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1. Introduction 
Based on latest update from RAN1#94bis [1], this contribution provides our views on Rel-15 NR UE feature list. 
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 trivial and it can be used only for the limited use cases (e.g. both SSB and CSI-RS for RLM exist within the active BWP) - rather it causes UE complexity quite a bit to handle both and can increase UE power consumption, when configured. Thus, FG 1-8 should be optional with capability signaling.


2-15: non-codebook based PUSCH transmission: Optional with capability signalling

In NR, frequency selective UL precoding is not supported. Thus, the benefit of non-codebook based PUSCH transmission is not clear over codebook based PUSCH transmission. Further compared to codebook based transmission, non-codebook based transmission requires gNB to trigger SRS transmission, which is with a N2+42 symbols scheduling offset. The overhead and latency for non-codebook based transmission is larger than codebook based transmission. There is no performance benefit for non-codebook based transmission. In this sense, we propose FG 2-15 as optional with capability signalling.


[bookmark: _GoBack]2-20: Beam correspondence: Optional with capability signaling

Although RAN4 has defined the requirements for beam correspondence for power class 3 UEs as a working agreement, the discussion on beam correspondence is expected to be continued in RAN4. Based on the current RAN4 working agreement, the requirements for beam correspondence is very tight or possibly unachievable, especially for UEs that have strict form factor restrictions in antenna placement and design, UEs that have different beamforming codebook for DL and UL, and UEs that have different phase shifter implementation for Tx and Rx. Given that it may it difficult to make this feature mandatory for all types of UEs, it is therefore proposed to make beam correspondence feature optional for NR.

2-30: Uplink beam management
If UE doesn’t support simultaneous transmission of SRS resources, the maximum number of SRS sets that can be indicated by the UE should be limited to at most 1 SRS resource sets. This significantly reduces the number of available SRS resources. Since simultaneous transmission of the SRS resource is not in the scope of Rel-15 NR, support of simultaneous transmission of SRS resources in different SRS resource sets should be removed or supported with UE capability.  

	
	2-30
	Uplink beam management
	1 Support of SRS based beam management 
2. Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3. Supported max number of SRS resource sets (SRS set use is configured as for beam management).
4. Support of simultaneous SRS resource transmission in different SRS resource sets in one OFDM symbol
	
	Yes
	Uplink beam management is not supported
	Type1
	N.A.
	N.A.
	
	
	
	Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8} 
Component-4: {yes, no}
	[Mandatory/Optional] with capability signaling 
Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8}
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2-34: NZP-CSI-RS based interference measurement: Optional with capability signaling

This is not an essential feature in addition to ZP-CSI-RS based interference measurement. So, it is proposed to support this feature as optional with capability signaling.

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 was observed, but the overhead of Mode-1 codebook is less than that of Mode-2. The performance results are provided in [2].

2-38: CSI report without PMI: Optional with capability signaling

	2-38
	CSI report without PMI
	Support CSI report without PMI
	2-35
	Yes
	CSI report without PMI is not supported
	Type 4
	No need
	Yes
	
	RAN1 to clarify whether it depends on SRS Tx switch
	
	
	[Mandatory/Optional] with capability signaling 



This feature is mainly for reciprocity based precoding in TDD system. The same purpose can be achieved by CSI feedback with PMI possibly with some recalculation of effective SINR at gNB side from CQI and PMI assuming certain precoder acquired from SRS. Therefore, it is proposed this feature optional with capability signalling.


2-41: Type II codebook: Optional with capability signaling
2-42: Support Type II SP-CSI feedback on long PUCCH: Optional with capability signaling (agreed as optional with capability signalling in RAN#80)
2-43: Type II codebook with port selection: Optional with capability signaling

As discussed in [3], 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.


2-56: SRS carrier switch: Optional with capability signaling. Change type from type 1 to type 3 (i.e. to per band per band combination)

There is RF implementation implication to support SRS carrier switching depending on the supported band combinations for CA and DC. It may cause interruption time depending on RF architecture. Also, the supportability of this feature will be dependent on the exact band combination and thus it is proposed optional with capability signaling and to change the type from type 1 to type 3.
In addition, from recent LS from RAN4 R1-1805817, the following was answered to justify to change the type.

Question 1: Can RAN4 confirm that there is a need for the UE to report pairs of bands per band combination where the SRS switching in the first NR band creates an interruption in the DL in the second NR band?
Answer 1: It is the RAN4 understanding that there is a need for the UE to report pairs of bands per band combination where the SRS switching in the first NR band creates an interruption in the DL in the second NR band for inter-band NR CA.

5-4: Dynamic switching between RA Type 0 and RA Type 1 for PUSCH: To update the descriptions

In [10], RAN4 requested to remove FG 0-12:

· 0-12	Non-contiguous UL PRB CP-OFDM per CC
· For FR1 UL CP-OFDM, only “almost contiguous allocation” defined in TS38.101-1 is allowed in Rel.15 as non-contiguous allocation (per CC). 
· For FR2 UL CP-OFDM, non-contiguous allocation is not allowed in Rel.15 (per CC).
· It is up to RAN1 how to capture the corresponding agreements on Non-contiguous UL PRB CP-OFDM applicability in RAN1 specifications.

Thus, the following is proposed:

	5-4
	Dynamic switching between RA Type 0 and RA Type 1 for PUSCH
	
	
	Yes
	
	Type 4
	No need
	No need Yes
	
	FR1 only for UE supporting ‘almost contiguous allocation’. Not supported for FR2

This feature is only for CP-OFDM.
	
	Optional with capability signaling
	Optional with capability signaling



6-4: BWP adaptation with different numerologies

According to [12], Rel-15 will support the same numerologies between DL and UL except SUL. The current UE feature list couldn’t cover the case by giving an impression that the feature is mandatory. Thus, it is proposed to clarify that different numerologies between DL and UL are not supported in Rel-15 other than SUL case.

	6-4
	[bookmark: _Hlk504787513]BWP adaptation with different numerologies
	
1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

	6-1
	Yes
	BWP adaptation with different numerologies is not possible
	Type 1
	N.A.
	N.A.
	
	
	Different numerologies between DL and UL per cell except for SUL at a given time are not supported in Rel-15.
	Optional with capability signaling
	Optional with capability signaling



6-11: Number of supported TAGs: To clarify this feature also covers EN-DC scenario

It has been a custom, unless clearly described, that a feature will be applied for both NR-CA/DC and EN-DC. There has been a confusion if FG 6-11 is applied to NR CA only or not. However, according to the discussion in RAN1 so far, this feature should be able to be applied to any cases including EN-DC, NR-CA, NR-DC. Thus, we propose the following:

	6-11
	Number of supported TAGs
	Need of multiple capability question about the resolution here
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
	This feature group is applied to NR-CA, NR-DC, and EN-DC
	
	{1, 2, 3, 4}
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