BWP for RedCap UE
Proposal 2:	To allow the network operation with the additional CORESET for RedCap UE

	Initial UL BWP
The following agreement was made in RAN1 #104bis-e:
	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:
· [bookmark: _Hlk71531797]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.



For the scenario mentioned in the agreements above, we prefer option 2 for both during and after initial access. Our view on each option is as follows:
Option 1:		 There are working assumptions that RedCap UE supports initial DL BWP and non-initial BWP no wider than RedCap BW. This option does not align with this principle and increases the complexity.
Option 2: This option is the simplest and has the least impact on the legacy/non-RedCap UEs.
Option 3: It is too restrictive and has a large impact on the legacy/non-RedCap UE. For example, Msg1-FDM=8 cannot be configured for the legacy/non-RedCap UEs.

For the case option 2 is used, it is concerned how the RedCap UE transmits Msg1, Msg3 and PUCCH feedback for Msg4 whose resources for non-RedCap are configured outside the initial BWP. The possible solutions from the agreement in RAN1 #104-e are as follows:
	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

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



The dedicated resource configuration for RedCap within separate BWP has the merit that RedCap UE does not need RF retuning during initial access. On the other hand, it requires spec modification to support dedicated resource configuration in e.g. SIB1. Besides, resource overhead can be increased.

To reuse the resource configured for non-RedCap would have less spec impact on configuration. But proper RF retuning can be needed for UL transmission configured outside the RedCap initial UL BWP. Besides, for TDD operation, it would be needed that the centre frequency between DL and UL BWP is different. Then it requires the discussion whether it is allowed for the RedCap.

Based on the discussion above, our first preference is to configure the dedicated UL resource so that the RedCap UE does not need RF retuning during initial access. If such dedicated resource configuration is not acceptable, proper RF retuning should be allowed where the centre frequency between DL and UL BWP is different.

[bookmark: initialUL][bookmark: RO]Proposal 3:	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, support the 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.
Proposal 4:	For Msg1/3 and PUCCH for Msg4 transmission, dedicated UL resource should be configured for RedCap within separate initial UL BWP, or proper RF retuning should be allowed where the centre frequency between DL and UL BWP is different.

LS to RAN4
The draft LS to RAN4 [2] was made in RAN1 #104bis-e but not agreed to be sent:
	RAN1 has discussed the RedCap WI objective on “Reduced maximum UE bandwidth” and would like to ask RAN4 whether it would be feasible to maintain the same RF switching times for RedCap UEs as currently specified for non-RedCap UEs or even reduce the RF switching times for RedCap UEs under the following assumptions with manageable impacts (to e.g. device cost, power consumption, and specifications):
· The RF switching takes place between two frequency locations with different centre frequencies.
· The maximum UE RF bandwidth is 20 MHz for FR1 and 100 MHz for FR2, and the frequency change is up to 80 MHz for FR1 and up to 300 MHz for FR2.
· The RF bandwidth, SCS, QCL, and RRC configuration can be assumed to be the same before and after the RF switching, i.e. it is only the centre frequency that changes.
· The RF switching may take place during initial access or after initial access.



RAN4 guidance is beneficial for the discussion on proper RF retuning on initial UL BWP and fast BWP switching which we showed the benefit in [1]. Therefore, we are basically supportive to send the LS to RAN4.

However, before sending the LS, we think RAN1 needs discussion on frequency position limitation. Our understanding is current 100 kHz raster would not allow fast BWP switching because of the time required to retune the synthesizer. Some limitation of the frequency position is necessary. For example, a few numbers of BWP centre frequency positions should be defined so that configured RedCap BWPs do not overlap.

We propose to add the aspects on frequency position limitation on RF retuning to the LS to RAN4.

[bookmark: BWP][bookmark: LS]Proposal 5:	Send the LS to RAN4 after the discussion on the limitation of BWP centre frequency position.

Conclusion
Regarding initial DL BWP:
Proposal 1:	To allow the network operation with the separate initial DL BWP for RedCap UE
Proposal 2:	To allow the network operation with the additional CORESET for RedCap UE

Regarding initial UL BWP:
Proposal 3:	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, support the 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.
Proposal 4:	For Msg1/3 and PUCCH for Msg4 transmission, dedicated UL resource should be configured for RedCap within separate initial UL BWP, or proper RF retuning should be allowed where the centre frequency between DL and UL BWP is different.

Regarding LS to RAN4:
Proposal 5:	Send the LS to RAN4 after the discussion on the limitation of BWP centre frequency position.
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