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Introduction
In RAN1#105-e, following agreements and working assumptions were made on aspects related to reduced maximum UE bandwidth [1]:
Agreements: Replace the RAN1#104bis-e working assumption with the following working assumption (for option 1) and working assumption (for option 2): 
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), 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. 
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (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. 
 
Agreements: 
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed. 
· Working assumption: Both 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. 
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case 
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD.  
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning   
 
Agreements: Take the following as an agreement, revised from the RAN1#104bis-e 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 mandatory RedCap UE type capability. 
· This does not preclude support of FG 6-1a (“BWP operation without restriction on BW of BWP(s)” as described in TR 38.822) as a UE capability for RedCap UEs. 
 
Working assumption: 
· Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs. 
· RO sharing between RedCap and non-RedCap is not precluded. 
 
Working assumption: 
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs. 
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs. 
 
Working assumption: 
· For enabling/supporting that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth). 
· FFS: whether/how the specification also supports separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation of the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping) 
 
Working assumption: 
· At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access 
· FFS the details of the configuration/definition 
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB. 
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s)  
· whether part of the configuration can be defined instead of signaled 
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment). 
· FFS during the initial access 
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring 
· FFS: supported bandwidths in the separate initial DL BWP 
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs 
· FFS: FDD case 

In this contribution, we discuss about open issues of these agreements.
Discussion
Actions upon reception of the SIB1
As specified in “5.2.2.4.2 Actions upon reception of the SIB1” of TS 38.331 [2], channel bandwidth with maximum transmission bandwidth configuration supported by a UE [3][4] 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. Relevant part of the specifications [2][3][4] are cited in annex of this document. 
It would be preferable RedCap UEs reuse existing procedure as much as possible unless the specifications cannot support RedCap devices. Therefore, as per the existing specifications discussed above, bandwidth of initial UL/DL BWP configured by SIB1 or defined for RedCap UEs needs to be equal to or narrower than max. RedCap UE bandwidth.
Proposal 1:
· As per the existing specifications [2][3][4], bandwidth of initial UL/DL BWP configured by SIB1 or defined for RedCap UEs needs to be equal to or narrower than max. RedCap UE bandwidth
Initial UL BWP
In this section, we discuss about the following agreement made in RAN1#105-e.
Agreements: 
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed. 
· Working assumption: Both 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. 
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case 
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD.  
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning


Regarding whether a separate initial UL BWP is configured or defined, in our opinion, it should be configured by SIB1 because it is the same behavior as non-RedCap UE and will be more flexible than “defined”. Signaling details for configuring a separate initial UL BWP by SIB1 is not discussed in this document, which should be discussed by RAN2. 

Proposal 2:
· A separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured by SIB1 for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth for reusing existing procedure and flexibility
· Signaling details should discussed by RAN2

Regarding the first FFS point whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission, it would be possible to minimize PUSCH fragmentation by locating a separate initial UL BWP at the top or bottom of the bandwidth of the cell by network implementation. For TDD, by locating CORESET#0 and a corresponding initial UL BWP at the top or bottom of the channel bandwidth of the cell, PUSCH resource fragmentation can be minimized, assuming the center frequency for initial UL/DL BWP for RedCap UE is same. If disabling PUCCH frequency hopping would be supported, fragmentation could be further minimized.

Observation 1:
· Minimizing PUSCH fragmentation would be possible by network implementation

Regarding the second FFS point whether or not to additionally support the case when the center frequency is different, discussion could be limited to initial access only as benefit would be mainly best SSB and RO association during initial access (in case RO is shared).

Proposal 3:
· Discussion whether or not to additionally support the case when the center frequency of initial DL and UL BWP is different in TDD should be limited to initial access

Initial DL BWP
Working assumption: 
· At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access 
· FFS the details of the configuration/definition 
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB. 
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s)  
· whether part of the configuration can be defined instead of signaled 
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment). 
· FFS during the initial access 
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring 
· FFS: supported bandwidths in the separate initial DL BWP 
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs 
FFS: FDD case 


For the case where bandwidth of initial DL BWP for non-RedCap UE is wider than max. RedCap UE BW, if a separate initial DL BWP is not configured for RedCap UE, in our opinion, RedCap UE should be barred as discussed in section 2.1 for both TDD and FDD. Therefore a separate initial DL BWP for RedCap UE is also needed for FDD for the case.
For configuration/definition of separate initial DL BWP, as also discussed in the previous section for initial UL BWP, our preference is to reuse the same UE bahavior as non-RedCap UE to configure initial DL BWP for RedCap UE by SIB1 and signaling details should be left for RAN2.

Proposal 4:
· A separate initial DL BWP for RedCap UE no wider than max. RedCap UE bandwidth is supported for both TDD and FDD and configured by SIB1
· Signaling details should be left for RAN2

Regarding availability of a separate initial DL BWP for RedCap UE instead of using CORESET#0 bandwidth during initial access, agreements for RedCap UE supports RedCap UE uses CORESET#0 bandwidth for DL reception during initial access. It is the same behavior as non-RedCap UE and reusing existing procedure will be preferable. Therefore, enhancement to introduce a separate initial DL BWP used by RedCap UE during initial access will not be necessary.

Proposal 5:
· Enhancement to introduce a separate initial DL BWP used by RedCap UE during initial access instead of CORESET#0 bandwidth is not supported

[bookmark: _GoBack]Regarding whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET#0, it is preferable that it contains the entire CORESET#0 assuming RedCap UE uses CORESET#0 bandwidth during initial access.

Proposal 6:
· Separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, i.e. reuse existing specifications

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 7:
· 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 8:
· 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]

Summary
Both initial UL and DL BWP:
Proposal 1:
· As per the existing specifications [2][3][4], bandwidth of initial UL/DL BWP configured by SIB1 or defined for RedCap UEs needs to be equal to or narrower than max. RedCap UE bandwidth
· Signaling details should discussed by RAN2

Initial UL BWP:
Proposal 2:
· A separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured by SIB1 for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth for reusing existing procedure and flexibility

Observation 1:
· Minimizing PUSCH fragmentation would be possible by network implementation

Proposal 3:
· Discussion whether or not to additionally support the case when the center frequency of initial DL and UL BWP is different in TDD should be limited to initial access

Initial DL BWP:
Proposal 4:
· A separate initial DL BWP for RedCap UE no wider than max. RedCap UE bandwidth is supported for both TDD and FDD and configured by SIB1
· Signaling details should discussed by RAN2

Proposal 5:
· Enhancement to introduce a separate initial DL BWP used by RedCap UE during initial access instead of CORESET#0 bandwidth is not supported

Proposal 6:
· Separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, i.e. reuse existing specifications

BWP configuration:
Proposal 7:
· Reuse setting  for deriving locationAndBandwidth of BWP IE for RedCap UE

Proposal 8:
· 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

Reference
[1] R1-2106213	RAN1 agreements for Rel-17 NR RedCap	Rapporteur (Ericsson)
[2] TS 38.331
[3] TS 38.101-1
[4] TS 38.101-2
Appendix A
5.2.2.4.2	Actions upon reception of the SIB1 [TS38.331]

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.



Appendix B
Maximum transmission bandwidth configuration for RedCap UE
[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





