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1. Introduction
This document presents the summary of email discussion [111-R17-UE_features_2] during RAN1 #111. 
	[bookmark: OLE_LINK73][bookmark: OLE_LINK83][111-R17-UE_features_2] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Ralf (AT&T)



The following was discussed during RAN1 #111 within the scope of [111-R17-UE_features_2]. All proposals are based on the latest RAN1 NR UE features lists for Rel-17 in [1].
1. Summary of Contributions Submitted to RAN1 #111
The following is the moderator’s summary of contributions submitted to RAN1 #111 in this agenda item.

1. [bookmark: _Ref111535898]NR_FeMIMO
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Company
	Summary

	Apple [2]
	FG 23-1/10-x (beam management)
In Rel-17 FeMIMO, we introduced two inter-cell operation enhancement especially regarding SSB measurement, one for inter-cell beam management (BM), and the other one is for inter-cell multi-TRP operation. 
· Inter-cell beam management (BM) is covered by FG23-1-2
· Inter-cell multi-TRP operation is covered by FG23-4
It is important to note that inter-cell BM and inter-cell multi-TRP should be two indepdent UE features since these two features are very likely to be deployed independently. For example, inter-cell BM can be deployed without deploying inter-cell multi-TRP. As results, component 2 and 3 in FG23-4 regarding X1 and X2 should be replicated for inter-cell BM. We proposal to add the following new FG,
	[bookmark: _Hlk119059546]23. NR_FeMIMO
	23-1-2a
	Inter-cell beam measurement and reporting 
	1. The maximum number of configured additional PCIs per CC is X1 (Case 1) when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
2. The maximum number of configured additional PCIs per CC is X2 (Case 2) when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
	FG23-1-2
	Yes
	
	
	per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,3,4,5,6,7}

Component 2 candidate values: {0,1,2,3,4,5,6,7}

Note: case1 and case2 cannot be enabled simultaneously as any configuration that is not based on Case 1 is defined as Case 2
	Optional with capability signalling



FG 23-7-x (mTRP CSI enhancement)
· We propose to introduce FG23-7-6 for the support of CSI-IMR
· It is important to note that, to report PMI/CQI/RI etc., CSI-IM is not necessary, that is the reason why in CSI-ReportConfig, we have the csi-IM-ResourcesForInterference as optional configuration. Furthermore, CSI-IM design for NCJT CSI consumes a lot of system resource and needs to be one to one mapped to CMR. In addition to the extra UE complexity, we are not sure if infra-vendor or operator is willing to spend that high amount of resource for CSI-IM given that CSI-IM is not necessary, therefore, we prefer to have this feature for future alignment with infra-vendor in case this NCJT CSI will be deployed. So far, we have not even seen commercial interest for sDCI mTRP scheme 1a, while NCJT CSI is for scheme 1a. With unclear deployment interest or plan, it is safer to have this feature for IoDT, etc.
	[bookmark: OLE_LINK28][bookmark: OLE_LINK33][bookmark: OLE_LINK34]23. NR_FeMIMO
	23-7-6
	Support of CSI-IM for CSI enhancement for multi-TRP
	Support CSI-IM for CSI enhancement for Multi-TRP
	23-7-1
	Yes
	
	
	Per UE
	n/a
	Yes
	n/a
	
	Optional with capability signalling


 



1. NR_ext_to_71GHz
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Void

1. NR_NTN_solutions
Void 

1. IoT over NTN
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Void 

1. NR_IAB_enh
Void

1. NR_DSS
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
	[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Company
	Summary

	Ericsson [3]
	[bookmark: _Hlk71539747]There is one issue that was raised in last RAN1 meeting in Rel-17 DSS maintenance that may need an FG update for FGs 34-1 and 35-1. 
Our companion contribution to this meeting’s DSS maintenance agenda item A.I 8.13 discusses it ([1]). The issue is that in some cases when sSCell is configured, it was raised that UE would need to handle more CSI aperiodic trigger states for A-CSI on PUSCH scheduled on P(S)Cell and the discussion in maintenance is to identify how to resolve this issue.
Of the multiple options being discussed in maintenance to address the issue, our proposal is handling it by an FG update for 34-1 and 35-1. The proposal is as follows. 
[bookmark: _6_Rel-17_UE][bookmark: _Toc118482333]Adding the following text as a Note for FG 34-1 and 34-2 
a. [bookmark: _Toc118482334]“parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that joint set of these parameters across P(S)Cell and sSCell does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell”
	[bookmark: _Hlk119059751] 34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping slot of PCell/PSCell and sSCell
3) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
4) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
5) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
6) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to PCell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
7) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell
8) frame boundary alignment between PCell/PSCell and sSCell

	6-5 
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, (15, 60), {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 7 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to Pcell is applicable to FR1 only but there can be other Scells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that joint set of these parameters across P(S)Cell and sSCell does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling

	 34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell with search space restrictions (Type A)
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) Search space restrictions: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in overlapping slot of PCell/PSCell and sSCell
· USS sets for DCI formats 0_1,1_1,0_2,1_2
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
3) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
4) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
5) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
6) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to Pcell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
7) sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping slot of Pcell/PSCell and sSCell
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
8) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to PCell/PSCell
9) frame boundary alignment between PCell/PSCell and sSCell

	6-5
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {15, 60}, {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 8 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that joint set of these parameters across P(S)Cell and sSCell does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling






1. LTE_NR_DC_enh2
Void 

1. NR_pos_enh

	Company
	Summary

	Huawei/HiSilicon [4]
	With regards to FG 27-15b, there remains unclarity with respect to some components.
For component 6, the support of SRS operation without restriction on BW should be applicable only to TDD bands, i.e. the signaling with respect to this component shall be ignored by the network for FDD bands and SUL bands, where it is not possible to contain the SRS bandwidth in DL for FDD and SUL.
Proposal 2-1: Clarify that component 6 of FG 27-15b is not applicable to FDD and SUL bands.

Editorial corrections
· [bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53]In FG 27-7, a typo “mutiple” should be corrected as “multiple”
· In FG 27-15b, a typo “ifferent” should be corrected as “different”
· In FG 27-16, a space should be added between “as” and “RRC”
· In FG 27-18c, duplicated “for”
· In FG 27-19, a space should be added between “as” and “RRC”
Proposal 2-2: Correct the typos in FG 27-6, FG 27-15b, FG 27-16, FG 27-18c, FG 27-19.

	27. NR_pos_enh
	27-7
	Multiple measurement instances which can be included in a single measurement report
	Support of multiple measurement instances which can be included in a single measurement report
	
	No
	
	Multiple measurement instances which can be included in a single measurement report are not supported 
	Per UE
	No
	No
	No
	
	Optional with capability signaling




	[bookmark: _Hlk119059823]27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP 
	1. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
1. Max number of SRS Resource Sets for positioning supported by UE
1. Max number of periodic SRS Resources for positioning
1. Max number of periodic SRS Resources for positioning per slot
1. Support of different numerology between the SRS and the initial UL BWP 
1. Support of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB
1. Max number of P/SP SRS Resources for positioning
1. Max number of P/SP SRS Resources for positioning per slot
1. Support a different center frequenecy between the SRS for positioning and the initial UL BWP
1. Switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP

	27-15
	Yes
	
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: 
1. FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
1. FR2 bands: {50, 100, 200, 400}
Component 2 candidate values: {1, 2, 4, 8, 12, 16}
Component 3 candidate values: {1,2,4,8,16,32,64}
Component 4 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 7 candidate values: {1,2,4,8,16,32,64}
Component 8 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 10 candidate values: {100us, 140us, 200us, 300us, 500us}

Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. 

Note 2: If component 9 is not signaled, the UE only supports same center frequency  between the SRS for positioning and initial UL BWP

 Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP

Note 4: If component 6 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB.

Note 5: Component 6 is not applicable to FDD or SUL bands.

Need for location server to know if the feature is supported
	Optional with capability signaling

	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state - gNB
	Same as RRC
OLPC-SRS-Pos-r16
	27-15
	Yes
	
	OLPC for positioning SRS in RRC_INACTIVE state is not supported (gNB)
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	27. NR_pos_enh
	27-18c
	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
	1. Support of PRS measurement in RRC_INACTIVE state for Multi-RTT - location server
	13-4, 13-11, 27-6
	No
	
	PRS measurement in RRC_INACTIVE state for for Multi-RTT is not supported 
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: PRS capabilities for Multi-RTT measurement and reporting described in FGs in 13-4, 13-4a, 13-4b, 13-11, 13-11a, 13-14 are the same for RRC Inactive

Support of PRS processing measurement in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state
	Optional with capability signaling.

	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state - gNB
	Same as RRC
SpatialRelationsSRS-Pos-r16
	27-15
	Yes
	
	Spatial relation for positioning SRS in RRC_INACTIVE state is not supported (gNB)
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling







1. NR_DL1024QAM_FR1
Void 

1. Discussion Items during RAN1 #111
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #111 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #111.

General comments

	Company
	Comments/Questions/Suggestions

	
	


[bookmark: OLE_LINK47][bookmark: OLE_LINK48]
2. NR_FeMIMO
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]After review of contributions submitted to RAN1 #111 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

[bookmark: OLE_LINK20][bookmark: OLE_LINK23]Proposal: Introduce the following new row/FG

	23. NR_FeMIMO
	23-1-2a
	Inter-cell beam measurement and reporting 
	1. The maximum number of configured additional PCIs per CC is X1 (Case 1) when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
2. The maximum number of configured additional PCIs per CC is X2 (Case 2) when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
	FG23-1-2
	Yes
	
	
	per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,3,4,5,6,7}

Component 2 candidate values: {0,1,2,3,4,5,6,7}

Note: case1 and case2 cannot be enabled simultaneously as any configuration that is not based on Case 1 is defined as Case 2
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	Do not support, this has been discussed before and a conscious decision has been made by group leading to the current FG structure. 

	Huawei, HiSilicon
	Support. 

Some opposing companies have been arguing that it is sufficient that a UE reports component 3 in 23-1-2 “The maximum number of RRC-configured PCI(s) different from serving cell PCI for L1-RSRP measurement”. However, we think component 3 of 23-1-2 essentially lumps all additional PCIs into one report regardless of their SSB periodicities and positions relative to those of the SSBs of the serving cell and, therefore, we do not think it would be a technically viable substitute for the independent reports of the suggested component 1 and component 2 in 23-1-2a. To see this, let us have a clarifying example: assume that the UE is configured to measure 3 Cells (including the PCIs the same as or different from serving cell PCI) where SSBs from different cells are configured on the same positions as in figure 1. According to RAN4 requirements, a UE supports at least 8 Rx beams to measure one L1-RSRP/L1-SINR value. If a UE can only use one beam at a time, the UE cannot sweep all Rx beams for cells other than the serving cell without affecting the measurement for serving cell. On the other hand, as shown in Figure 2, the same UE may sweep all Rx beams for all cells in the TDM manner if the SSBs of different cells have non-overlapping positions. If UE only reports component 3 in 23-1-2, there is no way for the UE to report two different values for the scenarios shown in Figure 1 and Figure 2. Instead, UE has to only report a most conservative number for the PCIs that it can handle for L1-RSRP measurement regardless of the relative positions of their corresponding SSBs. This would have a seriously restricting effect on the configured inter-cell beam measurements for the UE.

[image: ]
Figure 1: a UE cannot sweeping all beams for other than serving cell

[image: ]
Figure 2: a UE can sweep all beams for all cells but with large latency



Proposal: Introduce the following new row/FG

	23. NR_FeMIMO
	23-7-6
	Support of CSI-IM for CSI enhancement for multi-TRP
	Support CSI-IM for CSI enhancement for Multi-TRP
	23-7-1
	Yes
	
	
	Per UE
	n/a
	Yes
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Apple
	We support to discuss both issue.

For the first issue, in the current UE feature X1/X2 can only be reported if UE supports intercell-mTRP, we need to discuss the following issue
· UE is allowed to indicate that UE does not support intercell-mTRP, but UE supports 23-1-2 Inter-cell beam measurement and reporting (for inter-cell BM and mTRP)
· In this case, how can UE report X1/X2 since both features have the issue of neighbor cell SSB measurement 
· The current UE feature essentially makes FG23-4 a pre-requisite of FG23-1-2 if UE needs to report X1/X2 to account for neighbor cell SSB measurement complexity, which is incorrect. 
[image: Table

Description automatically generated]

For the second issue, if you check the Rel-17 maintenance, CSI-IM still has unresolved maintenance issue. It is much safer to have separate UE capability. 

	Nokia, NSB
	Considering there are ongoing issues to be resolved on CSI-IM, it is even safer to consider potential new FGs after the corresponding discussions has settled.

	Ericsson
	The same proposal was discussed last meeting and this FG proposal was not agreed.  
We do not support this proposal.  If CSI-IM for NC-JT is an optional capability, it is unclear how a UE does interference measurement for the baseline capability 23-7-1 (e.g., for a UE that doesn’t support this proposed capability)?  
 



2. NR_ext_to_71GHz
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Void

2. NR_NTN_solutions
Void 

2. IoT over NTN
Void

2. NR_IAB_enh
Void 

2. NR_DSS
After review of contributions submitted to RAN1 #111 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	 34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping slot of PCell/PSCell and sSCell
3) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
4) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
5) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
6) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to PCell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
7) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell
8) frame boundary alignment between PCell/PSCell and sSCell

	6-5 
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, (15, 60), {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 7 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to Pcell is applicable to FR1 only but there can be other Scells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that joint set of these parameters across P(S)Cell and sSCell does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling

	 34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell with search space restrictions (Type A)
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) Search space restrictions: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in overlapping slot of PCell/PSCell and sSCell
· USS sets for DCI formats 0_1,1_1,0_2,1_2
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
3) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
4) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
5) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
6) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to Pcell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
7) sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping slot of Pcell/PSCell and sSCell
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
8) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to PCell/PSCell
9) frame boundary alignment between PCell/PSCell and sSCell

	6-5
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {15, 60}, {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 8 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that joint set of these parameters across P(S)Cell and sSCell does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	
	


[bookmark: OLE_LINK11][bookmark: OLE_LINK12]
2. LTE_NR_DC_enh2
Void 

2. NR_pos_enh
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]After review of contributions submitted to RAN1 #111 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP 
	1. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
2. Max number of SRS Resource Sets for positioning supported by UE
3. Max number of periodic SRS Resources for positioning
4. Max number of periodic SRS Resources for positioning per slot
5. Support of different numerology between the SRS and the initial UL BWP 
6. Support of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB
7. Max number of P/SP SRS Resources for positioning
8. Max number of P/SP SRS Resources for positioning per slot
9. Support a different center frequenecy between the SRS for positioning and the initial UL BWP
10. Switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP

	27-15
	Yes
	
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: 
1. FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
1. FR2 bands: {50, 100, 200, 400}
Component 2 candidate values: {1, 2, 4, 8, 12, 16}
Component 3 candidate values: {1,2,4,8,16,32,64}
Component 4 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 7 candidate values: {1,2,4,8,16,32,64}
Component 8 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 10 candidate values: {100us, 140us, 200us, 300us, 500us}

Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. 

Note 2: If component 9 is not signaled, the UE only supports same center frequency  between the SRS for positioning and initial UL BWP

 Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP

Note 4: If component 6 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB.

Note 5: Component 6 is not applicable to FDD or SUL bands.

Need for location server to know if the feature is supported
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	
	



2. NR_DL1024QAM_FR1
Void  

1. Summary of Agreements
This Section summarizes the final agreements in RAN1 #111 in this agenda item [5].

Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP 
	11. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
12. Max number of SRS Resource Sets for positioning supported by UE
13. Max number of periodic SRS Resources for positioning
14. Max number of periodic SRS Resources for positioning per slot
15. Support of different numerology between the SRS and the initial UL BWP 
16. Support of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB
17. Max number of P/SP SRS Resources for positioning
18. Max number of P/SP SRS Resources for positioning per slot
19. Support a different center frequency between the SRS for positioning and the initial UL BWP
20. Switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP

	27-15
	Yes
	
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: 
1. FR1 bands: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100}
1. FR2 bands: {50, 100, 200, 400}
Component 2 candidate values: {1, 2, 4, 8, 12, 16}
Component 3 candidate values: {1,2,4,8,16,32,64}
Component 4 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 7 candidate values: {1,2,4,8,16,32,64}
Component 8 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 10 candidate values: {100us, 140us, 200us, 300us, 500us}

Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. 

Note 2: If component 9 is not signaled, the UE only supports same center frequency between the SRS for positioning and initial UL BWP

 Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP

Note 4: If component 6 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB.

Note 5: Component 6 is not applicable to FDD or SUL bands.

Need for location server to know if the feature is supported
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	 34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)
9) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
10) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping slot of PCell/PSCell and sSCell
11) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
12) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
13) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
14) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to PCell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
15) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to Pcell/PSCell
16) frame boundary alignment between PCell/PSCell and sSCell

	6-5 
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, (15, 60), {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 7 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to Pcell is applicable to FR1 only but there can be other Scells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: Parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that combination of P(S)Cell and sSCell configurations does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling

	 34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell with search space restrictions (Type A)
10) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
11) Search space restrictions: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in overlapping slot of PCell/PSCell and sSCell
· USS sets for DCI formats 0_1,1_1,0_2,1_2
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
12) Configuration of scaling factor α  for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell
13) The number of unicast DCI limits for PCell/PSCell scheduling
· Processing K1 unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· Processing K2 unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)
· N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)
14) Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
15) USS set(s) for DCI format 0_1,1_1 configured on sSCell for CCS from sSCell to Pcell/PSCell and USS set(s) for DCI format 0_2,1_2 configured on sSCell for CCS from sSCell to PCell/PSCell if UE supports FG 11-1 (dci-Format1-2And0-2-r16)
16) sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping slot of Pcell/PSCell and sSCell
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
17) PDCCH monitoring occasion(s) on sSCell for cross-carrier scheduling to PCell/PSCell
18) frame boundary alignment between PCell/PSCell and sSCell

	6-5
	Yes
	N/A
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions (Type A) is not supported
	Per BC
	No
	Applicable to FR1 only
	No
	Candidate value set: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {15, 60}, {30,30}, {30,60},{60,60})
Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}

Component 4 candidate values: (K1, K2) = {(1,1) for FDD P(S)Cell; (K1, K2) = (1,2) for TDD P(S)Cell}

Component 8 candidate values:
Value 1: within the first 3 OFDM symbols of sSCell slot overlapping with the first 3 OFDM symbols of PCell/PSCell slot. 
Value 2: within the first 3 OFDM symbols of any sSCell slot overlapping with  PCell/PSCell slot

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

Note: Candidate value set 2 only applies for the following value sets of components 1: {30,30}, {30,60},{60,60}

Note: A UE supporting this FG does not imply that the UE can be configured with sSCell in shared spectrum

Note: Parameters in CSI-MeasConfig of P(S)Cell and sSCell are configured such that combination of P(S)Cell and sSCell configurations does not result in exceeding any of the UE’s capabilities for A-/SP-CSI reporting on PUSCH on P(S)Cell
	Optional with capability signalling
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