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Introduction
As described in [17], TP reflecting the following agreement is discussed in Section 2.

Agreement:
For a DL cell without intra-cell guard bands
· The bit-width of available RB-set indicator (if configured) in DCI format 2_0 is equal to 1
· UE does not expect to be configured with search space with freqMonitorLocations-r16
Does the above agreement need a TP? If so, it would be good to finalize this by 4/28. 

In addition, the following is discussed in Section 3.

Choose between the following options for UL cell without intra-cell guard bands to facilitate development of TPs by 4/28
· Option 1: RB sets not defined -> Interlace is defined on active BWP
· Option 2: gNB configures zero GBs  by setting GB width to 0 when configuring intraCellGuardBandUL-r16  -> e.g., such gNB creates 4 RB-sets in  80MHz UL carrier and design works as designed so far.

Agreed TPs as the outcome of the email discussion [100b-e-NR-unlic-NRU-WB-01] is provided in Section 4.

Issue#2a: TP for DL carrier without intra-cell guard bands
<Updated TP#1 for RB set indicator>

Reason for changes
To capture the agreement that the bit-width of available RB-set indicator (if configured) in DCI format 2_0 is equal to 1 for a DL cell without intra-cell guard bands

Summary of changes
If intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured, the bit-width of the RB set indicator field equals to one.

Specs/Sections impacted
TS 38.213 Clause 11.1.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	----------------------------------------- Text Proposal for 38.213, Section 11.1.1 ------------------------------------------
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<Unchanged parts are omitted>

-	a location of a RB set indicator field in DCI format 2_0
-  if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured, the RB set indicator field is a one bit flag, where a value of '1' indicates that the serving cell is available for receptions and a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16. The serving cell remains available or unavailable until the end of the indicated channel occupancy duration
-  otherwise,  that the available RB set indicator field is a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, where a value of '0' indicates that an RB set is available for receptions and a value of '1' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration





<TP#2 for search space>

Reason for changes
To capture the agreement that the UE does not expect to be configured with search space with freqMonitorLocations-r16 for a DL cell without intra-cell guard bands

Summary of changes
The sentence that “a UE does not expect to be provided with freqMonitorLocations-r16 for a search space set [image: ] in a serving cell if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured” is added.

Specs/Sections impacted
TS 38.213 Clause 10.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	----------------------------------------- Text Proposal for 38.213, Section 10.1 ------------------------------------------


10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
A UE does not expect to be provided with freqMonitorLocations-r16 for a search space set [image: ] in a serving cell if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured.





Companies are encouraged to comment on TP#1 and TP#2.

Q1-1: Do you agree to adopt TP#1? If not, please provide how to modify it.
	Company
	Comments

	Sharp
	We are OK.

	MediaTek
	Agree to this TP

	Lenovo, Motorola Mobility
	Agree with proposed TP

	Nokia, NSB
	With wording, we prefer to wait until RAN2 designs mechanism to configure zero size GBs

	vivo
	Agree with the TP

	ZTE, Sanechips
	Agree with this TP

	Ericsson
	Agree with the TP
Minor comments:
· … is a one bit flag …
· It would be more intuitive if ‘1’ means available and ‘0’ means not available. Or was that covered in another TP?

	Huawei, HiSilicon
	Agree with TP in general.
“1” should be used for “available” and “0” for “unavailable”

	OPPO
	OK



Q1-2: Do you agree to adopt TP#2? If not, please provide how to modify it.
	Company
	Comments

	Sharp
	We are OK.

	MediaTek
	Agree to this TP

	Lenovo, Motorola Mobility
	Agree with proposed TP

	Nokia, NSB
	With wording, we prefer to wait until RAN2 designs mechanism to configure zero size GBs

	vivo
	Agree with the TP

	Samsung
	We agree with this TP

	ZTE, Sanechips
	Agree with this TP

	Ericsson
	Agree with TP

	Huawei, HiSilicon
	Agree with TP

	OPPO
	OK




Issue #3: UL Carrier without intra-cell guard bands

Based on the FL’s suggestion and the vice-chair’s guidance, the following issue can be further discussed in this email thread.

Choose between the following options for UL cell without intra-cell guard bands to facilitate development of TPs by 4/28
· Option 1: RB sets not defined -> Interlace is defined on active BWP
· Option 2: gNB configures zero GBs  by setting GB width to 0 when configuring intraCellGuardBandUL-r16  -> e.g., such gNB creates 4 RB-sets in  80MHz UL carrier and design works as designed so far.

Option 1 vs. 2 can be visualized in the diagram below. The impact on PUCCH/PUSCH resource allocation is also listed. Down selection to one of these options will aid in progress within the UL Signals and Channels agenda item for finalizing TPs on PUCCH/PUSCH resource allocation.

[image: ]

<1st round comments>
Companies are encouraged to express their preference for Option 1 vs. Option 2 and discussion points to be considered.
	Company
	Comments

	Ericsson
	Option 2 is preferred since existing resource allocation mechanism as for carriers with non-zero width guard bands can be reused. Option 2 also results in more flexibility for PUCCH/PUSCH allocation within the BWP than Option 1.

	MediaTek
	We prefer option 2 due to zero/less spec impact and better scheduling flexibility. 
Moreover, Option 1 still has some remaining issues to be solved compared with Option 2.

	Sharp
	If RB-sets are configured like Option 2, is it possible for the UE only with 40 MHz channel bandwidth capability to access the cell? The UE can operate with 106 PRBs, but the UE cannot operate with 111 PRBs (i.e., Full RB-set 2 and 3).

	Lenovo, Motorola Mobility
	Option 2 is preferred.

	Nokia, NSB
	Agree with Ericsson, Option 2 is a better option, to maintain similar design for carrier with and without GBs. A gNB may just configure GB-start and set GB-size to zero. Also it should be still ensured by gNB that RB-sets do not exceed 55RBs to ensure that PUCCH interlace is no more than 11 RBs in case of 30kHz SCS (as per previous agreements),

	vivo
	From the RB set definition aspect, we prefer option 2 since RB set is still equal to LBT bandwidth. 

	Samsung
	We prefer option 2 for the less specs impact.

	ZTE, Sanechips
	From the perspective of performance, implementation flexibility and specification impact, I think option 2 is a good choice.

	Ericsson 2
	For further discussion, please see the proposal below for configuration of the RB sets and BWP for an UL carrier without guard bands.

	Huawei, HiSilicon
	Option 2 is fine. It should be clarified whether UE is allowed to be allocated part of RB sets to a PUSCH in the UL BWP considering there is no protection from intra cell guard to reduce intra cell leakage. (e.g. 2 of 4 RB sets in a 80MHz)

	OPPO
	Option 2 is preferred.



Proposal from Ericsson for configuration of RB sets and BWP for an UL carrier without guard bands:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The number of RB sets for the carrier is given by one of the following configurations
· µ=0 (15 kHz SCS):  for , respectively
· µ=1 (30 kHz SCS):  for , repsectively
· For each RB set, the starting CRB index is given by

where 
· The UE expects zero guard band size between all RB sets
· If the number of RB sets  contained in UL BWP i is {1,2,3,4}, then the UE expects that
· The number of PRBs in the UL BWP , respectively
· The starting CRB index of the UL BWP  is aligned with the starting CRB index of the lowest indexed RB set contained within the UL BWP

<Summary of 1st round comments>
The following agreement was made:
Agreement:
To support UL bandwidth part wider than 20 MHz with no intra-cell guard band, UE can be configured with zero GBs by setting GB width to 0 when configuring intraCellGuardBandUL-r16 (e.g., such gNB creates 4 RB-sets in 80MHz UL carrier).
· Inform RAN2 of this agreement

Furthermore, two discussion points are pointed out.

1. As Karol suggested, is the limitation not to allow more than 55 PRBs per RB set needed? If a RB set is composed of more than 55 PRBs, the number of PRBs corresponding to an interlace would be more than 11 PRBs.
1. As Tomoki pointed out, with above RB set configuration and BWP not including partial RB set, any combinations of RB sets except for all of 4 RB sets are not allowed for BWP configuration, considering maximum RBs for each bandwidth as shown in below from RAN4 spec. That means for this carrier, only 80 MHz BWP configuration is allowed.
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

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

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217

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



Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· For each RB set, the starting CRB index is given by startCRB-r16.
· The UE expects zero guard band size between all RB sets within the UL carrier.
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement on maximum transmission bandwidth configuration and spectral emission mask.


<2nd round comments>

	Company
	Comments

	Ericsson
	I think the proposal needs to contain more than what you have suggested. For example, with your proposal the following is allowed:
· An 80 MHz carrier could contain just 2 RB sets, instead of 4
· I don’t think this flexibility is needed
· An 80 MHz carrier could contain a BWP of any size located in any location
· This flexibility would not allow the existing PUCCH/PUSCH resource allocation mechanism to be reused since there are built-in assumptions that a BWP spans an integer number of RB sets.
As an example, please see the diagram below which illustrates an allowed configuration of a BWP (left side) and what should be a disallowed configuration (right side)
[image: cid:image001.png@01D61D5E.0016E4C0]

Here is my original proposal again, and I’d like to explain some of it components: 

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The number of RB sets for the carrier is given by one of the following configurations
· µ=0 (15 kHz SCS):  for , respectively
· µ=1 (30 kHz SCS):  for , repsectively
· For each RB set, the starting CRB index is given by

where 
· The UE expects zero guard band size between all RB sets
· If the number of RB sets  contained in UL BWP i is {0,1,2,3}, then the UE expects that
· The number of PRBs in the UL BWP , respectively
· The starting CRB index of the UL BWP  is aligned with the starting CRB index of the lowest indexed RB set contained within the UL BWP

Explanation:
· The red text says, for example, that for an 80 MHz carrier with 30 kHz SCS, it is restricted to 4 RB sets; 2 RB sets is not allowed
· The green text, disallows a BWP to occupy, e.g., half of an RB set
· I agree that maybe the orange text might be a bit restrictive. We could allow some “wiggle” room within the BWP on exactly where it starts, but the wiggle room would only be a one or two PRBs to avoid violating the condition in the green text. (Please see the left size of the above diagram)
· The intention of the green text was to capture the following suggestion from Karol and I which addressed Tomoki’s concern that it needs to be clarified that a BWP size must adhere to the RAN4 agreed maximum sizes.
· If the BWP spans 4 RB sets, the minimum # of PRB in the UL BWP is 216
· If the BWP spans 3 RB sets, the minimum # of PRB in the UL BWP is 162
· If the BWP spans 2 RB sets, the minimum # of PRB in the UL BWP is 106
· If the BWP spans 1 RB sets, the minimum # of PRB in the UL BWP is 51
· Regarding the blue text, I should clarify that my intention was that the gNB would use existing signaling to signal the zero width guard bands, but I think it should be discussed in RAN1 how much flexibility should be allowed in the RB Set sizes. For example, the RB set configuration cannot be so flexible that the number of PRBs in an interlace within an RB set is less than 10 or more than 11, since then a previous agreement on PUCCH will break.


	Qualcomm
	In v13 issue 3, I am not sure what is the intention of the Ericsson proposal at the bottom. This is trying to list one possible configuration, or the proposal is to make these values the only choice? For example, for the UL BWP size, and starting CRB, I see no strong reason we fix them in RAN1. The BWP size is RAN4 topic, and the start CRB should be gNB choice. For the issue Steve pointed out with one RB set covers multiple of 20MHz, may be we can introduce a restriction in RAN1 spec that UE does not expect an RB set to be larger than 55 RBs for 30KHz?


	Sharp
	We will need one more restriction that the UE doesn’t expect an RB-set smaller than 50 PRBs for 30 kHz (100 PRBs for 15 kHz).


	Lenovo
	I understand the main open issue is how to ensure that all interlaces in each RB set have N RBs, wherein 10 <= N <= 11. Therefore, considering gNB may have a certain flexibility to divide the carrier bandwidth into several RB sets with each RB set including aforementioned N RBs, we prefer the starting CRB index for each RB set can be configured by gNB via startCRB-r16. E.g., for 30kHz SCS and 80MHz carrier bandwidth, the carrier can divided into [54 54 55 54], [54 54 54 55], or [55 54 54 54], which is up to gNB implementation and maybe have some RAN4 RRM issues. Using a set of equations to define the starting CRB index seems restriction to gNB implementation.

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· For each RB set, the starting CRB index is given by startCRB-r16.
· The UE expects zero guard band size between all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement on maximum transmission bandwidth configuration and spectral emission mask.


	Huawei
	As well as PUCCH, I am wondering whether UE is still allowed to be allocated part of RB sets in the cell for PUSCH when there is no intra cell guard configured.  
Is gNB’s responsibility again by selecting specific interlace to ensure UE’s transmission will not violate the intra cell leakage? Or gNB always required to allocate interlace on all RB set to a UE for PUSCH? 

[Moderator] I remember that in RAN1#99 meeting, when we agreed to support a mechanism for gNB to indicate to UE no GB for UL BWP, the common understanding was that UE has to succeed LBT for the whole BWP regardless of scheduled PUSCH/PUCCH BW. In other words, gNB still has a flexibility on scheduling PUSCH, same as for UL BWP w/ GB, but UE is allowed to transmit PUCCH or PUSCH only if LBT is successful for all of RB set(s) corresponding to the UL BWP. In this case, since UE performs LBT for whole BWP, the leakage into intra-BWP doesn’t matter. That’s my understanding.


	OPPO
	Do I understand correctly that for an 80MHz UL BWP even a UE transmits PUCCH within 20MHz, the UE shall have all LBT success over 80MHz to be able to transmit PUCCH? doesn't seem an efficient way...^^

[Nokia] that is my understanding, MODE1 is all RB-sets pass or nothing, as per previous agreement mentioned by Seonwook.  If there are no GBs, UE may not meet spectral mask defined by RAN4 towards punctured 20MHz channels of BWP.  I would agree with you that this is not efficient, if you want efficient operation, you configure GBs or follow default GBs. 


	Nokia
	Maybe we could include a note from RAN1#99 agreement as well for completeness, otherwise proposal looks good 

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· For each RB set, the starting CRB index is given by startCRB-r16.
· The UE expects zero guard band size between all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.


	Ericsson
	It seems that there is a view that the RB set and BWP configuration should be much less restricted than in my original proposal, which is okay. I’d like to add to the proposal as follows, with the motivation of being able to reuse the existing PUCCH/PUSCH resource allocation mechanisms for all supported carrier bandwidths: 20, 40, 60, 80 MHz. Also, the first bullet serves to make a distinction to carriers with intra-cell guard bands where 38.214 Section 7 says that the UE is provided with only  values of startCRB-r16. In contrast, for a carrier without intra-cell guard bands, the UE will be provided with  values of startCRB-r16.


Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  RB sets
· For each RB set, the starting CRB index is given by startCRB-r16.
· The UE expects zero guard band size between all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this applies to all supported carrier bandwidths

Now I have a question. My original proposal attempted to put some restrictions on how a BWP can be configured for such a carrier, and the above proposal imposes no restrictions at all. Could supporting companies please let me know if the following example BWP configuration should be allowed or not? In this example, an 80 MHz carrier is configured with 4 RBs sets, and a 51 PRB UL BWP is configured spanning two RB sets.

[image: cid:image012.png@01D61E35.16198700]

My view is that this should not be allowed, but I want to check if that is the common understanding?

One reason why I think it should not be allowed is that the existing PUCCH allocation mechanism in 38.213 Section 9.2.1 implicitly prevents the above configuration since PUCCH is constrained to be within an RB set of the carrier:

If a UE is provided useInterlacePUCCH-Dedicated-r16, the UE determines available RBs for PUCCH transmissions as the intersection of RBs corresponding to an interlace index provided by interlace0 and, if provided, interlace1, and RBs of an RB set provided by rb-SetIndex. The intersection results in  RBs in the first interlace and the UE expects that  is either 10 or 11. If interlace1 is provided, the intersection results in  RBs in the second interlace and the UE expects that  is either 10 or 11.

Another reason is that it will break the following agreement for PUSCH resource allocation for DCI 0_0 in a CSS:

Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which DCI 0_0 is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

In the above configuration, say that DCI 0_0 is received in RB Set 1, then with the above agreement, PUSCH will only be allocated to the lower half of the active UL BWP. The fundamental problem is that when interlacing is configured, we only have support in the spec for very coarse grained signaling for partial interlace allocation; we can only signal allocated interlaces and for, DCI 0_1, allocated RB sets.

Hence, it seems to me that we need to introduce restrictions on the BWP configuration. I attempted to do that in my original proposal, but I am open to discuss further a different way if that is not acceptable. I think we need two restrictions
· Size restriction
· Somehow we need to capture that the BWP size is close to an integer multiple of the RB set size for the carrier, without exceeding the RAN4 allowed maximum BWP size
· Starting CRB restriction
· The starting CRB index should be aligned closely prevent the kind of configuration shown above 

[Moderator]
Here are several comments from my side:
· You are right that the entry for {starting CRB index, size} should be equal to  same as for the carrier with intra-cell guard band. To be specific, the starting CRB index of RB set 0 should be equal to the starting CRB index of the carrier.
· I agree with you that such kind of BWP configuration as shown in below figure should not be allowed. Maybe we need further discussion whether to introduce restriction on BWP location to handle the problem that you raised.

Based on above comments, I updated proposal as follows (blue highlighted parts are added):

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  RB sets
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16.
· The UE expects zero guard band size between all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this applies to all supported carrier bandwidths
· FFS: Further restriction on size and starting CRB index for the BWP within the carrier.


	Ericsson
	Okay, your proposal is another way to do it to align with a carrier configured with intra-cell guard bands. But I guess if we say “except for RB set 0,” then we have to say what to do for RB set 0? I agree with you, it makes sense that for RB Set 0, the starting CRB index should be the starting CRB index of the carrier. Hence, I suggest the following modifications (I also added the word “non-overlapping” to be crystal clear):

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by 
· The UE expects zero guard band size between all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths
· FFS: Further restriction on size and starting CRB index for the BWP within the carrier.


	Lenovo
	The proposal looks better now.
I have one question for clarification. Based on current proposal, from a UE’s perspective, how can the UE know there is zero guard band between consecutive RB sets? If RRC signaling is used, maybe it is better to show that in the main bullet.

[Moderator]
I thought it was covered by agreement made in this week, that is, RRC parameter nrofCRBs-r16 is set to 0 for all intra-cell guard bands. However, to make it clearer, I changed the corresponding bullet.

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 zero guard band size between corresponding to all RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths
· FFS: Further restriction on size and starting CRB index for the BWP within the carrier.


	Nokia
	With respect to running Proposal and : 
The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.

Does this means that RB-set for 30kHz carrier is between 50 and 55RB and for 15kHz carrier 100 and 110RB?  Or are other sizes also allowed?  I would like to clarify this aspect.  

With respect to, how about the following wording, this basically saying that if there are more RB-sets then GBs between needs to be zero
The UE expects nrofCRBs-r16 set to 0 zero guard band size between for  all GB  between two neighbouring RB-sets within the UL carrier.


Furthermore, I think we should have also similar restriction as for carrier with GB:

For a carrier without intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set.

[Moderator]
· [Karol] Does “The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11” means that RB-set for 30kHz carrier is between 50 and 55RB and for 15kHz carrier 100 and 110RB?  Or are other sizes also allowed?  I would like to clarify this aspect.
· [Seonwook] Yes. You are right. For 30 kHz SCS, the number of RBs within a RB set is between 50 and 55, and for 15 kHz SCS, that is between 100 and 110.
· [Karol] The UE expects nrofCRBs-r16 set to 0 zero guard band size between for  all GB  between two neighbouring RB-sets within the UL carrier.
· [Seonwook] It should be fine.
· [Karol] For a carrier without intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set.
· [Seonwook] Strictly speaking, for the carrier w/o intra-carrier guard bands, some parts of a RB set may not be included in a BWP. For example, for 80 MHz, each RB set may have 54 or 55 PRBs but BWP with 20 MHz has to have 51 PRBs, which is partial RB set. Even though I understand the motivation of such kind of restriction, at this stage, it’s not an easy job to correctly capture the restriction, that’s why I put an FFS.


	ZTE
	One comment to the last note of the following proposal, according to the conclusion of RAN1 #98 meeting, interlaced PUCCH/PUSCH is not applicable to 10MHz carrier bandwidth. So, a minor update to the current proposal for your consideration. 

Conclusion: （RAN1 #98 meeting）
For 10 MHz carrier bandwidth, enhancements to Rel-15 UL signals and channels are not necessary. 

updated Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with [image: cid:image001.png@01D61F0A.E3B5BA00] non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by [image: cid:image002.png@01D61F0A.E3B5BA00]
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10MHz
· FFS: Further restriction on size and starting CRB index for the BWP within the carrier.


	Nokia
	[Karol2] If you want configure BWP of 51, you should organize RB-sets on carrier such that they match the RB-set where BWP is configured. If such restriction is not captured, then I prefer to remove such restriction from carrier with GBs as well. Please see wording update below for the FFS


Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz

FFS: Below RAN1 restriction applies or not  for both carrier with and without GBs.
· the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set.

[Moderator]
Just to understand, let me take an example. For a carrier having 217 PRBs with 30 kHz SCS, then each RB set can be composed of [54 54 54 55]. In this case, how can gNB configure 40 MHz BWP having 106 RBs? Your intention is in this case, only 80 MHz BWP is allowed?

[Nokia]
For carrier of 106, you can do 51 + 55 
For carrier of 217  you can do 52+55+55+55 =217  

BWP size is just a number, RF requirements are given by size of carrier. Furthermore,  if BWP is smaller than RB-set, then the interlace mechanism  does not really work “out of box”  as claimed. I thought that was reason for restriction previously. Finally,  my point was other, why carrier with GBs should be restricted, but carrier without GBs should not be restricted. Either or , but same for both.

Also why would you configure 80Mhz carrier if you want to use only 20MHz BWP?


	Ericsson
	A carrier is configured to be common for all users, where BWPs are UE specific, so if one UE has a BWP of 40 MHz, and another UE has a BWP of 80 MHz, we don’t really want to configure the carrier as 52+55+55+55, since then the UE with an 80 MHz BWP would have fewer than 217 PRBs, which is not desirable.

I agree with the intent of the wording “does not expect that the BWP is configured to include parts of a RB set” to avoid the following kind of situation, it’s just that I think we need to refine the wording, such that it will still allow a 106 PRB BWP and a 217 BWP to be configured on the same carrier. The former would span 2 “almost full” RB sets, and the latter would span 4 full RB sets.

Regards,

Steve

[image: cid:image001.png@01D61EB2.8822EAD0]

[Moderator]
I was also thinking of that kind of restriction. In light of Steve’s explanation, I tried to capture some restriction for BWP configuration, as FFS (Alt2). The rationale is that if BWP corresponds to multiple RB sets, then each RB set should have at least 50 RBs for 30 kHz (or 100 RBs for 15 kHz), which enable to reuse current PUSCH/PUCCH interlace mechanism, I believe.

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
· [FFS (Alt1):] The UE does not expect that the BWP is configured to include parts of a RB set, same as for a carrier with intra-cell guard bands.
· [FFS (Alt2):] If the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set.



	Ericsson
	I think the following rule suggested by Seonwook works. It ensures that we have a common requirement between carriers with/without guard bands (preventing partial overlap of an RB Set) while simultaneously ensuring that the maximum BWP size is not exceeded.

[FFS (Alt2):] If the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set.

Please see the following diagram for what this rule would allow and disallow:

[image: cid:image001.png@01D61EC8.C2696D70]


	Nokia
	For carrier with GBs, RAN4 allows RB-set of 49 as well.  In this case, gNB still can operate PUCCH, but one PUCCH interlace is not allowed to be configured/used by gNB, because it is only 9RB. 

For the intended case below, I do not understand why gNB would not configure carrier spanning only DL-RB-set 1 and DL-RB-set2 ,  and configure two RB-sets as 53-53 =106 and BWP of 106

Therefore, having the same restriction as for carrier with GBs  should not preclude the case below? 


	Ericsson
	Regarding this point:

[Karol]: For the intended case below, I do not understand why gNB would not configure carrier spanning only DL-RB-set 1 and DL-RB-set2 ,  and configure two RB-sets as 53-53 =106 and BWP of 106

The reason why this is not a preferred solution is that one UE may be configured with UL BWP = 106 as shown in the diagram below, and another user may be configured with UL BWP = 217 (spanning the whole carrier). It seems complicated to configure a carrier differently because different users are configured with different BWP sizes/locations.

Karol, I don’t think we’re very far apart on this issue. I think it is reasonable to preclude arbitrary flexibility on BWP part configuration when interlacing is configured. We are fine with having as common as possible configuration for carriers with/without guard bands. However, I think a very small relaxation of the rule no partial overlap is needed so that one could support configurations like the “allowed configuration” shown in the diagram below in which there is a small gap (1 or 2 PRBs) between the BWP edge and the RB set edge so that the maximum BWP size is not violated (e.g., 51, 106, 162, 217 for 30 kHz SCS).

I hope you are open to do some fine tuning on the FFSs alternatives provided by Seonwook (see proposal copied below) so that we can move forward on this. My goal is that we have a working PUCCH/PUSCH resource allocation scheme when interlacing is configured that is agnostic to carrier bandwidth and agnostic to whether or not guard bands are configured. I hope you support that goal for having a clean specification. I thought that was your intention when you suggested the following options that kicked off this discussion?

· Option 1: RB sets not defined -> Interlace is defined on active BWP
· Option 2: gNB configures zero GBs  by setting GB width to 0 when configuring intraCellGuardBandUL-r16  -> e.g., such gNB creates 4 RB-sets in  80MHz UL carrier and design works as designed so far.


	Nokia
	for the coexistence scenario of two UEs you may configure carrier as following, perhaps not with full spectral efficiency, but close to. 

55- 53 - 53 - 55
       53 - 53 

In additional R15 specification allows configuration of UE-specific carrier, so narrow-band UE’s carrier can be reconfigured.  Therefore,  gNB has sufficient amount of tools for coexistence to happen.

Furthermore, 6.1.2.2.3 of 38.214 says

The UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any

If BWP does not fully cover RB-set, then a spec change is needed,  which contradicts “In order to reuse existing PUCCH/PUSCH resource allocation mechanisms”

Perhaps it is safer to go with the following for now, and continue next meeting


Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· The UL carrier can be configured with  non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
· FFS: Whether BWP can be configured to be partially overlapping with a RB set 





<Summary of 2nd round comments>
[bookmark: _GoBack]The following proposal can be made:

Proposal:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
1. The UL carrier can be configured with  non-overlapping RB set(s)
1. For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
62. For RB set 0, the starting CRB index is given by 
1. The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
1. The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
64. For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
1. Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
1. Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with  e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
1. Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
1. FFS: Whether BWP can be configured to be partially overlapping with a RB set


Conclusion
<Updated TP#1 for RB set indicator>

Reason for changes
To capture the agreement that the bit-width of available RB-set indicator (if configured) in DCI format 2_0 is equal to 1 for a DL cell without intra-cell guard bands

Summary of changes
If intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured, the bit-width of the RB set indicator field equals to one.

Specs/Sections impacted
TS 38.213 Clause 11.1.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	----------------------------------------- Text Proposal for 38.213, Section 11.1.1 ------------------------------------------

11.1.1	UE procedure for determining slot format

<Unchanged parts are omitted>

-	a location of a RB set indicator field in DCI format 2_0
-  if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured, the RB set indicator field is a one bit flag, where a value of '1' indicates that the serving cell is available for receptions and a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16. The serving cell remains available or unavailable until the end of the indicated channel occupancy duration
-  otherwise,  that the available RB set indicator field is a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, where a value of '0' indicates that an RB set is available for receptions and a value of '1' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration





<TP#2 for search space>

Reason for changes
To capture the agreement that the UE does not expect to be configured with search space with freqMonitorLocations-r16 for a DL cell without intra-cell guard bands

Summary of changes
The sentence that “a UE does not expect to be provided with freqMonitorLocations-r16 for a search space set [image: ] in a serving cell if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured” is added.

Specs/Sections impacted
TS 38.213 Clause 10.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	----------------------------------------- Text Proposal for 38.213, Section 10.1 ------------------------------------------


10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
A UE does not expect to be provided with freqMonitorLocations-r16 for a search space set [image: ] in a serving cell if intraCellGuardBandDL-r16 for the serving cell indicates to the UE that no intra-cell guard-bands are configured.
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