
[bookmark: _GoBack]3GPP TSG RAN WG1 #103-e	                                                                               R1-2008216
e-Meeting, October 26th – November 13th, 2020


Source:	OPPO
Title:	Discussion on Rel-16 UE features
Agenda Item:	7.2.11
Document for:	Discussion and Decision

1. Introduction
In this contribution, we discuss remaining issues of Rel-16 NR UE features on the current UE feature list.
2. Discussion
2.1. NR_eMIMO
NR_eMIMO FG 16-1a-1
In the latest UE feature list, there is one FFS part for FG 16-1a-1: How CSI-RS is counted when it is configured as CMR without dedicated IMR [1].     
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:
1. The max number of SSB/CSI-RS (1Tx) for CMR 
2. The max number of CSI-IM/NZP-IMR resources 
3.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:
4. The max number of SSB/CSI-RS resources as CMR
5. The max number of CSI-IM/NZP IMR resources

Other limitations:
6. Supported density of CSI-RS (CMR)
7. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1
8. Supported SINR measurements

	2-21 2-22 or
2-23
2-23a
	Yes 
	N/A
	
	Per band
	No
	No
	
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

[bookmark: _Hlk42699933][bookmark: _Hlk42699987]Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM 

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
	Optional with capability signalling



When an NZP CSI-RS resource is configured for L1-SINR measurement without dedicated IMR, the UE would be requested to measure both channel and interference. Therefore, that NZP CSI-RS shall be counted as one resource for CMR and one resource for IMR, which is the proper way to reflect the real UE complexity.   

Proposal 1: In FG 16-1a-2, when NZP CSI-RS is configured for L1-SINR without dedicated IMR, that CSI-RS resource shall be counted as one for CMR and one for CSI-IM/NZP-IMR resource

NR_eMIMO FG 16-1g
In the latest UE feature list, there is one FFS part for FG 16-1a-1: how to count the RS for component (1) and (2).     
	16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
2.  The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24 2-31
	Yes
	N/A
	
	Per UE
	No
	Yes
	
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

FFS:  how to count the RS for component (1) and (2)

Note: the reference  slot duration is the shortest slot duration defined for the reported FR supported by the UE
	Optional with capability signaling


Regarding component 1, a reference slot shall be specified to defined the ‘slot’ within which the maximum total number of SSB/CSI-RS/CSI-IM are counted. One preferred value is a reference slot with SCS = 120 KHz. 
In either component 1 and component 2, for any SSB, CSI-RS resource or CSI-IM, any instance of usage on that RS resource shall be counted once in the total number of SSB/CSI-RS/CSI-IM resources. For example, if one CSI-RS is configured in both a L1-RSRP measurement and BFD, that CSI-RS shall be counted as two in the total number of SSB/CSI-RS/CSI-IM resources. The reason for that is because the UE would spend more effort on that CSI-RS resource for the configured multiple usage or functions.
 Proposal 2: Regarding FG 16-1g:
· The slot in component refer to a slot with SCS = 120 KHz. 
· To compute the number RS in either component 1  or component 2, a combination of one configured usage and one SSB/CSI-RS/CSI-IM resource is counted as one.  For a SSB/CSI-RS/CSI-IM resource configured with N different usages, the number of resources is counted as N.

NR_eMIMO FG 16-2a
For FG 16-2a, there was a note for further discussion as highlighted as below [2]
	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per “PDCCH-Config” BWP per cell in addition to CORESET 0
2. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per “PDCCH-Config” BWP per cell in addition to CORESET 0
3. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
4. Maximum number of unicast PDSCHs per CORESETPoolIndex per slot
5. [PDSCH processing capability for CC]

	
	Yes
	N/A
	
	per FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

FFS: component (5) only applies to UE processing capability #1
Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

Component 1:  Candidate values {[2,] 3,4,5}

Component 2: Candidate values {1,2,3}

Component 4: Candidate values {1,2,3,4,7}
Note: per SCS, similar with Rel-15

	Optional with capability signaling


Note: RAN1 will continue discussing how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured

In Rel-15, CORESET#0 is also counted within in the limit of 3 CORESET per BWP. The corresponding description from TS 38.331 (v16.2.0) is copied as below. 
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The ControlResourceSetId IE concerns a short identity, used to identify a control resource set within a serving cell. The ControlResourceSetId = 0 identifies the ControlResourceSet#0 configured via PBCH (MIB) and in controlResourceSetZero (ServingCellConfigCommon). The ID space is used across the BWPs of a Serving Cell. The number of CORESETs per BWP is limited to 3 (including common and UE-specific CORESETs) in Release 15.
ControlResourceSetId information element
-- ASN1START
-- TAG-CONTROLRESOURCESETID-START

ControlResourceSetId ::=                INTEGER (0..maxNrofControlResourceSets-1)

ControlResourceSetId-r16 ::=            INTEGER (0..maxNrofControlResourceSets-1-r16)

ControlResourceSetId-v1610 ::=          INTEGER (maxNrofControlResourceSets..maxNrofControlResourceSets-1-r16)

-- TAG-CONTROLRESOURCESETID-STOP
-- ASN1STOP



Following the similar principle, the maximum of 3 and 5 for the limitation of CORESET discussed for M-TRP should include CORESET#0. Thus, we have the following proposal
 Proposal 3: Regarding FG 16-2a, 
· When a UE reports 5 for Component 1, gNB can configured up to 5 CORESETs including CORESET#0 (if configured) per BWP for the UE.
· When a UE reports 3 for Component 2, gNB can configured up to 3 CORESETs including CORESET#0 (if configured) per CORESETPoolIndex for the UE.

2.2. 5G_V2X_NRSL
Cross-carrier configuration and scheduling
According to the latest version of NR features list for 5G-V2X in [1], for some of the feature groups (i.e. 15-1 sidelink RX, 15-3 mode 2 Tx, 15-4 sync, 15-11 PSFCH) there is an associated note stating “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1.” It is also worth noting that these 4 FGs are also basic FGs for 5G-V2X. As oppose to FG 15-2 mode 1 Tx where a network Uu deployment is required, this particular note was added and intended for a V2X operating scenario where there is no expected Uu deployment in a band defined in RAN4 with only PC5 interface, and also with no operator control.  However, according to the LS received from RAN2 [3], this note will also preclude the possibility of controlling V2X operation and cross-carrier configuration of a PC5-only band from a Uu deployed band. Effectively the support of “operator managed geographical area(s)” for V2X operation, which is defined and allowed by SA2 specifications, cannot be properly supported in bands indicated with only PC5 interface. As such, this will seriously limit the operation and deployment options of 5G V2X in some parts / regions / countries in the world. To rectify this issue, we made the following proposal:

Proposal 4: Update the existing note as “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1 in a non-operator managed geographical area.”
Regarding FG 15-2, it is also noted there is one more mis-alignment between “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise” in the note column and “For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.” in the mandatory/optional column. The mis-alignment part is on the “managing “, which is missing in the mandatory/optional column. Also, based on the above discussion and the LS from RAN2 [3], we need to support the operation scenario of “operator managed geographical area(s)” in NR V2X. 

Proposal 5: In order to fix the mis-alignment between the Notes and the Mandatory/Optional columns in 15-2, and supporting the scenario of operator managed geographical area(s) in dedicated bands, 
· the note in the Notes column should be updated to “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise”, and 
· the Mandatory/Optional column should be updated to “For UE supports NR sidelink in licensed spectrum where gNB is defined or managed, UE must indicate this FG is supported.”.

If the above cross-carrier configuration of V2X resource pools and operation from a NR Uu deployed band to a PC5-only band should be allowed and supported for an operator managed geographical area, then it would be necessary for a UE to also support cross-carrier activation/release of Type2 configured grants and dynamic scheduling in mode 1. Furthermore, for FG 15-2 (mode 1 Tx scheduled by NR Uu), it is already captured that “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise”. As such, when the gNB is managing a spectrum that is different from its transmission and reception (operation), then it means cross-carrier scheduling must be supported as part of FG15-2. Therefore, at least in our understanding, cross-carrier scheduling is already implicitly supported in FG 15-2. If further clarification is needed, although we think it is already clear, the component 4) in 15-2 could be updated as “UE can monitor SCI format 3_0 on a different or the same carrier as sidelink for NR sidelink dynamic scheduling and configured grant type 2.”

Observation: Since 15-2 (mode 1 scheduled by NR Uu) covers both dynamic scheduling and CG type 2 as part of component 4 and 15-2 is already a basic FG for SL in licensed spectrum where gNB is operating on or managing that spectrum, this means cross-carrier scheduling is implicitly supported for UEs that support 15-2.

Proposal 6: If further clarification is needed in regards to the support of cross-carrier scheduling in 15-2, the component 4) could be updated as followed “UE can monitor SCI format 3_0 on a different or the same carrier as sidelink for NR sidelink dynamic scheduling and configured grant type 2.”


Correction of RAN4 frequency band table in UE features list for bands with only PC5 interface and no expected network deployment
For the common note “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1” in the V2X features list, as discussed in the previous section 2.2.1, this note is intended for a V2X operating scenario where there is no expected Uu deployment in a band defined in RAN4 with only PC5 interface. According to RAN4 specification 38.101-1, Table 5.2E.1-1 currently includes two V2X operating bands n38 and n47 both indicated with only PC5 interface. However, after closer checking, n38 is a NR licensed band expected with NR Uu deployment, which is not aligned with the original intention of citing this Table in the V2X features list. That is, V2X operation over the PC5 interface on NR band n38 is actually expected to receive configuration by NR Uu even when n38 is exclusively used for NR V2X. In fact, only NR band n47 in Table 5.2E.1-1 fits the intended purpose of this note.

To fix this issue, we listed the two following options of changing the existing note in the V2X features list:
Option 1: Note: configuration by NR Uu is not required to be supported in an unlicensed band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1.
Option 2: Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface NOTE 11 in 38.101-1 Table 5.2E.1-1 5.2-1.

Proposal 7: To fix the problem of unintentionally referred to band n38 in Table 5.2E.1-1 in 38.101-1, we can adopt one of the two listed options above. Note that, the new text “in a non-operator managed geographical area” from Proposal 4 should be also included in either option in the final fix.


3. Conclusion
In this contribution, we presented our views on some reaming issues for Rel-16 NR UE features and made the following proposals: 
eMIMO
Proposal 1: In FG 16-1a-2, when NZP CSI-RS is configured for L1-SINR without dedicated IMR, that CSI-RS resource shall be counted as one for CMR and one for CSI-IM/NZP-IMR resource
Proposal 2: Regarding FG 16-1g:
· The slot in component refer to a slot with SCS = 120 KHz. 
· To compute the number RS in either component 1  or component 2, a combination of one configured usage and one SSB/CSI-RS/CSI-IM resource is counted as one.  For a SSB/CSI-RS/CSI-IM resource configured with N different usages, the number of resources is counted as N.
Proposal 3: Regarding FG 16-2a, 
· When a UE reports 5 for Component 1, gNB can configured up to 5 CORESETs including CORESET#0 (if configured) per BWP for the UE.
· When a UE reports 3 for Component 2, gNB can configured up to 3 CORESETs including CORESET#0 (if configured) per CORESETPoolIndex for the UE.

V2X_NRSL

Proposal 4: Update the existing note as “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1 in a non-operator managed geographical area.”

Proposal 5: In order to fix the mis-alignment between the Notes and the Mandatory/Optional columns in 15-2, and supporting the scenario of operator managed geographical area(s) in dedicated bands, 
· the note in the Notes column should be updated to “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise”, and 
· the Mandatory/Optional column should be updated to “For UE supports NR sidelink in licensed spectrum where gNB is defined or managed, UE must indicate this FG is supported.”.

Proposal 6: If further clarification is needed in regards to the support of cross-carrier scheduling in 15-2, the component 4) could be updated as followed “UE can monitor SCI format 3_0 on a different or the same carrier as sidelink for NR sidelink dynamic scheduling and configured grant type 2.”

Proposal 7: To fix the problem of unintentionally referred to band n38 in Table 5.2E.1-1 in 38.101-1, we can adopt one of the two listed options above. Note that, the new text “in a non-operator managed geographical area” from Proposal 4 should be also included in either option in the final fix.
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