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1	Introduction
In this paper we discuss a UE feature for improved ON/ON transient period and how to approach the remaining issues to conclude the NR extension to 71GHz work item (WI).

2	Views on UE feature list
Thus far, three UE features have been discussed for the Rel-17 NR extension to 71GHz WI: 64QAM, ON/ON transient period, and channel bandwidth [1-3]. Both the 64QAM and channel bandwidth features have been approved [4-5], while discussions for ON/ON transient period are still ongoing [6]. This paper covers our views on the remaining feature for an improved ON/ON transient period.

Improved ON/ON transient period capability
Based on the analysis provided in [7], an optional capability for an improved UE TX ON/ON transient period of 2µs is recommended for improved performance. 

Table 1 summarizes the improved ON/ON transient period feature for the extension of NR operation to 71GHz WI.

Table 1. Improved ON/ON transient period feature
	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 (V2X 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

	15-x
	[Improved ON/ON transient period]
	1) Support of improved ON/ON transient period of [2us]
	FFS
	Yes
	No
	UE does not support improved ON/ON transient period and support 5us transient period
	Per UE
	N/A
	Applicable to FR2-2 only
	N/A
	Further RAN4 discussion is required on whether to support improved ON/ON transient period and X value
	Optional with capability signalling


Proposal 1: Adopt the UE feature listed in Table 1 for NR_ext_to_71GHz. 


3	Concluding NR ext. to 71GHz
The core part of this work item will be finalized during this meeting. In this section we discuss how to approach the remaining issues and ensure needed functionalities in FR2-2 are completed in Rel-17.



· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· For the case of FR2-2 DC or CA with an anchor in FR1 the following three example band combinations shall be considered:
· n79 + Nx 
· n77 + Nx 
· n41 + Nx 
· where Nx is the 57-71 GHz band for unlicensed operation and the [66-71] GHz for licensed operation. 
· RAN4 to further discuss the need for single or multiple bands relevant for FR2-2 licensed/unlicensed operation.
· Specify RRM/RLM/BM core requirements.
Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.

From the above WI details [8], two main objectives are needed to conclude the work item. The two are listed below along with description notes and status based on the latest RAN4 agreements [9-10].
[1] Specify a new band in the 52.6GHz to 71GHz frequency range à completed
· Divided FR2 in two frequency sub-ranges: FR2-1 and FR2-2
· Introduced the first unlicensed band in FR2, band n263
· Band n263 supports larger SCSs and broader channel bandwidths
· Includes requirements for other system parameters (e.g., channelization)
[2] Define core requirements for an FR2-2 band, including requirements for at least one band combination à in progress
· As with FR2-1 bands, requirements for n263 are specified per UE power class (PC1, PC2, PC3)
· Applicable UE capabilities to support FR2-2 operation are also within the WI scope

Specifying UE RF core requirements for FR2-2
RAN4 has discussed and addressed most of the single-carrier requirements of band n263 for PC1, PC2 and PC3 [11]. It is likely that in this meeting we will reach consensus on the remaining items and can handle minor updates during maintenance. 

Observation 1: RAN4 should aim to reach consensus or tentative agreements for the remaining single-carrier requirements. Confirming tentative agreements and minor revisions can be handled in the maintenance stage.

On the other hand, most requirements to support multi-carrier operation are currently undefined. To ensure these are specified as needed to support broader channel bandwidths in FR2-2, the following agreement was captured in the Chairman’s note during RAN4 #103e [12]:

RAN4 aims to complete the common RF requirements for intra-band downlink contiguous CA in the maintenance part and introduce the downlink intra-band contiguous CA of CA_n263 in a release independent manner after the common RF requirement is finalized.



While this agreement addresses how to proceed with intra-band DL contiguous CA, the WI stipulates that at least one band combination needs to be defined for the case of FR2-2 DC/CA with an anchor in FR1. Therefore, we should align on a suitable approach to define this combination in Rel-17. 

Details on a possible approach are found below:
· RAN4 targets completing one example band combination FR2-2 DC/CA with an anchor in FR1 within the maintenance phase of the WI
· Additional band combinations can be added in a release-independent manner as part of a Release 18 basket WI
· To specify the example band combination FR2-2 DC/CA with an anchor in FR1, RAN4 could take a corresponding FR2-1 DC/CA combination with anchor in FR1 as a baseline in this meeting, with square brackets around the requirements, and aim to remove the brackets in the maintenance phase

The approach described above is well aligned with the agreement we have for intra-band downlink contiguous CA. Furthermore, we note that operator interest has been expressed for adding BCs including band n263 as part of the Release-18 basket WIs.

Observation 2: Alignment is needed to decide on the best approach to take to ensure a band combination for the case of FR2-2 DC/CA with an anchor in FR1 case is defined. A potential option is detailed below:
· RAN4 targets completing one example band combination FR2-2 DC/CA with an anchor in FR1 within the maintenance phase of the WI
· Additional band combinations can be added in a release-independent manner as part of a Release 18 basket WI
· To specify the example band combination FR2-2 DC/CA with an anchor in FR1, RAN4 could take a corresponding FR2-1 DC/CA combination with anchor in FR1 as a baseline in this meeting, with square brackets around the requirements, and aim to remove the brackets in the maintenance phase


4	Conclusions
In this contribution we shared our views on an improved ON/ON transient period capability and how to address open issues for the NR ext. to 71GHz WI. The following proposal and observations were made:

Proposal 1: Adopt the UE feature listed in Table 1 for NR_ext_to_71GHz.

Table 1. Improved ON/ON transient period feature
	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 (V2X 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

	15-x
	[Improved ON/ON transient period]
	1) Support of improved ON/ON transient period of [2us]
	FFS
	Yes
	No
	UE does not support improved ON/ON transient period and support 5us transient period
	Per UE
	N/A
	Applicable to FR2-2 only
	N/A
	Further RAN4 discussion is required on whether to support improved ON/ON transient period and X value
	Optional with capability signalling



Observation 1: RAN4 should aim to reach consensus or tentative agreements for the remaining single-carrier requirements. Confirming tentative agreements and minor revisions can be handled in the maintenance stage.

Observation 2: Alignment is needed to decide on the best approach to take to ensure a band combination for the case of FR2-2 DC/CA with an anchor in FR1 case is defined. A potential option is detailed below:
· RAN4 targets completing one example band combination FR2-2 DC/CA with an anchor in FR1 within the maintenance phase of the WI
· Additional band combinations can be added in a release-independent manner as part of a Release 18 basket WI
· To specify the example band combination FR2-2 DC/CA with an anchor in FR1, RAN4 could take a corresponding FR2-1 DC/CA combination with anchor in FR1 as a baseline in this meeting, with square brackets around the requirements, and aim to remove the brackets in the maintenance phase.
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