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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 the feature groups of 3-1 and 3-2 related to the single switching UL transmission in LTE-NR DC 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
3.1 Feature group 3-1 Single switched UL transmission
In the provided feature list, the feature group 3-1 is named as “single switched UL transmission in LTE-NR DC” and the corresponding component is “single switched UL transmission is supported or not”. 
In our view, the single switched UL transmission operation is the consequence and either of two conditions can lead to the single switched UL transmission operation, i.e., 1) in the difficult bands or hard channel band allocations if UE cannot support dual simultaneous transmission on LTE and NR; 2) if UE does not support the dynamic power sharing.
So it would be clearer to specify two capabilities, i.e., whether UE supports the simultaneous transmissions in a hard EN-DC band/channel combination, and whether UE supports the dynamic transmission power sharing between NR and LTE. In that way, UE is expected to report one or both of those two capabilities to the network, and accordingly the network will decide and schedule EN-DC UE as the single switched UL operation.
Because the feature group 3-2 covers the second capability, we would like to change the feature group 3-1 from “single switched UL transmission in LTE-NR DC” to cover the first capability, i.e., to indicate whether or not a UE supports 2 simultaneous UL transmissions.
Following the agreement in [2, 3], i.e.,

· UE capability signaling

· Define in RAN4 specs for which band combinations and channel allocations (to the extent specified by RAN4) within that band combination the UE is allowed to indicate that it does not support 2 simultaneous UL tx (this is not implying the granularity of the signalling)
· Signalling to be defined to support the 'red text' from RAN4 part of the single tx discussion (i.e. as in RP-172064):

·  UE capability indicates that the UE does not allow 2 simultaneous UL transmission for the RAN4 specified channel allocations in a given band combination. If the network chooses to operate the UE in a way that is not consistent with this capability indication then the UE behavior is not specified and the UE might not meet the performance criteria.
the capability is described as to indicate that the UE does not allow 2 simultaneous UL transmission for the RAN4 specified channel allocations in a given band combination which are categorized as difficult. The criterion to categorize a certain band or channel allocation as difficult is given in [4] and its attachment.

There would be two alternative ways to modify the feature group 3-1:

· Alternative 1: Change the name of feature group to “No two simultaneous UL transmissions in a difficult EN-DC channel combination or “Two simultaneous UL transmissions in a difficult EN-DC channel combination”.
· Alternative 2: Modify the name of feature group to “Single switched UL transmission in a difficult EN-DC channel combination.
Alternative 1 reflects the RAN agreements better, while Alternative 2 is more close to the wording in the current list. Between them, we prefer to Alternative 1 rather than Alternative 2. In our understanding the agreement in [5] implies that the default operation mode in a difficult channel combination is the single switched UL transmission. Thus if the optional capability is indicated, then whether to support two simultaneous uplink transmissions should be indicated.
In our view, the RRC signaling for such capability should be like following

twoSimultaneousTxDifficultChannelCombination



ENUMERATED {supported}



OPTIONAL,
If such capability is not reported, then UE will support the single UL transmission as the default. The set of the difficult channel combinations will be provided by RAN4.
· Proposal 1: Change the name of feature group 3-1 from “Single switched UL transmission in LTE-NR DC” to “Two simultaneous UL transmissions in a difficult EN-DC channel combination” and change the component accordingly.
Then in the item of “consequence if the feature is not supported by the UE”, it should be filled that “UE supports the single switched UL transmission in the given EN-DC difficult channel combination as the default”. The explanation is as follows. The setting of “optional” for a capability means that UE may or may not report such capability. Thus following Proposal 1, we mean that if UE does not report the “supported” for that capability signaling, then UE should support the default operation.
In sum, we have the following proposal
· Proposal 2: Fill the item of “consequence if the feature is not supported by the UE” for the feature group 3-1 with UE supports the single switched UL transmission in the given EN-DC difficult channel combination as the default.
For the “Remarks” for the feature group 3-1, it was proposed to add the RAN agreement, i.e., 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 signalling. (Decision was made in RAN#78, RP-172833). In our view, it could be clarified under the feature group 3-2, because the feature group 3-1 and 3-2 are decoupled if following our proposal 1 and proposal 2.
3.2 Feature group 3-2 Dynamic transmission power sharing
In RAN#78, the agreements on EN-DC power sharing capability was reached [6] as follows:
· Proposal 1

· Agree to introduce Rel-15 capability signaling to indicate whether the UE supports dynamic EN-DC power sharing

·  Dynamic power sharing means that the UE can operate with P_LTE + P_NR > P_powerclass configuration 

· Agree that the intent is to make dynamic EN-DC power sharing mandatory at a future time

· Check any possible updates on status above in March

· Proposal 2

· 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 signalling 

· Single UL operation is optional for dynamic power sharing capable UEs
The key relevant agreement is that for UEs without dynamic LTE-NR power sharing capability, the support of single UL operation is mandatory with capability signaling.
Since this capability is recommended as “optional” feature, we propose to fill the item that “consequences if the feature is not supported by the UE” with the sentence that the support of single UL operation (operation A with Case 1) is mandatory.
· Proposal 3: Fill the item of “consequence if the feature is not supported by the UE” for the feature group 3-2 with the sentence that the support of single UL operation (operation A with Case 1) is mandatory.
The remark for the feature group 3-2 can be that 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 signalling. (Decision was made in RAN#78, RP-172833).
4 Conclusion
In RAN4 reflector, the feature list led by RAN4 was provided and discussed. This contribution focused on discussion of two related feature groups, i.e., feature group 3-1 and feature group 3-2. The proposals are summarized as below.
For the feature group 3-1 “Single switched UL transmission”, we propose that
· Proposal 1: Change the name of feature group 3-1 from “Single switched UL transmission in LTE-NR DC” to “Two simultaneous UL transmissions in a difficult EN-DC channel combination” and change the component accordingly.
· Proposal 2: Fill the item of “consequence if the feature is not supported by the UE” for the feature group 3-1 with UE supports the single switched UL transmission in the given EN-DC difficult channel combination as the default.
For the feature group 3-2 “Dynamic transmission power sharing”, we propose that

· Proposal 3: Fill the item of “consequence if the feature is not supported by the UE” for the feature group 3-2 with the sentence that the support of single UL operation (operation A with Case 1) is mandatory.
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