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1 Introduction
During the previous RAN4#100-e meeting, a WF on the FR2-1 and FR2-2 implementation to the General parts of the NR specifications was approved in [1]. One of the specifications considered to be impacted by the introduction of FR2‑1 and FR2-2 frequency sub-ranges, was TS 38.101-3. 
In this contribution we provide analysis of the TS 38.101-3 content, wrt. Introduction of the FR2-1 and FR2-2 frequency sub-ranges. 
2 Discussion
2.1 WID revision
During last RAN#93-e, WID revision was agreed in [2], adding new objectives for the FR2-2 DC and CA (highlighted), based on operators interest: 
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As the work on system parameters and RF requirements for single carrier operation is still ongoing, it may be pre-mature to already initiate the work on CA, or EN-DC combinations in RAN4. Referring to the RAN#93-e discussions, the motivation behind the newly added objectives is twofold: 
· Introduce example band combinations in Rel-17, in order to allow more band combinations to be added in Rel-18 in a release independent manner. 
· Operator’s requests.

The three example FR1 anchor bands to be considered in Rel-17 for the FR1-FR2 band combinations are to be coupled with:
· Unlicensed FR2-2 band (57-71 GHz), and/or 
· Licensed FR2-2 band ([66-71 GHz]).

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD



With the above, it is proposed to clarify, that any FR2-2 band-specific work may only be completed when related regulatory framework is completed. For now this is not the case. 
Referring to the RAN agreement, it is not obvious whether all 3 band combinations (i.e. (n41+Nx, n77+Nx, n79+Nx) should be considered for both licensed, as well as for the unlicensed operation – it is understood that it was not the initial intention. Whether single, or multiple band combinations are needed (for licensed, and for unlicensed operation) is subject to further RAN4 discussion. Therefore the example Rel-17 band combinations for “FR1 + FR2-2” are proposed to be clarified in the following way, reassuring that the necessary CA/DC requirements are captured in Rel-17, while keeping the workload reasonable:
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed), 
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed),  

Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows:
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed), 
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed).
2.2 Band combinations
Based on the above RAN agreement, it is already obvious that both CA and DC are applicable to the FR1 + FR2-2 scenarios. Inter-band FR1 + FR2-2 CA band combinations, and inter-band FR1 + FR2-2 DC band combinations are to be considered for the TS 38.101-3.
Based on the analysis of the band combinations in TS 38.101, the following CA, or DC cases can be now identified: 
1. Band combinations covered in TS 38.101-1:
a. Band combinations within FR1: no impact from FR2 extension
2. Band combinations covered in TS 38.101-2:
a. Band combinations within FR2-1:
i. Possible need to rename “FR2  FR2-1” in selected sections of TS 38.101-2, due to FR2 extension.
b. Band combinations within FR2-2:
i. No such band combinations were requested so far. FFS if they shall be considered in Rel-17, or can be already postponed to Rel-18 discussions. 
c. Band combinations among FR2-1 and FR2-2 
i. No such band combinations were requested so far. FFS if they shall be considered in Rel-17, or can be already postponed to Rel-18 discussions. 
3. Band combinations covered in TS 38.101-3:
a. Band combinations among FR1 and FR2-1
i. Possible need to rename “FR2  FR2-1” in selected sections of TS 38.101-3, due to FR2 extension.
b. Band combinations among FR1 and FR2-2
i. Subject to the example band combinations discussion in Rel-17 (n41+Nx, n77+Nx, and/or n79+Nx), as per RAN agreement.
ii. Both licensed and unlicensed operation to be considered (also see Proposal 1). 

Observation 1: Inter-band CA is applicable to the FR1 + FR2-2 scenarios, and inter-band FR1 + FR2-2 CA band combinations are to be considered for the TS 38.101-3.
Observation 2: inter-band NR-DC is applicable to the FR1 + FR2-2 scenarios, and inter-band FR1 + FR2-2 DC band combinations are to be considered for the TS 38.101-3.
Observation 3: Based on the bands considered so far, EN-DC and NE-DC is not applicable to FR2-2. 

Regarding bullet 2b/2c, the following can be observed: 
· Single carrier requirements are still under construction. 
· Currently we are still lacking regulatory framework and operating bands for FR2-2 (with at least two bands required to be defined before triggering band combo within FR2-2).
· No clear interest in such band combinations was expressed, so far.

Based on the above arguments it is felt premature to initiate the work on band combinations limited to FR2-2, or FR2-1 + FR2-2 combos. Therefore, the following is proposed: 
Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: 
· Band combinations within FR2-2,
· Band combinations among FR2-1 and FR2-2.

Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations.
Operators are kindly asked to express their views on the above discussed band combinations categories. 
3 	Conclusion 
Based on the discussion, the following proposals are formulated: 
Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows:
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed), 
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed).

Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: 
· Band combinations within FR2-2,
· Band combinations among FR2-1 and FR2-2.

Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations.
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Core specifications for UE, gNB and RRM requirements [RAN4]:

o 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.

o Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a
Himited set of example band combinations (see Note 1),

I

o Specify RRMRLM/BM core requirements.




