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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:
SSB / CORESET #0 / initial DL BWP
[bookmark: _Hlk68266469]RO configuration / initial UL BWP
Restriction on BWP

Discussion
SSB / CORESET #0 / initial DL BWP
The following agreement was made in RAN1 #104:
	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.



It was agreed that initial DL/UL BWP can be shared by RedCap and non-RedCap UEs. On the other hand, it has been FFS whether separate initial DL/UL BWP can be configured.

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 scheduling 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]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


	RO configuration / initial UL BWP
The following agreement was made in RAN1 #104:
	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



Similar to the DL discussion of previous section, the gNB should be able to select the UL configuration depending on network operation strategy including the cell situation. There would be the following selections:
· A: Configuration of initial UL BWP is common, and it has common PRACH configuration for RedCap and non-RedCap
· Neither option 2 nor 4 is supported. Option 1 or 3 is needed.
· B1: Configuration of initial UL BWP is common, and it has separate pieces of PRACH configuration for RedCap and non-RedCap
· Option 4 is only supported
· B2: Configuration of initial UL BWP is separated for RedCap and non-RedCap, then separate PRACH configuration is given for each BWP
· Both option 2 and 4 are supported

We propose that the gNB should support {A and B1} or {A and B2}. Regarding the discussion on B1 or B2, we prefer B2 because Msg3 or later signals can be also separated, which means more flexibility is allowed.

[bookmark: RO]Proposal 3:	The specification should support {A and B1} or {A and B2} of the following configuration:
· A: Configuration of initial UL BWP is common, and it has common PRACH configuration for RedCap and non-RedCap
· B1: Configuration of initial UL BWP is common, and it has separate pieces of PRACH configuration for RedCap and non-RedCap
· B2: Configuration of initial UL BWP is separate for RedCap and non-RedCap, then separate PRACH configuration is given for each BWP


Restriction on BWP
Due to the reduction of UE supported BW, the degradation of frequency resource flexibility is concerned. In order to utilize the resource of the wide carrier BW, the RedCap UE needs to frequently switch the active BWP. But the current BWP switching takes the slot-level delay, therefore the time resource utilization can be degraded.

In order to realize the appropriate utilization of time/frequency resource for RedCap UEs, it would be beneficial to shorten the BWP switching delay. For this purpose, the LTE eMTC frequency hopping mechanism with narrow band can be referred. In eMTC, to switch the UE reception/transmission bandwidth is realized within one symbol-level guard period. We think the similar design with eMTC is desirable for better time/frequency resource usage. The big difference of eMTC reception/transmission bandwidth switch and NR BWP switch is the amount of the flexibility. In eMTC, when the reception/transmission bandwidth is switched, UE is not required to have AFC/AGC for each switch. In NR Redcap, in order to have similar switching delay, to have restriction would be useful, where RAN4 see the benefit to reduce the switching delay. We see at least to have the restriction of the same QCL type-A/D before/after BWP switching and limited frequency position of BWP.

[bookmark: BWP]Proposal 4:	To apply some restriction on the parameters among BWPs for RedCap so that a RedCap UE can reduce the switching delay. At least the same QCL type-A/D before/after BWP switching and limited frequency position of BWP could be considered.


Conclusion
Regarding SSB / CORESET #0 / 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 RO configuration / initial UL BWP:
Proposal 3:	The specification should support {A and B1} or {A and B2} of the following configuration:
· A: Configuration of initial UL BWP is common, and it has common PRACH configuration for RedCap and non-RedCap
· B1: Configuration of initial UL BWP is common, and it has separate pieces of PRACH configuration for RedCap and non-RedCap
· B2: Configuration of initial UL BWP is separate for RedCap and non-RedCap, then separate PRACH configuration is given for each BWP

Regarding restriction on BWP:
Proposal 4:	To apply some restriction on the parameters among BWPs for RedCap so that a RedCap UE can reduce the switching delay. At least the same QCL type-A/D before/after BWP switching and limited frequency position of BWP could be considered.


