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1	Introduction
The UE autonomous BWP switch (i.e. for the case when UE is operating under BWP without RACH resources, has a dedicated channel bandwidth, and has to do autonomous BWP switch to initial BWP that is not covered by the dedicated CBW) was discussed in RAN2#123, with the following decision made for RedCap UEs:
	R2-2307378	Discussion on the autonomous BWP switching beyond UE's configured channel bandwidth	Qualcomm Incorporated	discussion	Rel-17	NR_redcap-Core

DISCUSSION
- 	Nokia think 1a is not reasonable due to system efficiency. HW agrees with Nokia. HW think if we do this we need to have RACH resource for every BWP. Ericsson agrees. ZTE agrees as well, but think UE behaviour could be clarified
1a not agreeable

R2-2309215
[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK104]CB offline 020 on 1b (QC), Wed morning coffe break outside main room. (can continue in the afternoon if needed), report in R2-2309215
-	QC report that for P2, time is needed to check, as UEs in the field may not behave like this, thus there may be compatibilty issues for legacy UEs. 
-	QC think there is no impact on R2 TS, but if needed it can be discussed next meeting.
-	Apple think that P2 is not needed, as this discussion was indeed for redcap. No need. Vivo think we can postpone this discussion. MTK agrees with Apple. 
P1 If a RedCap UE needs to autonomously switch to its initial BWP to perform RACH (as in Iegacy) but its current UE channel BW does not cover the initial BWP, the UE autonomously changes its UE channel BW to cover the initial BWP. 



The discussion continued in RAN2#123bis, with the following decision done for non-RedCap UEs (i.e. all UEs including legacy UEs):
	R2-2309988	Discussion on autonomous BWP switch for non-RedCap	Qualcomm Incorporated	discussion	Rel-17	TEI17

DISCUSSION:
-	CATT thinks that there is no such restriction in the spec. Huawei agrees.
-	Samsung agrees with the intention and want to capture this understanding in the minutes. MediaTek agrees with the change. Ericsson thinks that there is no need to specify this behaviour, but thinks that NW implementation can ensure that there will be no issue. ZTE wants to clarify that non-RedCap UEs do not support autonomous BWP switch together with autonomous UE switch of the channel BW.

Rel-17 and earlier non-RedCap UEs do not support autonomous BWP switch together with autonomous UE switch of the channel BW



In this contribution, we discuss the consequences of this for the real deployments.
2	UE autonomous BWP switch
This means that network using dedicated channel bandwidth NOT containing either initial BWP or having RACH resources must somehow ensure that UEs do not perform CBW (carrierBandWidth) switches. However, that is impossible since network can never know if a beam failure could occur (otherwise it could prevent those completely!).
Observation 1: Network cannot know when UE will use autonomous BWP switch.
That is, having a CBW that doesn’t contain (another BWP with) RACH resources is not a feasible deployment option since network can never be sure UEs will not do autonomous BWP switch towards the initial BWP. 
Observation 2: The RAN2#123bis decision on UE autonomous BWP switch and channel bandwidth restricts the deployment options for the networks.
One could claim that network should just configure the BWP with RACH resources, but that would obviously reduce capacity since the reason for having a BWP without RACH resources is to have a “clean” BWP with as small overhead as possible. Another option would be to ensure that UE always has the “largest” possible dedicated channel bandwidth configured, but this has some limitations since not all UEs necessarily support e.g., the largest possible CBW in the cell. That is, not all UEs will ever support CBW that would contain both the dedicated BWP and the initial BWP.
Observation 3: UEs do not always support large enough CBW to cover both all dedicated BWPs and initial BWP.
Therefore, using dedicated CBW seems out of the question. However, the SIB1 CBW can still be configured with “large” number of PRBs so that it covers all possible BWPs: UEs may not support the entirety of the SIB1 CBW, but may still operate on the cell since it supports the CBWs corresponding to the BWP size(s). Hence, such a UE will always tune its CBW using the SIB1 CBW value. An example of this is illustrated in the Figure 1 below.
[image: ]
[bookmark: _Ref149227297]Figure 1. Example deployment where SIB1 CBW covers non-overlapping BWPs
Observation 4: The only way to resolve the issue with the dedicated BWPs and UE autonomous BWP switches is to avoid using the dedicated CBW at all, and always configure largest possible SIB1 CBW.
The reason why this works is that according to TS38.331, section 5.2.2.4.2, UE camping on a cell autonomously adapts its CBW so that it meets two conditions:
1) The CBW contains the initial BWP
2) The CBW is contained within the SIB1 CBW
This also is illustrated with the TS38.331 excerpt from section 5.2.2.4.2 below:
	2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15], TS 38.101-2 [39], and TS 38.101-5 [75]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15], TS 38.101-2 [39], and TS 38.101-5 [75]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured, and



Since the SIB1 reception also applies to CONNECTED mode, it seems the same applies to UE all the time, regardless of the BWP that is configured. That is, suppose UE is configured with the example shown in Figure 1:
· UE is configured with two BWPs: BWP#0 (initial BWP) and BWP#1 (BWP without RACH resources)
· UE is only configured with SIB1 CBW (i.e. no dedicated CBW is provided)
In this case, the UE may switch between BWPs via DCI or via autonomous BWP switch from BWP#1 to BWP#0 when UE needs to perform random access (e.g. due to BFR procedure). So what will the UE do in that case for the CBW? Based on SIB1, the CBW is fully defined for either BWP, but since UE only supports 20 MHz CBW, it cannot support a CBW that would contain both BWPs. So it will have to switch the CBW, but this is not clearly defined in RRC apart from the SIB1 reception text.
Observation 5: It is not clear in 38.331 whether UE shall change its CBW when performing BWP switch if it does not support the entire SIB1 CBW.
In our understanding, since UE shall use the SIB1 CBW unless the dedicated CBW is provided, UE shall support the CBW switching during the BWP switch. But this is not clear in Rel-15 specification and even though we think it is what the specification implies,  we would like to confirm this understanding..
Proposal 1: RAN2 to confirm that UEs not supporting the autonomous CBW change upon UE autonomous BWP switch still support autonomous CBW change IF the SIB1 CBW contains both BWPs.
Proposal 2: RAN2 to clarify in Rel-15 specification how UE handles the CBW change upon BWP switch.
We have also provided an example CR for this in Annex A.
3	Conclusion
This document has made the following observations:
Observation 1: Network cannot know when UE will use autonomous BWP switch.
Observation 2: The RAN2#123bis decision on UE autonomous BWP switch and channel bandwidth restricts the deployment options for the networks.
Observation 3: UEs do not always support large enough CBW to cover both all dedicated BWPs and initial BWP.
Observation 4: The only way to resolve the issue with the dedicated BWPs and UE autonomous BWP switches is to avoid using the dedicated CBW at all, and always configure largest possible SIB1 CBW.
Observation 5: It is not clear in 38.331 whether UE shall change its CBW when performing BWP switch if it does not support the entire SIB1 CBW.
And proposed the following:
Proposal 1: RAN2 to confirm that UEs not supporting the autonomous CBW change upon UE autonomous BWP switch still support autonomous CBW change IF the SIB1 CBW contains both BWPs.
Proposal 2: RAN2 to clarify in Rel-15 specification how UE handles the CBW change upon BWP switch.





Annex A: TP for RRC on CBW switch during BWP switch

[bookmark: _Toc20425991][bookmark: _Toc29321387][bookmark: _Toc36219570][bookmark: _Toc36220246][bookmark: _Toc36513666][bookmark: _Toc46449724][bookmark: _Toc46489511][bookmark: _Toc52495345][bookmark: _Toc60781514][bookmark: _Toc139021849]–	FrequencyInfoDL-SIB
The IE FrequencyInfoDL-SIB provides basic parameters of a downlink carrier and transmission thereon.
FrequencyInfoDL-SIB information element
-- ASN1START
-- TAG-FREQUENCYINFODL-SIB-START

FrequencyInfoDL-SIB ::=             SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR-SIB,
    offsetToPointA                      INTEGER (0..2199),
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier
}

-- TAG-FREQUENCYINFODL-SIB-STOP
-- ASN1STOP
[bookmark: MCCQCTEMPBM_00000115]
	FrequencyInfoDL-SIB field descriptions

	offsetToPointA
Represents the offset to Point A as defined in TS 38.211 [16], clause 4.4.4.2.

	frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs. 

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that are used in DL BWPs in this serving cell. NOTE 1



NOTE 1:	During BWP switching, UE may need to adjust its channel bandwidth to contain its active BWP.

<UNNECESSARY PARTS OMITTED>

[bookmark: _Toc20425993][bookmark: _Toc29321389][bookmark: _Toc36219572][bookmark: _Toc36220248][bookmark: _Toc36513668][bookmark: _Toc46449726][bookmark: _Toc46489513][bookmark: _Toc52495347][bookmark: _Toc60781516][bookmark: _Toc139021851]–	FrequencyInfoUL-SIB
The IE FrequencyInfoUL-SIB provides basic parameters of an uplink carrier and transmission thereon.
FrequencyInfoUL-SIB information element
-- ASN1START
-- TAG-FREQUENCYINFOUL-SIB-START

FrequencyInfoUL-SIB ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR-SIB                            OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    p-Max                               P-Max                                                   OPTIONAL,   -- Need S
    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional
    ...
}

-- TAG-FREQUENCYINFOUL-SIB-STOP
-- ASN1STOP
[bookmark: MCCQCTEMPBM_00000118]
	FrequencyInfoUL-SIB field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

	frequencyBandList
Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101-1 [15], table 6.2.3.1-1, and TS 38.101-2 [39], table 6.2.3.1-2. The UE shall apply the first listed band which it supports in the frequencyBandList field. 

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	p-Max
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39].

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that are used in UL BWPs configured in this serving cell. NOTE 1


[bookmark: MCCQCTEMPBM_00000119]
NOTE 1:	During BWP switching, UE may need to adjust its channel bandwidth to contain its active BWP.

	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB) or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL-SIB is for an unpaired UL (TDD).

	FDD-TDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB), or if this FrequencyInfoUL-SIB is for an unpaired UL (TDD) in certain bands (as defined in clause 5.4.2.1 of TS 38.101-1 and in clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise.
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