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1. Introduction 
Following RAN#79 update, RAN1 NR UE feature list was updated with [1]. This contribution discusses some remaining UE features. For all individual feature, another attached document shows Intel’s comments on UE capability signaling as well as Initial access related/forward compatibility [2]. 
2. Discussions 

1-8: RLM based on a mix of SS block and CSI-RS signals: Optional with capability signaling

According to the decision in RAN#79, 1-4 (SS block based RLM) is mandatory with capability signaling which shall be set to ‘1’ (equivalent to mandatory without capability signaling), and 1-7 (CSI-RS based RLM) is mandatory without capability signaling. However, using both SSB and CSI-RS for RLM is not essential and the benefits are not outstanding - rather it causes UE complexity quite a bit. Thus, it is proposed 1-8 is optional with capability signaling.

2-20: Beam correspondence
It has been common understanding in RAN1 that beam correspondence is being discussed for FR2 only. It is proposed that beam correspondence is supported as mandatory without capability signalling for FR2, but it needs to be clarified that beam correspondence is not applied for FR1.

2-31: Beam failure recovery
It was agreed BFR for SCell is supported up to 1 SCell. It is proposed to add it as optional with capability signalling. 

2-35: CSI report framework

	Components

1. Maximum number of periodic CSI report setting per BWP
2. Maximum number of aperiodic CSI report setting per BWP 
3. Maximum number of semi-persistent CSI report setting per BWP
4. Minimum duration Zk,l (in symbols)for processing a CSI, k is level of CSI latency class, i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS. 
5. UE can process X CSI report(s) simultaneously. CSI reports can be P/SP/A CSI and any latency class and codebook type. 
FFS: whether X should also count the SRS precoder derivation in case of reciprocity based SRS Tx



The UE capability signaling for Z values was agreed at the last RAN1 meeting -> Component-5 candidate values: from 1 to 32
2-36: Type I single panel codebook: Mode-1 Mandatory, Mode-2 Optional

	Components
1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2. Supported Codebook Mode(s)



Component-2 candidate values: Mode-1 as mandatory Mode-2 as optional. No significant difference in the performance. The performance results are provided in [4].

2-41: Type II codebook: Optional with capability signaling
2-42: Support Type II SP-CSI feedback on long PUCCH: Optional with capability signaling
2-43: Type II codebook with port selection: Optional with capability signaling

As discussed in [5], the following observations were made based on system level simulations:
· Observation 1: Reciprocity-based precoding achieves better performance comparing to Type II CSI 
· Observation 2: The computational complexity of Type I PMI search is comparable to the computational complexity of Type II PMI search 
· Observation 3: Implementation of Type II CSI in addition to Type I CSI leads to increased UE complexity and requires additional hardware block while the functionality of Type I and Type II CSI is similar

Therefore, Type II CSI feedback should be optional considering not only performance gain but also UE complexity.

2-53: SRS resources
In RAN1#92bis, it was agreed that SP-SRS is supported as mandatory with capability signalling. It was captured as ‘mandatory’. We propose to clarify it is for ‘mandatory with capability signalling’. 

2-58: Aperiodic TRS for FR2 (New)
In RAN1#92bis, it was agreed aperiodic TRS is supported as optional with capability signaling.
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4-2: 2 PUCCH of format 0 or 2 in consecutive symbols: Optional with capability signaling

	Components
1) 2 PUCCH format 0/2 in different symbols and once per slot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per slot for SR 
3) 2 PUCCH format 2 in different symbols and once per slot for CSI over two consecutive OFDM symbols




There is no clear use case which can significantly impact the system performance.

4-19: SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH): Optional with capability signaling

Very complicate handling of partial overlapping. Many missing parts in the spec to bother the implementation on time

4-24: PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource: Optional with capability signaling

Latency benefit over RRC is marginal.

5-27: Dynamic rate-matching resource set configuration for DL: Optional with capability signaling 

This feature is not necessary for forward compatibility. Semi-static rate-matching is sufficient for that purpose. Dynamic rate-matching essentially allows PDSCH to be mapped on to the reserved resources, and thereby only impacts the particular UE’s performance, without any significant impact to system performance. This should be an optional feature as it significantly increases UE complexity in PDSCH decoding.

5-28: Rate-matching around LTE CRS: Optional with capability signaling 

Rate-matching around LTE CRS is not essential as a mandatory feature for all UEs. The impact on overall NR PDSCH performance can be quite limited. Following the definition in RP-172816 [2], this is not a feature that “drastically impacts system performance” if certain UEs do not support this feature. On the other hand, the support of this feature increases UE complexity in PDSCH reception due to having to keep track of LTE CRS locations based on LTE system configuration and having to perform different rate-matching depending on the slot and relative location of the PDSCH scheduled within the slot duration.

6-2: Type A BWP adaptation with same numerology with restriction of search space and BWP
6-2a: Type A BWP adaptation with same numerology without restriction of search space and BWP (New)
6-3: Type B BWP adaptation with same numerology with restriction of search space and BWP
6-3a: Type B BWP adaptation with same numerology without restriction of search space and BWP (New)


The components 5) and 6) shown below also need to be applicable for 4 BWP cases, if they are beneficial. Thus, it is proposed to create four feature lists as in 6-2/6-2a/6-3/6-3a. All those features are optional with capability signalling.

6-13: Case 1 Single Tx UL LTE-NR DC: Optional with capability signaling
6-14: HARQ subframe offset for Case 1 Single Tx UL LTE-NR DC (New): Optional with capability signaling

As discussed in email reflector, RAN1 agreed the following:

	Agreements:
· In Case 1, LTE TDD UL HARQ timing is supported and the UE is allowed to transmit only in the subframes designated as UL in the reference TDD configuration. Additionally, a UE-specific HARQ subframe offset can be configured.
· The offset (HARQ_offset) is in the range [0…9]
· The offset doesn’t change any subframe or slot number
· If, before applying the offset, the HARQ feedback for DL SF number m was mapped to UL SF number n, then after the offset, the HARQ feedback for DL SF number (m + HARQ_offset) is mapped to UL SF number (n + HARQ_offset)
· If, before applying the offset, the PUSCH in SF number m was scheduled (by UL grant or PHICH) in SF number n, then after the offset, the PUSCH in SF number (m + HARQ_offset) is scheduled (by UL grant or PHICH) in SF number (n + HARQ_offset)
· If, before applying the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number m was transmitted in SF number n, then after the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number (m + HARQ_offset) is transmitted in SF number (n + HARQ_offset)
· SRS and PRACH transmission may only occur in subframes indicated as UL in the reference TDD configuration but shifted by the configured non-zero HARQ_offset




Therefore, it needs a separate UE feature with optional with capability signalling for HARQ offset for the case of Case 1.
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