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1 Introduction
In RAN4 email reflector, the feature list was discussed. In this contribution, we would like to provide our views on some feature groups in the feature list.
2 RAN4 feature list under email discussion
The feature list under discussion was provided in RAN4 reflector [1], which we copied below in Table 1.
Table 1: RAN4 feature list under discussion (1/2)

	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature is not supported by the UE
	Need of FDD/TDD differentiation

	1. NR RRM
	1-1
	Independent measurement gap configurations for FR1 and FR2
	1) measurement gaps for FR1 and FR2 are configured independently
	　
	Yes
	UE does not support independent gap configuration between FR1 and FR2 
	No Need

	2. NR System parameters
	2-1
	60kHz of subcarrier spacing for FR1
	1) whether UE supports 60kHz of subcarrier spacing for data channel in FR1
	　
	Yes
	UE does not support 60kHz of subcarrier spacing for data channel
	No Need

	
	2-2
	Maximum UE channel bandwidth
	1) Supported maximum UE channel bandwidth
	　
	Yes
	UE does not support some UE channel bandwidths
	No Need

	
	2-3
	Simultaneous reception of data and SS block with different numerologies 
	1) Whether UE supports simultaneous reception of data and SS block with different numerologies 
	　
	Yes
	UE does not support simultaneous reception of data and SS block with different numerologies 
	No Need

	
	2-4
	Simultaneous reception and transmission in intra-band DC operation
	1) Whether UE supports simultaneous reception and transmission in intra-band DC operation
	　
	Yes
	UE does not support simultaneous reception and transmission in intra-band DC operation
	No Need

	
	2-5
	UL subcarrier alignment between NR and LTE for UL sharing 
	1) How to support UL subcarrier alignment between NR and LTE for UL sharing from network and UE perspective, e.g. Digital rotator, RF shift 
	　
	Yes
	UE does not support UL subcarrier alignment between LTE and NR for UL sharing from network and UE perspective
	No Need

	3. NR UE RF
	3-1
	Single switched UL transmission in LTE-NR DC
	1) single switched UL transmission is supported or not
	　
	Yes
	UE does not support signal switched UL
	No Need

	
	3-2
	Dynamic transmission power sharing between NR and LTE
	1) dynamic transmission power sharing between NR and LTE in EN-DC is supported or not
	　
	Yes
	UE does not support dynamic transmission power sharing between NR and LTE
	No Need


Table 1: RAN4 feature list under discussion (2/2)

	WI
	#
	Feature group
	Type (See R4-1712119)
	Responsible WG
	Recommen dation for TSG-RAN
	Remarks
	LS out to other WGs

	1. NR RRM
	1-1
	Independent measurement gap configurations for FR1 and FR2
	Type3
	RAN4
	Optional
	　
	R4-1711940 (To: RAN2, CC: RAN1)

	2. NR System parameters
	2-1
	60kHz of subcarrier spacing for FR1
	Type 2
	RAN4
	Optional
	　
	No

	
	2-2
	Maximum UE channel bandwidth
	Type 1
	RAN4
	Optional
	　
	R4-1714454 (To RAN2, CC: RAN1, RAN3)

	
	2-3
	Simultaneous reception of data and SS block with different numerologies 
	Type 2
	RAN4
	Optional
	　
	R4-1708864 (To RAN1, RAN2) 

	
	2-4
	Simultaneous reception and transmission in intra-band DC operation
	Type 3
	RAN4
	Optional
	　
	R4-1711965 (To RAN1, RAN2) 

	
	2-5
	UL subcarrier alignment between NR and LTE for UL sharing 
	Type 3
	RAN4
	Optional
	　
	R4-1711859 (To: RAN1, RAN2)

	3. NR UE RF
	3-1
	Single switched UL transmission in LTE-NR DC
	Type 3
	RAN4
	Optional
	For UEs without dynamic LTE-NR power sharing capability, the support of single UL operation (Operation A with Case 1 in Slide 5) is mandatory with capability signaling. (Decision was made in RAN#78, RP-172833)
	R4-1711610 (To:RAN2, Cc: RAN1, RAN3) 

	
	3-2
	Dynamic transmission power sharing between NR and LTE
	Type 2
	RAN 1/4
	Optional
	This feature will be mandatory at a future time
	No (Decision was made in RAN#78, RP-172833)


3 Discussion
For the feature group 2-1” 60KHz of subcarrier spacing for FR1”, we think that if NR does not support 60KHz SCS there will be forward compatibility issues for URLLC, eMBB, the co-existence between URLLC and eMBB, and unlicensed operations. And supporting 60KHz won’t increase UE implementation complexity and mmWave already mandate it. So the support of 60KHz should be mandated from the first day of NR. We have another contribution to provide the details [2]. 

For the feature group 3-1 and 3-2, we think more discussions are needed based on the new RAN plenary conclusions. We think that UE should report two capabilities, i.e., whether to support the simultaneous transmissions in a hard EN-DC band combination, and whether to support dynamic transmission power sharing between NR and LTE, and after receiving those two reported capabilities the network will decide and configure the single switched UL operation to the UE. The detailed discussion will be provided in the other contribution [3].
In this contribution, we would like to focus on the other feature groups, say, feature group 2-2 “maximum UE channel bandwidth” and feature group 2-5 “UL subcarrier alignment between NR and LTE for UL sharing”.
3.1 LTE-NR Switching time for SUL
To support 7.5KHz UL raster shift for NSA uplink sharing from the network and UE perspective with the subcarrier alignment, the switching time between LTE and NR was extensively discussed. In order to guarantee the system performance, two switching time values for capability were agreed as a compromise after the extensive discussion [4].
· For UL sharing from network and UE perspective with LTE/NR UL subcarrier alignment, the switching time between LTE and NR shall be minimized to guarantee system performance.

· In order to allow different implementations e.g. Digital rotator (~0us), RF shift (<20us), UE switching time between LTE and NR shall be defined as UE capability with the two options ~0us and <20us.

· For a UE reporting capability of  “~0us” the switching time between LTE and NR is ~0us in all UL sharing cases except the following case:

· The UE is using UL sharing from UE perspective with the UL CBW for LTE and NR being different OR NR UL uses SCS =60KHz, the switching time is FFS

· For a UE reporting capability of “<20us” the switching time between LTE and NR is below 20us in all cases

· RAN4 shall define the corresponding requirements for this switching time 

Note: UE switching time includes LO re-tuning time and any additional related interruption time due to RF and BB transition between LTE and NR, excluding the normal LTE transient period (20us) or NR transient period (10us), which will be captured in the time mask requirement
In the agreement, it was clearly said that UE shall report two alternative capabilities, i.e., “~0us” and “<20us”. The values of switching time reflect how the UE conducts 7.5KHz UL raster shift for EN-DC with SUL. Some implementation, e.g., Digital rotator, can allow ~0us switching time, while the implementation, e.g., RF shift corresponds to <20us switching time. Except for those two values, no other option was agreed.

For the 7.5KHz UL raster shift to support the subcarrier alignment, the specification in TS38.101-1 is as follows
For SUL bands defined in Table 5.2.1-1. 

FREF_SUL = FREF+ΔSUL, ΔSUL=0kHz or 7.5kHz.

ΔSUL is signalled by the network. 

Based on that specification, the UE shall support 7.5KHz shift if it is able to support the SUL band combinations. On top of that, the capability of switching time between LTE and NR reflects the UE implementation and behavior to conduct the 7.5KHz UL raster shift for EN-DC with SUL.
So we can have the following observations:
Observation 1: According to the specification TS38.101-1, UE shall support the 7.5KHz UL raster shift if it is able to support the SUL band combinations.

Observation 2: The capability of switching time between LTE and NR indicates how the UE conducts the 7.5KHz UL raster shift and what the UE performance is for EN-DC with SUL.
Because the support of 7.5KHz is mandated if UE supports SUL band combinations, the EN-DC UE shall report its capability to conduct the 7.5KHz UL raster shift, i.e., the switching time between LTE and NR, if it supports SUL band combinations. So we propose that
· Proposal 1: EN-DC UE is mandated to report the switching time between LTE and NR if it supports SUL band combinations. That should be reflected in the recommendation to RAN.
Such feature is quite fundamental and is relevant to the initial access procedure. If some UE supports it but the others do not, it limits the flexibility to deploy the network for NSA SUL.
Regarding the description of the feature 2-5, it seems inaccurate in our view. In the column of “LS out to other WGs”, it is said that the feature group is according to the LS R4-1711859. In the R4-1711859, the capability is named as “the switching time between LTE and NR”. So we propose to update the name of the feature group 2-5.

· Proposal 2: Change the name of feature group 2-5 from “UL subcarier alignment between NR and LTE for UL sharing” to “Switching time between LTE UL and NR SUL for EN-DC with SUL band combinations”.
In the current list, the feature group 2-5 “UL subcarrier alignment between NR and LTE for UL sharing” is listed as a feature for NR system parameters. But in our view, the capability itself is more related to the RF implementation for 7.5KHz UL raster shift. It should belong to the NR UE RF feature rather than NR system parameters. So we propose
· Proposal 3: Categorize the feature group of 2-5 “UL subcarrier alignment between NR and LTE for UL sharing” as the feature belonging to the “NR UE RF” class.
3.2 Maximum UE channel bandwidth
The maximum UE channel bandwidth is listed as the feature group 2-2 in the document [1]. In our view, this feature group needs be updated to reflect the new RAN plenary agreements.
In RAN#78 meeting [5], there are two sets of new agreements:
· Signaling support for channel bandwidths
· RAN2 should introduce the signaling support for channel bandwidths as following:
· Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports
· UE shall support any Rel-15 channel bandwidths as defined in 38.101-1 v15.0.0 that is smaller than its UE supported maximum channel bandwidth
· RAN2 shall consider that new maximum channel bandwidths could be added in the future and signalling should be forward compatible.

· RAN2 should consider that new channel bandwidths (lower than maximum defined for the band) could be added in the future and signalling should be forward compatible.

· Mandatory Channel BW

· For all NR bands below 6GHz, all bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC
· In the future UE type(s) supporting different mandatory channel bandwidth(s) could be introduced.
According to the agreements, all the channel bandwidths introduced for sub-6GHz bands are mandatory for each band for each supported SCS in the current RAN4 specifications. The new signaling for “maximum channel bandwidth” is introduced for forward compatibility to allow the new introduced optional channel bandwidths and the corresponding new UE types.
There would be two things which need further discussion: 1) name of the feature group and the corresponding component; 2) “consequences if the feature is not supported by the UE”.
Firstly, for the name of the feature group and the corresponding component, we are not sure if the “maximum UE channel bandwidth” can still serve the purpose, because it was agreed that RAN2 should consider the new channel bandwidths, which are lower than maximum defined for the band, could be added in the future and signaling should be forward compatible.

Observation 3: For feature group 2-2, the name and the corresponding component may not be able to reflect the agreement in RAN#78 for adding the new channel bandwidths lower than the maximum channel bandwidth.
Secondly, the feature group of “maximum UE channel bandwidth” is set as optional. But in the current list, the “consequences if the feature is not supported by the UE” is read as “UE does not support some UE channel bandwidths”, which seems conflict with “optional” considering the RAN new agreements.
If following the current wording for “consequence” and setting the feature group as “optional”, it seems to imply that UE does not support any channel bandwidth if the capability is not reported. It conflicts with the RAN agreements for mandating the channel bandwidths specified in TS38.101-1 v15.0.0. If the UE is always required to report such capability to mandate some bandwidths, it will conflict with the proposal that such capability is “optional”.

In our view, there would be two alternative approaches to address this issue:

· Alternative 1: Keep the capability as optional, and fill in the item of the “consequences if the feature is not supported by the UE” with the sentence that “for all NR bands below 6GHz all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC”.
· Alternative 2: Keep the current proposal, i.e., “UE does not support some UE channel bandwidths” for “consequences if the feature is not supported by the UE”, unchanged, and set the “recommendation for TSG-RAN” as “mandatory”.

In sum, there seems the conflict among “consequences if the feature is not supported by UE”, “recommendation to TSG-RAN” and the new agreements in RAN#78. To address this issue, we propose that
· Proposal 4: there are two alternative approaches to address the conflict among “consequences if the feature is not supported by UE”, “recommendation to TSG-RAN” and the new agreements in RAN#78 for the feature group 2-2 “maximum UE channel bandwidth”:
· Alternative 1: Keep the capability as optional, and fill in the item of the “consequences if the feature is not supported by the UE” with the sentence that “for all NR bands below 6GHz all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC”.
· Alternative 2: Keep the current proposal, i.e., “UE does not support some UE channel bandwidths” for “consequences if the feature is not supported by the UE”, unchanged, and set the “recommendation for TSG-RAN” as “mandatory”.
4 Conclusion
In RAN4 reflector, the feature list led by RAN4 was provided and discussed. This contribution focused on discussion for two feature groups, i.e., feature group 2-5 “UL subcarrier alignment between NR and LTE for UL sharing” and feature group 2-2 “maximum UE channel bandwidth”. 

For the feature group 2-5, the observations and proposals are summarized as follows.

· Observation 1: According to the specification TS38.101-1, UE shall support the 7.5KHz UL raster shift if it is able to support the SUL band combinations.

· Observation 2: The capability of switching time between LTE and NR indicates how the UE conducts the 7.5KHz UL raster shift and what the UE performance is for EN-DC with SUL.
· Proposal 1: EN-DC UE is mandated to report the switching time between LTE and NR if it supports SUL band combinations. That should be reflected in the recommendation to RAN.
· Proposal 2: Change the name of feature group 2-5 from “UL subcarier alignment between NR and LTE for UL sharing” to “Switching time between LTE UL and NR SUL for EN-DC with SUL band combinations”.
· Proposal 3: Categorize the feature group of 2-5 “UL subcarrier alignment between NR and LTE for UL sharing” as the feature belonging to the “NR UE RF” class.

For the feature group 2-2, the observations and proposals are summarized as follows.

Observation 3: For feature group 2-2, the name and the corresponding component may not be able to reflect the agreement in RAN#78 for adding the new channel bandwidths lower than the maximum channel bandwidth.
· Proposal 4: there are two alternative approaches to address the conflict among “consequences if the feature is not supported by UE”, “recommendation to TSG-RAN” and the new agreements in RAN#78 for the feature group 2-2 “maximum UE channel bandwidth”:
· Alternative 1: Keep the capability as optional, and fill in the item of the “consequences if the feature is not supported by the UE” with the sentence that “for all NR bands below 6GHz all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC”.
· Alternative 2: Keep the current proposal, i.e., “UE does not support some UE channel bandwidths” for “consequences if the feature is not supported by the UE”, unchanged, and set the “recommendation for TSG-RAN” as “mandatory”.
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