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Introduction
In RAN1#104-bis-e, following agreements were made on aspects related to reduced maximum UE bandwidth:
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).

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)

Agreement:
· 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.

Agreement:
· 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: 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.

In this contribution, we discuss about some open issues of these agreements.
Discussion
Maximum transmission bandwidth configuration for RedCap UE
It is clear that RedCap UE may only support channel bandwidth with maximum transmission bandwidth configuration [2][3] of 20 MHz (and lower) in FR1 / 100 MHz (and lower) in FR2 (highlighted yellow).

[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB (TS38.101-1)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135




Table 5.3.2-1: Maximum transmission bandwidth configuration NRB (TS38.101-2)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



Proposal:
· Confirm RedCap UE only supports channel bandwidth with maximum transmission bandwidth configuration of 20 MHz (and lower) in FR1 / 100 MHz (and lower) in FR2

Actions upon reception of the SIB1
As specified in TS 38.331 section 5.2.2.4.2 Actions upon reception of the SIB1, channel bandwidth with maximum transmission bandwidth configuration supported by a UE is required to be equal or wider than bandwidth of initial UL/DL BWP configured by SIB1, otherwise, the UE considers the cell is barred [4][5]. 
To follow the specification, bandwidth of initial UL/DL BWP configured by SIB1 for RedCap UE needs to be equal to or narrower than max. RedCap UE bandwidth.

Proposal:
· RedCap UE follows procedure of SIB1 acquisition specified in TS 38.331 section 5.2.2.4.2 that bandwidth of initial UL/DL BWP for RedCap UE configured by SIB1 is required to be equal to or narrower than 20MHz in FR1 / 100MHz in FR2, otherwise, RedCap UE considers the cell is barred

This would require a separate initial UL/DL BWP configured by SIB1 for RedCap UE for a cell where bandwidth of initial UL/DL BWP for non-RedCap UE is wider than max. RedCap UE BW. With separate initial UL/DL BWP, the network can identify RedCap type through initial UL/DL BWP accessed by the UE (it would be also possible to provide UL/DL coverage recovery for RedCap UE with separate initial UL/DL BWP if supported).

Proposal:
· For a cell where bandwidth of initial UL/DL BWP configured by SIB1 for non-RedCap UE is wider than max. RedCap UE bandwidth, support separate UL/DL BWP for RedCap UE, i.e. option 2 should be adopted.
Frequency Hopping
Support of frequency hopping with RF retuning across a BWP wider than max. RedCap UE bandwidth has been proposed. Considering LTE works well even on a single carrier up to 20 MHz, NR should work on a carrier with channel bandwidth of 20 MHz or narrower, marginal gain or loss shown by companies, and no recommendation from RedCap study, support of frequency hopping over wider bandwidth than max. RedCap UE bandwidth would not be justified.
Proposal:
· No support of frequency hopping across a BWP with wider bandwidth than channel bandwidth with maximum transmission bandwidth configuration supported by the UE
· Support of Frequency hopping across a BWP with bandwidth than channel bandwidth with maximum transmission bandwidth configuration supported by the UE
BWP configuration
BWP configuration of non-RedCap UE is specified as follows [2]:

BWP ::=                             SEQUENCE {
    locationAndBandwidth      INTEGER (0..37949),
    subcarrierSpacing         SubcarrierSpacing,
    cyclicPrefix              ENUMERATED {extended} OPTIONAL    -- Need R
}
 
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)

In the current specification, =275 is assumed for deriving RIV value for locationAndBandwidth. With this, BWP can be configured anywhere on a band with bandwidth up to {50MHz, 100 MHz, 200 MHz} in FR1, {200 MHz, 400 MHz} in FR2 for supported subcarrierSpacing in each frequency range. To reuse the setting for RedCap UE as it is will be beneficial as network can use same signaling as well as flexible RedCap BWP allocation within a band, assuming common bandwidth configuration between legacy and RedCap UE with carrierBandwidth ≤ 275 RB.

Proposal
· Reuse setting  for deriving locationAndBandwidth of BWP IE for RedCap UE

LRB value needs to be restricted to maximum transmission bandwidth configuration for 20 MHz or lower in FR1 and 100 MHz or lower in FR2 [3][4].

Proposal
· LRB value is restricted to bandwidth with maximum transmission bandwidth configuration for 20 MHz or lower in FR1 and 100 MHz or lower in FR2 as specified in RAN4 specifications

Summary
[bookmark: _GoBack]In this contribution, we discussed some open issues on BWP for RedCap UE and made the following proposals.

Proposal:
· Confirm RedCap UE only supports channel bandwidth with maximum transmission bandwidth configuration of 20 MHz (and lower) in FR1 / 100 MHz (and lower) in FR2
Proposal:
· RedCap UE follows procedure of SIB1 acquisition specified in TS 38.331 section 5.2.2.4.2 that bandwidth of initial UL/DL BWP for RedCap UE configured by SIB1 is required to be equal to or narrower than 20MHz in FR1 / 100MHz in FR2, otherwise, RedCap UE considers the cell is barred
Proposal:
· For a cell where bandwidth of initial UL/DL BWP configured by SIB1 for non-RedCap UE is wider than max. RedCap UE bandwidth, support separate UL/DL BWP for RedCap UE, i.e. option 2 should be adopted.
Proposal:
· No support of frequency hopping across a BWP with wider bandwidth than channel bandwidth with maximum transmission bandwidth configuration supported by the UE
· Support of Frequency hopping across a BWP with bandwidth than channel bandwidth with maximum transmission bandwidth configuration supported by the UE
Proposal
· Reuse setting  for deriving locationAndBandwidth of BWP IE for RedCap UE
Proposal
· LRB value is restricted to bandwidth with maximum transmission bandwidth configuration for 20 MHz or lower in FR1 and 100 MHz or lower in FR2 as specified in RAN4 specifications
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Appendix
5.2.2.4.2	Actions upon reception of the SIB1 [4]

1>	store the acquired SIB1;
1>	…
1>	else:
2>	…
2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP, and
2>	if …
3>	if …
3>	else:
4>	apply a supported uplink channel bandwidth with a maximum transmission bandwidth which
-	is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP, and which
-	is wider than or equal to the bandwidth of the initial BWP for the uplink;
4>	apply a supported downlink channel bandwidth with a maximum transmission bandwidth which
- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP, and which
- is wider than or equal to the bandwidth of the initial BWP for the downlink;
4>	select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink, or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;
2>	else:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection is set to notAllowed;




DownlinkConfigCommonSIB ::=     SEQUENCE {
    frequencyInfoDL                 FrequencyInfoDL-SIB,
    initialDownlinkBWP              BWP-DownlinkCommon,
    bcch-Config                         BCCH-Config,
    pcch-Config                         PCCH-Config,
    ...
}

initialDownlinkBWP
The initial downlink BWP configuration for a PCell. The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain. The UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment.
