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1 Introduction

[101-e-NR-unlic-NRU-WB-02] Email discussion on RB set and CORESET configuration focusing on the following from R1-2004018 until 5/28; if necessary, endorse associated TPs by 6/3 – Seonwook (LGE)
· Value ranges of IntraCellGuardBand-r16, startCRB-r16, and nrofCRBs-r16, including discussion on potential UE capability of whether to support non-zero GB size smaller than default GB defined in RAN4 spec (Issue A3+A4)
· Note: Whether to add intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 to ServingCellConfig IE (or possibly other IE) is left to RAN2.
· Following miscellaneous issues on RB set for 20 MHz cell and CORESET configuration
· (From issue A1) For 20 MHz DL (or UL) cell not configured with intraCellGuardBandDL-r16 (or intraCellGuardBandUL-r16), single RB set is defined.
· (From issue B2) Discuss proposed conclusion: When a configured RB set contains different size of RBs than RB set 0, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the configured RB set in freqMonitorLocations-r16

This email discussion [101-e-NR-unlic-NRU-WB-02] is to discuss the following issues identified from [14].
· Issue #1: Value ranges of IntraCellGuardBand-r16, startCRB-r16, and nrofCRBs-r16, including discussion on potential UE capability of whether to support non-zero GB size smaller than default GB defined in RAN4 spec
· Issue #2: RB set for 20 MHz cell
· For 20 MHz DL (or UL) cell not configured with intraCellGuardBandDL-r16 (or intraCellGuardBandUL-r16), single RB set is defined.
· Issue #3: CORESET configuration
· Discuss proposed conclusion: When a configured RB set contains different size of RBs than RB set 0, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the configured RB set in freqMonitorLocations-r16


2 Issue #1: Value ranges of IntraCellGuardBand-r16, startCRB-r16, and nrofCRBs-r16
<Background>
As captured below from running CR for TS 38.331, it is observed that there are still FFS points for RRC parameters related to intra-cell guard band configuration.
IntraCellGuardBand-r16 ::=         SEQUENCE (SIZE (1..ffsValue)) OF GuardBand-r16 -- FFS upper size 4, assuming 100Mhz cell

GuardBand-r16       ::= SEQUENCE {
		startCRB-r16         INTEGER (0..ffsValue), --FFS upper range 275
     nrofCRBs-r16         INTEGER (01..ffsValue)
}

<Proposals in contributions>
As described in [14], one company (LG Electronics [7]) addressed this issue to resolve FFS values for RRC parameters regarding RB set configuration. 
For IntraCellGuardBand-r16,
· The number of entries of GuardBand-r16 can be up to 4 considering 100 MHz is the maximum carrier bandwidth for FR1.
For GuardBand-r16,
· The value range of startCRB-r16 is from 0 to 2474 (=2199+275), considering that
· The value range of offsetToCarrier RRC parameter indicating offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on the carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) is defined from 0 to 2199 (=275*8-1), and
· The value range of carrierBandwidth RRC parameter indicating the width of a carrier in number of PRBs is defined from 1 to 275
· The value range of nrofCRBs-r16 is from 0 to [10], considering the agreement made in RAN1#100bis-e and the table below captured from RAN4 agreement made in RAN4#93.
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Therefore, the following proposals can be made:

Proposal #1-1:
For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.

Proposal #1-2:
For GuardBand-r16, the value range of startCRB-r16 is from 0 to 2474.

Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to [10].

In addition, one company (OPPO [8]) suggested to define NEW UE capability to support guard band size smaller than default guard band size. In other words, a UE without this capability only supports guard band size not less than default guard band size defined in RAN4 specification. It should be noted that this UE capability has nothing to do with zero guard band size.

<1st round comments>
Q1-1: Do you agree proposal #1-1? If not, please provide reason and alternative value.

	Company
	Comments

	MediaTek
	Okay

	Nokia, NSB
	To our knowledge, the maximum channel band for NR-U is 80MHz and 100MHz is FFS in RAN4, to be on the save side, 4 intra cell GBs could be the maximum.

	Sharp
	We support the proposal.

	Samsung
	Support the proposal

	Ericsson
	Support

	ZTE, Sanechips
	agree

	Lenovo, Motorola Mobility
	Agree with FL proposal

	Qualcomm
	Agree with FL that 1-4 (or 1-3) is enough for now. 

	OPPO
	agree



Q1-2: Do you agree proposal #1-2? If not, please provide reason and alternative value range.

	Company
	Comments

	MediaTek
	Okay

	Nokia, NSB
	GBs should be configured on the carrier, from the first usable PRB of a carrier, similarly as BWPs, range would be significantly reduced, i.e. 0 … 275-1

For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
-	a SCS by subcarrierSpacing
-	a cyclic prefix by cyclicPrefix
-	a common RB [image: ] and a number of contiguous RBs [image: ] provided by locationAndBandwidth that indicates an offset [image: ] and a length [image: ] as RIV according to [6, TS 38.214], setting [image: ], and a value [image: ] provided by offsetToCarrier for the subcarrierSpacing
-	an index in the set of DL BWPs or UL BWPs by respective BWP-Id
-	a set of BWP-common and a set of BWP-dedicated parameters by BWP-DownlinkCommon and BWP-DownlinkDedicated for the DL BWP, or BWP-UplinkCommon and BWP-UplinkDedicated for the UL BWP [12, TS 38.331]

	Sharp
	We support the proposal.

	Samsung
	Support the proposal

	Ericsson
	I understand Nokia’s comment that the value range for startCRB-r16 could be significantly reduced if the reference point for startCRB-r16 is, i.e., the first CRB of the carrier. It would be desirable to have a reduced value range to minimize RRC overhead, i.e., 0 .. 275-1. If so, it seems like we need to clarify in 38.214 Section 7.1.4 that the reference point for startCRB-r16 is  The reason I ask is that currently the spec says that startCRB-r16 is a CRB index, which kind of gives the impression that value of 0 corresponds to Point A.

	ZTE, Sanechips
	agree

	Lenovo, Motorola Mobility
	Agree with FL proposal

	Qualcomm
	Agree

	OPPO
	Agree with FL proposal



Q1-3: Do you agree proposal #1-3? If not, please provide reason and alternative value range.

	Company
	Comments

	MediaTek
	Okay

	Nokia, NSB
	Agree with setting it to 10RB

	Sharp
	We are fine with up to 10 RBs

	Samsung
	Support the proposal

	Ericsson
	Is 10 chosen for “future proofness?” That might be a good idea. But strictly speaking, if the max size is 7 then we could save a bit by defining a value range 0 ..7

	ZTE, Sanechips
	agree

	Lenovo, Motorola Mobility
	Agree with FL proposal

	Qualcomm
	Prefer to allow up to 15 to be “future proof” for 15KHz SCS case. Same number of bits anyway

	OPPO
	The max value 10 is fine with us, but for 60kHz SCS, with GB length 10, for an RB set, the OCB requirement will not be met. 

Moreover, we propose to discuss the min value too, which is linked to Q1-4.
Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from {0, [RAN4 default size] to [10]}.




Q1-4: Do you agree to introduce NEW UE capability of whether to support non-zero GB size smaller than default GB defined in RAN4 spec? If not, please provide reason.

	Company
	Comments

	MediaTek
	New UE capability may not be necessary since we don't see the use case of non-zero GB size smaller than default GB defined by RAN4. We prefer to preclude this case from RAN1 spec, e.g.,
When intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 is configured for a DL or UL carrier, the UE doesn’t expect any intra-cell GB with size provide by nrofCRBs-r16 larger than zero and smaller than the corresponding default size from [8, TS 38.101-1].   

	Nokia, NSB
	The smallest GB for 30kHz SCS supported by RAN4 is 5RB, what would be the GB-sizes being part of this capability? And under which conditions smaller GBs could be used? 

	Sharp
	It should be up to RAN4.

	Samsung
	No. Its use case is not clear and it may make gNB’s BWP operation more difficult. 

	Ericsson
	RAN4 can decide

	ZTE, Sanechips
	Disagree and think it is not a reasonable case. Further, we do not know what use cases are.

	Lenovo, Motorola Mobility
	The motivation is not clear.

	Qualcomm
	Do not see the need. Follow RAN4 configuration

	OPPO
	We do not strongly suggest to agree on a new UE capability, but the min value of the configurable GB length is not clear to us. If the min value is the RAN4 default GB size, we are fine. For this reason, we propose to discuss the min value to Q1-3.
Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from {0, [RAN4 default size] to [10]}.
 



<Summary of 1st round comments>
Proposal #1-1 is unanimously supported.

Proposal #1-1:
For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.

For Proposal #1-2,
· Six companies support the proposal.
· One company indicated concern that value range for startCRB-r16 should be expressed as RB index within a carrier (i.e., 0 to 274). However, it is observed that current specification in TS 38.214 section 7 describes  where  is given by offsetToCarrier as in TS 38.211 section 4.4.2.
Therefore, in order to keep the current RAN1 specification, Proposal #1-2 can be adopted.

Proposal #1-2:
For GuardBand-r16, the value range of startCRB-r16 is from 0 to 2474.

For Proposal #1-3, most of companies support the proposal in principle. Considering potentially relaxed requirement on guard band size, it would be desirable to have the value larger than 7 at least for future proof. In addition, as Qualcomm proposed, by keeping 4 bits as bit-width for signalling GuardBand-r16, it could make sense to allow up to 15.

Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to 15.

For Proposal #1-4, considering diverged views on whether it is work for RAN1 or RAN4 and on the necessity of the corresponding UE capability, it is suggested not to discuss this issue in this e-meeting.

<2nd round comments>
Companies are encouraged to express support/concern for the proposals in the summary of 1st round comments.
	Company
	Comments

	OPPO
	For Proposal#1-3, we do not strongly suggest to introduce a new UE capability, but the min value of the configurable GB length is not clear to us. If the min value is the RAN4 default GB size, we are fine. For this reason, we propose a revision of Proposal#1-3.

Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from {0, [RAN4 default size] to [10]}

	vivo
	Support Proposal #1-2

Support Proposal #1-3 suggested by FL.

For proposal #1-4, no need to define the UE capability.

	MediaTek
	Agree with the revised Proposal #1-2 and #1-3.
On Proposal #1-4, the RAN4 default size could be various depending on SCS and the location of GB. Even we define value range as {from 0, [RAN4 default size] to 15}, it is still possible to configure GB size smaller than corresponding RAN1 default size. We fine to not discuss this issue in RAN1.

	Ericsson
	I think my comments on Proposal 1-2 were misunderstood. We actually support defining the value range as 0..274 as suggested by Nokia. My point was that we might need a small clarification in 38.214 Section 7, but that seems easily doable, and would be worth it to save overhead.

	Lenovo, Motorola Mobility
	Agree with Proposal 1-1 and Proposal 1-3.
For proposal 2, the value range is updated from 0 to 274, right?


	Huawei, HiSilicon
	Support Proposal 1-1 and 1-2
For proposal 1-3, we think OPPO’s proposal is reasonable. We do not think UE should be configured intra cell guard smaller than the default value define by RAN4. 

	Nokia, NSB
	1-1 we support
1-2 we think that this was never discussed,  how GB is configured, it is CRB, but whether 


Option 1: GB =  + configured value
Option 2: GB= configured value


And option 1 is clearly better for reducing RRC overhead.

1-3 we support, configuration should be designed to be flexible, but of course RAN4 restrictions apply.


	Moderator
	Proposal #1-1 should be fine to everyone.
Proposal #1-1:
For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.
 
For Proposal #1-2, there seems to be two alternatives: The first alternative is not to change RAN1 spec but to increase RRC overhead, and the second alternative is to minimize the change of RAN1 spec and to reduce RRC overhead. When I check the current 214 specification, RB s,xstart,μ and RB s,xend,μ are expressed as common RB index that is offset from Point A. Hence, if we go with the second alternative, we need to at least modify RB s,xend,μ=GB s,xstart,μ-1 and RB s+1,xstart,μ=GB s,xstart,μ+GB s,xsize,μ to RB s,xend,μ=Ngrid,xstart,μ+GB s,xstart,μ-1 and RB s+1,xstart,μ=Ngrid,xstart,μ+GB s,xstart,μ+GB s,xsize,μ, respectively, in TS 38.214 Section 7. If this change is acceptable, we can adopt the second alternative. Therefore, the modified Proposal #1-2 is as follows:
Modified Proposal #1-2:
For GuardBand-r16, the value range of startCRB-r16 is from 0 to 274.
•        Note: This requires the change from RB s,xend,μ=GB s,xstart,μ-1 and RB s+1,xstart,μ=GB s,xstart,μ+GB s,xsize,μ to RB s,xend,μ=Ngrid,xstart,μ+GB s,xstart,μ-1 and RB s+1,xstart,μ=Ngrid,xstart,μ+GB s,xstart,μ+GB s,xsize,μ, respectively, in TS 38.214 Section 7.
 
For Proposal #1-3, OPPO suggests limitation of value ranges or defining UE capability. My understanding is that this proposal is just to define value range which gNB can configure, not to handle any restriction. Even though value range from 0 to 15 is chosen, based on UE capability or RAN4 requirement, gNB won’t configure any value that is not supported by UE. Further discussion on UE capability or RAN4 requirement should be done in RAN4 not in RAN1, if necessary. Therefore, Proposal #1-3 can be kept.
Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to 15.


	Ericsson
	I think your suggestion in #1-2 is a reasonable fix that will allow the RRC overhead to be reduced as suggested by Karol.

	OPPO
	Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to 15.
Our concern is that the UE is forced to implement more advanced filtering to control the out of band leakage if the configured GB length is smaller than that the default value. In the current proposal, there is no limitation to the configuration restriction, i.e. the network can flexibly configure from 0 up to 15. We are not okay with the current proposal as such as if whatever the value is configured, the UE is expected to ensure the out of band leakage. To address our concern, we have proposed to wayforwards either restriction the min value to RAN4 default value or introducing a UE capability. As companies are not fine with introducing new UE capability, the min value restriction should be considered. 


	Nokia
	P1-2: thanks for considering smaller overhead of 274.  I think it is enough that we clarify in sub-clause 7 that GB = First-usable-PRB + configured value?  However, your TP works as well.


	Huawei
	As for proposal 1-3, we share similar view as OPPO. if UE cannot be configured intra cell guard smaller than the default value except 0, why we need to leave these values in the list? Maybe we can cut down the number of bit for this parameter.


	MediaTek
	On Proposal #1-3, I am also okay with the proposal but with one question to the note. Should RAN1 or RAN2 reflect the note in spec, or neither?


	vivo
	For proposal 1-3, just one question related with Hao’s proposal: Is the default guard band size defined in RAN4 a fixed value? If it is (e.g. 9), I think the proposal is reasonable to limit the value set (e.g. {0, 9-15}) to save 1 bit as Jiayin mentioned. Otherwise the current proposal is good enough. Anyway both gNB and UE should follow RAN4 requirement.


	Moderator
	Proposal #1-3 will be proposed as an agreement. Normally, note in agreement may or may not have a spec impact. I guess we can take majority view (or strong opinion) on whether to capture it in RAN1 spec or RAN2 spec or neither. This clarification can be made once it is agreed.
If any further update was not taken in this RAN4 meeting, the value for default guard band size is as follows. Since the values are smaller than 9, we can go with the current proposal as is.
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	MediaTek
	Thanks for your response. On Proposal #1-3, we are OK to clarify it in the TP-preparation stage. But could we add round brackets to include the sentence as follows? Companies like OPPO and Huawei may think the note is needed to be captured in RAN1 or RAN2 spec to address their concern. 

Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to 15.
· Note (can be captured in specifications if needed): UE does not expect that nrofCRBs-r16 is configured with non-zero value smaller than the default guard band size defined in RAN4 specification.





3 Issue #2: RB set for 20 MHz cell
<Background>
According to TS 38.214 Section 7 as quoted below, for a DL or UL carrier not configured with intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16, UE applies guard band patterns defined in RAN4 specification. However, it may be unclear how to define RB set for a DL or UL carrier with bandwidth of (close to) 20 MHz where no intra-cell guard bands defined in RAN4 specification correspond to the carrier.
	When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ].



<Proposals in contributions>
As described in [14], one company (Ericsson [5]) addressed this issue which can be resolved by using default RB set configuration (defined in 38.101-1) and defining a single RB set index 0 for corresponding DL carrier or UL carrier configured with interlaced PUSCH/PUCCH.

Therefore, the following proposal can be made:

Proposal #2:
When intraCellGuardBandUL-r16 or intraCellGuardBandDL-r16 is absent for a DL or UL carrier and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets for the carrier is 1 with index 0. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 within the UL BWP.

<1st round comments>
Q2: Do you agree proposal #2? If not, please provide reason.

	Company
	Comments

	MediaTek
	For a 20 MHz UL carrier, agree with the proposal. 
For a 20 MHz DL carrier, it is relevant to Issue#1 in [101-e-NR-unlic-NRU-WB-01]. If Alt1 is adopted (the DL carrier without intra-cell guard bands consists of no RB set), this proposal is not needed for the 20 MHz DL carrier. If Alt2 or Alt3 is adopted, then this proposal is needed.

	Nokia, NSB
	We are OK with proposal

	Sharp
	We support the proposal. However, we are not sure if any specification impacts are.

	Samsung
	Support the proposal

	Ericsson
	Agree with proposal 😊

For the uplink, it is needed to define a single RB set with index 0 to make the PUCCH/PUSCH resource allocation schemes that use an RB set index agnostic to carrier bandwidth.

For the DL, it can be further discussed whether or not RB sets are needed. Currently, in 38.214 Section 6.1.2.2.3, there is one reference to a DL RB set for the PUSCH allocation rule for DCI 0_0 in a CSS. However, depending on agreements in this meeting, that reference to DL RB set may disappear.

Addressing Sharp’s question about spec impact, we foresee that a sentence is needed somewhere in 38.214 Section 7, since the current text says:

When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ].

Clearly, for a 20 MHz carrier, the UE does not determine intra-cell guard bands, but it does determine an RB set. Also, in the next paragraph ins the same section where the RB set indexes are specified, the paragraph starts with “For a carrier with intra-cell guard band(s),…” So it needs to be clarified separately that for a 20 MHz carrier without guard bands, the RB set index is 0.

	ZTE, Sanechips
	This proposal is related to the first issue of [WB-01] email thread. If alt1 is supported for the first issue of [WB-01] email thread, then there is no “RB set” concept. Based on this, it is not necessary to discuss this proposal; otherwise, we tend to support such proposal from Ericsson.


	Lenovo, Motorola Mobility
	The proposal is fine with a UL carrier with 20MHz bandwidth.
For a DL carrier with 20MHz bandwidth, we can wait for the decision/conclusion of 
Issue#1 in [101-e-NR-unlic-NRU-WB-01]. 

	Qualcomm
	Agree with proposal

	OPPO
	Agree in principle by more details need to be discussed.



<Summary of 1st round comments>
All of companies support the proposal at least for UL carrier. Three companies pointed out that this proposal for DL carrier can be correlated with issue #1 in email thread [WB-01]. Therefore, one way could be to wait for the decision for issue #1 in email thread [WB-01], for DL carrier case.

Proposal #2:
When intraCellGuardBandUL-r16 is absent for an UL carrier and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets for the carrier is 1 with index 0. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 within the UL BWP.
· FFS whether to apply this also to 20 MHz DL carrier depending on the outcome of issue #1 in email thread [101-e-NR-unlic-NRU-WB-01]

<2nd round comments>
Companies are encouraged to express support/concern for the proposal in the summary of 1st round comments.
	Company
	Comments

	OPPO
	We need to clarify the applicability for “when intraCellGuardBandUL-r16 is absent”, i.e. the location of a UE to check ‘when intraCellGuardBandUL-r16 is absent’ is in initial access phase or later RRC connected phase ? In current 331, intraCellGuardBandUL-r16 is provided only in ServingCellConfigCommon, thus does it mean that ‘when intraCellGuardBandUL-r16 is absent’ is not applicable for initial access phase? This is also related to the [AI UL email discussion 01]. 

	vivo
	Support the proposal. I think “when intraCellGuardBandUL-r16 is absent” is applied to both initial access phase and latter RRC connected phase if intraCellGuardBandUL-r16 is not configured. For a 20MHz carrier in both cases, default guard band in RAN4 will be used and indicates there are no guard bands for the carrier.

	MediaTek
	Agree with the revised Proposal#2. The condition “when intraCellGuardBandUL-r16 is absent” can occur in initial access phase or RRC connected phase.  

	OPPO-2
	Question to vivo and MediaTek: if this is applicable to initial access phase, note that this configuration is always absent in SIB1, thus, RAN1 default RB sets are always defined. Since intra-cell guard band is cell-specific, it cannot be overridden by later UE-specific RRC configuration? Thus, the intra-cell guard band configuration becomes useless. 

	Lenovo, Motorola Mobility
	Not sure about why this proposal is also applicable to initial access phase. 

	Huawei, HiSilicon
	To our understanding, an RB set occupying whole 20MHz carrier should be assumed no matter whether intra cell guard band is configured or not. Also, the wording “there are no guard bands for the carrier (i.e., 20 MHz carrier)” should be updated as “there are no intra cell guard bands for the carrier (i.e., 20 MHz carrier)”. Inter carrier guard still exists.  

	Nokia, NSB
	Agree with HW clarification

But we do not agree there is any linkage to wide carrier (>20MHz) without GBs, because for 20MHz DL carrier it is quite clear what the RB-set size is.  


	Moderator
	For Proposal #2, no one objects to proposal itself. However, OPPO points out how/when GB can be configured, which seems irrelevant with this proposal since this proposal is not limited to initial UL BWP case (please note that 20 MHz BW carrier is also configured as SCell). My response to OPPO’s point is that currently, it’s true that GB can be configured only by ServingCellConfigCommon IE for SCell or SCG. However, this limitation is already captured in open issues for 331 spec, so I believe RAN2 will work for GB configuration to be able to configure also for PCell/PSCell. In addition, I don’t think GB configuration is cell-specific, it should be UE-specific. In this sense, Proposal #2 seems stable.
Proposal #2:
When intraCellGuardBandUL-r16 is absent for an UL carrier and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets for the carrier is 1 with index 0. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 within the UL BWP.
•        FFS whether to apply this also to 20 MHz DL carrier depending on the outcome of issue #1 in email thread [101-e-NR-unlic-NRU-WB-01]


	OPPO
	Regarding proposal#2: Thanks for the explanation, to make it clear, we are not against the proposal, but just want to make things clear. One comment from you email about the intraCellGuardBand configuration, we have different view and we think it is rather cell-specific over UE-specific. We don't see any use case that gNB configures different RB sets for different UEs. This would surely complicate the scheduling, that's similar to interlace configuration--although the RRC signalling allows UE-specific interlace configuration, RAN1 made agreement to make it cell-specific eventually.  


	Nokia
	Seonwook: From my understanding, issue #1 in email thread #01 is not limited to DL carrier wider than 20 MHz. The reason why some companies think this is related to DL carrier with no GB, is that if we take Alt 1 (no RB set for DL carrier with no GB), companies are thinking no RB set is defined also for 20 MHz carrier in this case.
[Karol] With this companies understanding, I have no choice than  to object to current P2. I suggest updated proposal which could be acceptable to us.

Proposal #2 (modified):
When intraCellGuardBandUL-r16/intraCellGuardBandDL-r16  is absent for an UL/DL carrier and the default configuration in 38.101-1 indicates that there are no guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets for the carrier is 1 with index 0. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 within the UL BWP.
•        FFS whether RB sets are defined on wideband carrier (>20MHz) with zero GBs for DL and UL without configured interlacing to apply this also to 20 MHz DL carrier depends on the outcome of issue #1 in email thread [101-e-NR-unlic-NRU-WB-01]



	Ericsson
	Just a question, I see in your modified proposal 2 and your response in the summary document, that you prefer to:
1. Define a single RB set for a DL 20 MHz carrier
1. Define no RB sets for DL > 20 MHz carrier without guardbands
1. As you can see in my response in the summary document, I agree with you that no RB sets are needed in this case
1. I also understand that intraCellGuarBandDL-r16 needs to be signaled in this case (but clearly, there is no need to signal the parameter for 20 MHz DL carrier)

I don’t think it’s a major sticking point, but I’m trying to understand why DL RB sets are needed for the 20 MHz carrier and not the >20 MHz carrier, since it doesn’t seem consistent?





4 Issue #3: CORESET configuration
<Background>
Depending on the size of intra-cell guard bands per each entry of IntraCellGuardBand-r16, each RB set may have contain different number of RBs. For a CORESET associated with search space set configured with freqMonitorLocations-r16, the frequency domain resource for the CORESET is confined within RB set 0 and duplicated to another RB set(s) based on bitmap provided in freqMonitorLocations-r16. In case that RB set X (>0) has different (e.g., smaller) number of RBs from that of RB set 0, duplicated CORESET may not be confined within the RB set X.

<Proposals in contributions>
As described in [14], one company (Samsung [6]) addressed this issue and provided 2 alternatives, as follows.

When a configured RB set contains different size of RBs than RB set 0, select one of the alternatives to resolve potential CORESET resource bitmap misalignment in the configured RB set:
· Alternative 1: UE ignores the PDCCH candidates which are not fully overlapped with the RB set.
· Alternative 2: UE does not expect a CORESET configuration which has CORESET resource not confined within any of the configured RB set in freqMonitorLocations-r16

Based on company views in [14], Alternative 2 can be taken as a conclusion:

Proposed Conclusion:
When a configured RB set contains different size of RBs than RB set 0 within the active DL BWP, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the RB set indicated by freqMonitorLocations-r16.
<1st round comments>
Q3: Do you agree proposed Conclusion? If not, please provide reason.

	Company
	Comments

	MediaTek
	Agree. A TP is also needed to clarify it in specification.

	Nokia, NSB
	We are OK with proposed conclusion, no need to specify

	Sharp
	We support the proposed conclusion.

	Samsung
	Support the proposal. To be more clear, we prefer to have a corresponding TP.

	Ericsson
	Support the conclusion. To be more precise, the conclusion should we written making use of the variables that we defined in 38.213 Section 10.1. For example, the wording could be:

For an RB set indicated by freqMonitorLocations-r16 in a search space configuration, the UE does not expect the number of RBs starting at PRB index  and ending at the last PRB of the RB set to be less than .

	ZTE, Sanechips
	
We do not support this proposal because this case can be solved by implementation, e.g., adjust guardband size to achieve same RB size per RB set.


	Lenovo, Motorola Mobility
	Agree with Ericsson’s proposal. 

	Qualcomm
	Agree with Ericsson 

	OPPO
	agree



<Summary of 1st round comments>
Most of companies agree with the proposal in principle.
One company does not support it by claiming that the same RB size per RB set can be achieved by gNB configuration. However, even for the default pattern defined in RAN4 spec, different RB sizes for different RB sets are also allowed.
For the proposal from Ericsson, it has slightly different implication from original proposal from Samsung. The understanding of Samsung’s proposal is that even for the case where RB size for RB set 1 is smaller than that for RB set 0, the CORESET resource configuration is allowable as long as actually occupied f-domain resource for the CORESET is confined within RB set 1, e.g., by not allocating CORESET at the last 6 PRB group in RB set 0. With this regard, I’d like to insist on the original proposal.

Proposed Conclusion:
When a configured RB set contains different size of RBs than RB set 0 within the active DL BWP, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the RB set indicated by freqMonitorLocations-r16.

<2nd round comments>
Companies are encouraged to express support/concern for the proposed conclusion in the summary of 1st round comments.
	Company
	Comments

	OPPO
	agree

	vivo
	agree

	MediaTek
	Agree. But does it mean no TP is needed? We still prefer a TP for it.

	Ericsson
	We still think more precise wording of the conclusion is needed as suggested above, and supported by some other companies. This is especially true if a TP is going to be drafted (This is not meant to imply that a TP is necessarily needed).

	Lenovo, Motorola Mobility
	Agree. A TP is preferred to make the issue more clear in spec. 

	Huawei, HiSilicon
	Agree.

	Moderator
	For Proposed Conclusion for Issue #3, it seems that all companies are OK in principle, but there are different preferences on whether the corresponding TP is necessary or not. In addition, Ericsson prefers to capture proposal more precisely aligned with spec description.
First of all, on the necessity of the corresponding TP, I don’t think it’s necessary. The core part of this proposal is basically to disallow CORESET resource overlapped with GBs. This kind of mis-configuration should be avoided by gNB configuration. The same thing can be occurred for the wideband CORESET (not associated with SS having multiple monitoring locations in f-domain), to be specific, the wideband CORESET spanned over multiple RB sets should not be overlapped with GBs. Do we need to specify all of those mis-configurations?
Secondly, regarding the suggestion from Ericsson, I’d like to hear Ericsson’s view to my understanding as quoted from the summary as below.
	<Summary of 1st round comments>
Most of companies agree with the proposal in principle.
One company does not support it by claiming that the same RB size per RB set can be achieved by gNB configuration. However, even for the default pattern defined in RAN4 spec, different RB sizes for different RB sets are also allowed.
For the proposal from Ericsson, it has slightly different implication from original proposal from Samsung. The understanding of Samsung’s proposal is that even for the case where RB size for RB set 1 is smaller than that for RB set 0, the CORESET resource configuration is allowable as long as actually occupied f-domain resource for the CORESET is confined within RB set 1, e.g., by not allocating CORESET at the last 6 PRB group in RB set 0. With this regard, I’d like to insist on the original proposal.


 
Again, since anyone has strong concern on Proposed Conclusion for Issue #3, I took the liberty to mark it as green.
Proposed Conclusion:
When a configured RB set contains different size of RBs than RB set 0 within the active DL BWP, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the RB set indicated by freqMonitorLocations-r16.


	Ericsson
	Regarding, the proposed conclusion marked in green, I’m fine with it since your recommendation is that this will not be a TP. I agree with you that we should not try to think of all possible misconfigurations.

	Samsung
	For the proposed conclusion, I tend to agree with your comment that we don’t need to capture all possible misconfigurations. But I think this issue seems slightly different.
For example, according to current specification, UE will use N_RBG_set0 bits of the bitmap to determine CORESET resource in other RB-sets.
If size of RB-set0 > that of other RB-sets, it looks like.. some of N_RBG_set0 bit are mapped to GB or even other RB-set although those are not actually allocated.
In our understanding, Ericsson’s proposal is to avoid such configuration from the beginning (Note we are fine with this proposal), while ours is to allow such configuration if actual CORESET resource is located within RB-set.
I’m not sure whether this issue can be treated just as misconfiguration issue or not.





5 Summary

Based on discussion, the followings are suggested.

Proposal #1-1:
For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.

Proposal #1-2:
For GuardBand-r16, the value range of startCRB-r16 is from 0 to 274.
· Note: This requires the change from  and  to  and , respectively, in TS 38.214 Section 7.

Proposal #1-3:
For GuardBand-r16, the value range of nrofCRBs-r16 is from 0 to 15.
· Note (can be captured in specifications if needed): UE does not expect that nrofCRBs-r16 is configured with non-zero value smaller than the default guard band size defined in RAN4 specification.

Proposal #2:
When intraCellGuardBandUL-r16/intraCellGuardBandDL-r16 is absent for an UL/DL carrier and the default configuration in 38.101-1 indicates that there are no intra-cell guard bands for the carrier (i.e., 20 MHz carrier), then the number of RB sets for the carrier is 1 with index 0. When interlacing is configured for the UL carrier, the BWP spans the whole carrier, and the RB set index is 0 within the UL BWP.

Proposed Conclusion:
When a configured RB set contains different size of RBs than RB set 0 within the active DL BWP, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the RB set indicated by freqMonitorLocations-r16.
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Appendix A: Text proposals corresponding to Issues #2 and #3
Issue #2
From Ericsson [5],
	------------------------------------------ Text Proposal (TP#1) for 38.214, Section 7 -----------------------------------
*** Unchanged text omitted ***
7	UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access, when the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with   intra-cell guard bands on a carrier, each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB-r16 and nrofCRBs-r16, respectively. The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. UE determines , , and the remaining start and end CRBs as  and . The RB set s consists of  resource blocks where . When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. For  for , respectively, the UE determines only a single UL RB set and no guard bands. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. For  for , respectively, the UE determines only a single UL RB set and no guard bands.
For a carrier with intra-cell guard band(s) or for an UL carrier with  for , respectively, and useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated, the UE expects , and  where  for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
*** Unchanged text omitted ***
-------------------------------------------------------- End Text Proposal --------------------------------------------------------



Issue #3
From Samsung [6],
	38.213 TP for proposal 3 Alt 1

10. UE procedure for receiving control information
----omitted----
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in Clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.
If a UE is provided freqMonitorLocation-r16, the UE is not required to monitor PDCCH candidates which are not confined within an RB set defined in Clause 7 TS 38.214.
----omitted----

	38.213 TP for proposal 3 Alt 2

[bookmark: _Toc29917312][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc36498186][bookmark: _Toc29899575][bookmark: _Toc29899157][bookmark: _Toc12021486][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, the bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-Offset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-Offset-r16 or  if rb-Offset-r16 is not provided. A UE does not expect the CORESET is not confined in any RB set.	
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