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1 UE features for NES
This section provides our views on the remaining aspects of the agreed UE feature groups in supporting spatial and/or power domain adaptation. In particular, one of the open issues is the prerequisite for the feature groups. Since one of the components in feature groups for spatial or power domain adaptation is “Support of single-panel type 1 codebook”, it is our understandings that FG 2-36 should be prerequisite for FGs 42-1/1a/1b/1c and FGs 42-2/2a/2b/2c. In addition, for CSI reporting on PUCCH, we should also have FG 2-32a as prerequisite for FGs 42-1c/2c. Hence, we are making the following proposal:

Proposal 1.1: FG 2-36 is prerequisite for FGs 42-1/1a/1b/1c and FG 42-2/2a/2b/2c. Additionally, FG 2-32a is prerequisite for FG 42-1c and FG 42-2c.

Currently the capabilities related to CSI-RS resource counting (e.g., components 4-7 in FG 42-1) are reported per FG. However, we should discuss how they are counted toward overall total numbers across different FGs including legacy FGs and FGs in other Rel-18 WIs. From our perspective, FG 2-33 should be used as an overall counting numbers.

Proposal 1.2: Add the following notes to all spatial/power domain adaptation feature groups.
· Note: For any slot, the CSI-RS resource/port counting in Components 4-7 is also accounted towards the following components in FG 2-33, respectively:
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

Another open discussion is how UE should report CSI-RS resource counting (e.g., components 4-7 in FG 42-1) and CSI reporting settings (e.g., component 9 in FG 42-1) in joint spatial and power domain adaptation operation. We suggest that UE should on report the components 4-7 and 9 for either spatial domain adaptation or power domain adaptation:

Proposal 1.3: Add the following notes to all spatial/power domain adaptation feature groups.
· Note: For joint spatial and power domain adaptation operation, the UE reports Components 4-7 and 9 for either spatial domain adaptation or power domain adaptation. 

2 UE features for MIMO
2.1 Rel-18 CSI
[bookmark: OLE_LINK1]For CSI timeline relaxation, a common understanding is, the relaxed timeline should be the basic UE capability, while the more ambiguous non-relaxed timeline has higher requirements for UE – this is also confirmed by companies during RAN1#116 online discussion. 
Therefore, following the same concept of UE feature 40-3-2-11 (for Type-II-Doppler), we think 40-3-1-24 (for Type-II-CJT) should also let UE to have the freedom to report its basic timeline feature.
Proposal 2.1: Adopt the following note (copied from 40-3-2-11) to UE feature 40-3-1-24.
	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Timeline for regular eType-II-CJT CSI, or for port selection FeType-II-CJT CSI
	Timeline relaxation parameter 
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	Relaxed timeline is not supported
	Per band and
Per-BC 
	No
	N/A
	N/A
	Component candidate value: {0, Z2’}

Note: A UE that supports FG 40-3-1-1 or FG  40-3-1-5 must signal this FG 


	Optional with capability signaling



Then for the detail of Type-II-Doppler CSI timeline, according to our understanding, the “measurement window” size for periodic CSI-RS (denoted as w) is not captured appropriately.
There were 2 agreements according to RAN1#114 (2023-08, Toulouse) regarding this “w”:
	Agreement (RAN114, 2023-08)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)

Agreement (RAN114, 2023-08)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· w (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions




More background: The motivation for UE to have longer “w” is, to accommodate enough CSI-RS occasions after PDCCH and before the report PUSCH – to avoid pre-buffering of CSI-RS receiving data before PDCCH.
· For aperiodic CSI-RS, this is no issue, and the “measurement window” size is agreed as 14.(K–1).m in RAN1#113 (2023-05, Incheon).
· Here K denotes number of CSI-RS occasions, while m denotes the time interval (in slots) between two consecutive CSI-RS occasions – thus 14*(K-1)*m is the “measurement window” size (in symbols).
· For periodic CSI-RS, “w” issue is left over to UE capability decision.
	Agreement (RAN1#113, 2023-05)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’




Therefore, to better align with previous agreements, we think this UE capability should capture the above Alt1 and Alt2 according to RAN1#114:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)
Proposal 2.2: Adopt the following changes to FG 40-3-2-11.
	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook
	1. Aperiodic CSI report timing relaxation, w, for doppler codebook based on Type-II codebook.

2. Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook
	At least one of {40-3-2-1, 40-3-2-4}
	Yes
	N/A
	Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook is unknown
	Per FS
	N/A
	N/A
	N/A
	Component 1 candidate values: 
UE reports candidate value, w, independently for each SCS in unit of symbols: {14*(KP–1)*d, 14*KP*d, 14, 28}

Note1: Kp is according to Component 10 of FG 40-3-2-1, or according to Component 9 of FG 40-3-2-4;
Note2: d=4 (minimum periodicity of periodic CSI-RS)

For 15kHz SCS: {0, 4, 8, 16, 32}
For 30kHz SCS: {0, 8, 16, 32, 64}
For 60kHz SCS: {0, 16, 32, 64, 128}
For 120kHz SCS: {0, 16, 32, 64, 128}
For 480kHz SCS: {0, 64, 128, 256, 512}
For 960kHz SCS: {0, 128, 256, 512, 1024}

Component 2 candidate values: [{CAP1, CAP2}]

For N4 = 1 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP1 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP2 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m + Z'2, 2Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w + Z'2, 2Z'2)

Z2/Z'2 are defined in Table 5.4-2 in TS38.214

K = {4,8,12}, is the number of AP CSI-RS resources for the CMR in a CSI report setting

M = {1,2}, is the offset between two adjacent AP CSI-RS resources for the CMR in slots

Note: A UE that supports FG 40-3-2-1 or FG  40-3-2-4 must signal this FG 

	Optional with capability signalling



Another issue, periodicity restriction of periodic CSI-RS was discussed for Type-II-Doppler CSI (since long periodicity makes no sense to high the mobility scenario that this CSI targeted), but unfortunately got no consensus due to limited TU of Rel-18.
	Conclusion (RAN1#114, 2023-08):
For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following proposals:
· … (Other non-relevant bullets omitted)
· when P/SP-CSI-RS is configured as the CMR, any restriction in CSI-RS periodicity 




A fair comparison can refer to the case of aperiodic CSI-RS, where the largest “time interval” between two consecutive CSI-RS occasions is only 2 slots.
	TS 38.214 v18.2.0 (2024-03)
[image: ]



From UE implementation perspective, longer CSI-RS periodicity requires longer buffer and receiving continuity, therefore, we propose
Proposal 2.3: Adopt the following additional Feature Group to FG 40-3-2-x
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-2-[12]
	Supported maximum periodicity of CMR when configured as periodic CSI-RS
	Maximum periodicity of periodic CSI-RS (in slots) UE can handle for Type-II-Doppler CSI report
	At least one of {40-3-2-1, 40-3-2-4}
	Yes
	N/A
	UE cannot handle a long periodicity CSI-RS configured by gNB
	Per-band 
Per-BC
	No
	N/A
	N/A
	Component candidate values (in slots): {4,5,8,10}
	Optional with capability signaling



2.2 Rel-18 DMRS
The following open issues are identified for Rel-18 DMRS UE features. 

Issue 1: For UL DMRS, missing UE feature group “1 symbol FL DMRS and 2 additional DMRS symbols for more than one port”. This UE feature was defined in legacy Rel-15 as 2-16b. However, for Rel-18 DMRS, this UE feature was missed. 

	2-16
	Basic uplink DMRS (uplink) for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols

	2-16b
	Support 1+2 DMRS (uplink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port



While for Rel-18 UL DMRS UE feature 40-4-6, we only have the following component 3 and missing a similar UE feature like 2-16b. 
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports
 
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols



By the way, please notice that for Rel-18 DL DMRS, we also have separate capability for “more than one port ” port and “at least one port ” with 1 symbol FL DMRS and 2 additional DMRS symbols. But we don’t have such separate capability for Rel-18 UL DMRS.
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH

	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A



Proposal 2.4: In 40-4 family of UE feature groups for Rel-18 DMRS, add a UE feature group 40-4-6k for “1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH”.

	40. NR_MIMO_evo_DL_UL
	40-4-6k
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling



Furthermore, with the above UE feature added, the component 3 of 40-4-6 should be clarified for “at least one port ” to match with DL DMRS UE features description, i.e., 40-4-1j (Rel-18) and 2-5 (Rel-15). 

	2-5
	Basic downlink DMRS
for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.

	2-6a
	Support 1+2 DMRS (downlink)
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port



Strictly speaking, 2-16 (Rel-15) component 3 has the same editorial issue. But it is too late to change Rel-15 specification. Therefore, we don’t propose the change for Rel-15 but only for Rel-18. 

With the above analysis, we also propose the following editorial change to 40-4-6. 

Proposal 2.5: Update component 3 of 40-4-6 as the following. 

	40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port
	2-16
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




Issue 2: UE feature group 40-4-5a “Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP” has ambiguity that the feature group is for DL, UL, or both DL and UL DMRS. It is better to break this UE feature groups into two groups, one for DL DMRS and one for UL DMRS. 
 
Proposal 2.6: Break 40-4-5a “Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP” into two separate UE feature groups, one for DL DMRS, the other for UL DMRS. 
	40. NR_MIMO_evo_DL_UL
	40-4-5a1
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DL DMRS ports for single-DCI based M-TRP are not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-5a2
	Additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 UL DMRS ports for single-DCI based M-TRP are not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling





2.3 Rel-18 8Tx
In the whole process of Rel-18 MIMO standardization, 8 Tx PUSCH and SRS enhancement were discussed independently in two different sub-agendas. Therefore, an aspect on UE capability signaling which requires taking both 8 Tx PUSCH and SRS into consideration was missed. Fortunately, RAN4 sent an LS R4-2321728 “Reply LS on coherence between PUSCH and 8-ports SRS with partial dropping”, which reminds RAN1 to double check UE capability and address this open issue.  
In LS R4-2321728, the following is provided to answer the question raised by RAN1. RAN1 Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 
RAN4 Answer: Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not. The current RAN4 requirements for coherent UL-MIMO are specified for a pair of connectors (two ports/Tx connectors). It is the understanding of RAN4 that a UE supporting full coherent 8Tx should at least meet the specified phase and power error requirements for any pair of two Tx antenna connectors in the current RAN4 specifications.


Based on RAN4 answer “Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the above answer, it is recognized that achieving coherency across TDMed SRS is a new, and potentially more challenging, requirement for a UE to achieve, rather than the legacy coherency across nonTDMed SRS. Therefore, an 8 Tx UE might be able to achieve coherency with nonTDMed 8-port SRS, while not able to achieve coherency with TDMed 8-port SRS. However, current UE capability framework is not able to distinguish between these two cases. 
Current Rel-18 8-Tx UE capability signaling has the following independent signaling of UE feature group:
· SRS 8 Tx ports - codebook: This is the UE capability signaling of 8 Tx SRS for codebook based PUSCH. The component values for this capability signaling are {noTDMed SRS, noTDMed and TDMed SRS}
· Support of codebook-based 8Tx PUSCH - codebook1: This is the UE capability signaling to indicate supporting full coherent 8 Tx PUSCH
· Support of codebook-based 8Tx PUSCH – codebook2: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with two antenna groups (4+4 structure)
· Support of codebook-based 8Tx PUSCH – codebook3: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with 4 antenna groups (2+2+2+2 structure)
· Support of codebook-based 8Tx PUSCH – codebook4: This is the UE capability signaling to indicate supporting non coherent 8 Tx PUSCH
With current independent signaling UE features, for each codebook, a UE can indicate support that codebook with what kind of SRS. For example, with coherent codebook 1, a UE can signal the one of the following 2 combinations.  
· Combination 1: the UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS
· Combination 2: the UE support coherent 8Tx PUSCH (codebook 1) with noTDMed and TDMed SRS

As another example, with noncoherent codebook 4, a UE can signal the one of the following 2 combinations
· Combination 3: the UE support noncoherent 8 Tx PUSCH (codebook 4) with noTDMed SRS
· Combination 4: the UE support noncoherent 8Tx PUSCH (codebook 4) with noTDMed and TDMed SRS

However, what missing is a “joint” capability signaling of coherence type and SRS type. For example, a UE might want to signaling the following: 
· The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS. 

As mentioned above, the rationale for this signaling is because coherency with TDMed SRS is a newer, and likely more challenging, requirement than coherentcy with nonTDMed (legacy) SRS. A UE can support coherency with legacy nonTDMed SRS may not be able to support coherency with the new TDMed SRS. 
In LS R4-2403632, RAN 4 also send the following message to RAN 1. [bookmark: _Hlk160110680]Additionally, RAN4 further discussed coherence between PUSCH and 8-ports SRS with partial dropping. The  approved reply LS of R4-2321728 says that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the answer for Question 1. It is RAN4’s understanding that the current capability wouldn’t allow a UE to indicate that the UE supports codebook 1 with not TDMed SRS, while the same UE can also support codebook 2, 3, or 4 with TDM’d SRS. If the RAN4 understanding is correct, RAN4’d like to request RAN1 to consider allowing UE to indicate the above mentioned cases, details are up to RAN1.

With the above reasoning, it is proposed to add a UE capability signaling to diffenrentiate the coherency with and without TDMed SRS. Taking all 4 codebooks into consideration, we want a “joint” capability signaling of coherence type and SRS type which allows the UE to signaling one of the following. 
· Joint signaling value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Joint signaling value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

One should notice that the existing UE capability can already support signaling values such as “The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, and the UE support coherent 8 Tx PUSCH (codebook 1) with TDMed SRS as well”. Therefore, there is no need to add those values in the new UE capability. 

Based on the above analysis, the following proposal is proposed. 

Proposal 2.7: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

3 UE features for Expanded and improved NR Positioning
This section provides our views on the remaining aspects of the agreed UE feature groups for the expanded and improved NR Positioning. In particular, we are making the following proposals:

Proposal 3.1: With regards to the FGs on Common SL PRS Processing capability (FGs 41-1-1 and FG 41-1-1a) and 41-1-10, confirm the Working assumptions. 

Proposal 3.2: FGs 41-1-1 is a prerequisite for FG 41-1-1a. 

Proposal 3.3: With regards to the FG 41-1-2 and 41-1-4, 
· have only 41-1-1 and 41-1-1a as prerequisites.
· Remove the Notes that are in brackets. 

Proposal 3.4: With regards to the FG 41-1-4c, do not introduce additional prerequisites. 

Proposal 3.5: With regards to the FG 41-1-10, do not introduce any prerequisites. 

An LTE or LTE V2X device might support NR SL Positioning without having to do NR SL communications. We propose to capture a subset of the sidelink positioning features as LTE features as was done for sidelink communications in previous releases. 

Proposal 3.6:: Capture the following FGs in the LTE UE feature list: 41-1-1, 41-1-1a, 41-1-2, 41-1-3, 41-1-4c, 41-1-4d, 41-1-5, 41-1-7x, 41-1-8, 41-1-10, 41-1-11, 41-1-12, 41-1-12, 41-1-13, 41-1-13b, 41-1-14, 41-1-18, 41-1-19, 41-1-20a, 41-1-20b.

4 UE features for NTN IOT

For NTN IOT, the only remaining issue is whether the autonomous GNSS position fix (2-4a/b) has the prerequisite of supporting triggered gaps (2-3a/b):

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b], Rel. 17 2-1b
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No
	No
	Note: This applies to non-DRX
	Optional with capability signalling



In our view, it should be possible for a UE to implement autonomous reacquisition without supporting triggered gaps. Note that the implementation of triggered gaps is much more complex than autonomous gaps (requiring e.g. new MAC-CE support) and, therefore, it is likely that commercial deployments may only support autonomous reacquisition initially. Therefore, we make the following proposal:

Proposal 4.1: 2-3a / 2-3b are not prerequisites of 2-4a / 2-4b. 

The proposal above is implemented in the following table:

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b], Rel. 17 2-1b
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state
	Per UE
	No
	No
	Note: This applies to non-DRX
	Optional with capability signalling
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A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-
CQI', is expected to be configured with K € {4,8,12} aperiodic CSI-RS resources or with a single periodic or semi-
persistent CSI-RS resource in the resource set for channel measurement. For an aperiodic CSI-RS resource set for
channel measurement, the K CSI-RS resources are triggered by the same triggering instance and the separation between
two consecutive CSI-RS resources is m € {1,2} slots, which is configured by higher layer parameter in the NZP-CSI-
RS-ResourceSet. The K aperiodic CSI-RS resources are transmitted following the order of the CSI-RS resource IDs




