[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk68165337][bookmark: _Toc5938268][bookmark: _Toc9865820][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 100-e	R4-2114410
Electronic Meeting, August 16-27, 2021


Source: 	Huawei
Title: 	Ka band consideration for FR2 NTN
Agenda Item:	9.13.1.3
Document for:	Discussion 
1 Introduction
During previous RAN4#99-e, aspects related to the consideration of the Ka band, and the FR2 NTN operation were discussed in [1]. WF on general aspects of the NTN was agreed in [2]. Multiple proposals related to the Ka band were considered, but not agreed: 
	· Candidate Proposal 4-1-1-1: Should there be any NTN FR2 study (coexistence) phase before the introduction to specification/normative phase?
· Candidate Proposal 4-2-1-1: If yes, NTN FR2 coexistence studies in Rel-17 should consider:
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band (UL)/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough; The actual started time need to be checked at August meeting. 
· Other bands such as Ku & Q/V band will leverage the FR2 co-existence study approach in the future.

	· Candidate Proposal 4-2-2-1: Consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  
· Candidate Proposal 4-3-1-1: It has been clarified throughout the SI and WI definition that NTN covers both VSAT and ESIMs/ESOMPs (which are a type of mobile VSATs operating in FSS spectrum). VSAT and ESIM operates in the entire Ka-band, hence, the frequency bands considered for 3GPP NTN RAN4 work should include spectrum relevant to VSAT and ESIM/ESOMP operation. RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].



Furthermore, proposals 1 and 2 of the slide set [5] were approved during the RAN#92-e meeting: 
	[image: ]



In this contribution we provide our views on the Ka band handling in NTN WI.
2 Discussion
The satellite Ka band under consideration refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. 
2.1 Study Item on 7 – 24 GHz frequency range
As commented by companies during past discussions, the downlink part of the Ka band does not belong to FR1, nor to FR2 – which is considered to be the mail reason putting the FR2 work on hold. 
Table 1: Definition of 3GPP frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz



In Rel-16 a related study item on 7 - 24 GHz range was concluded (FS_7to24GHz_NR, SID in [4]), with the findings captured in the technical report TR 38.820 [3]. Based on the discussion in this SI, a comparison among the FR1 and FR2 characteristics was captured. In a RAN4 context, it was identified that there is a very substantial difference between the technology characteristics and system behaviors for FR1 and FR2 spectrum. Within RAN4, the understanding of what is meant with FR1 and FR2 differs between the base station RF specifications, the UE RF specifications and the RRM specifications. Furthermore, RAN1 and RAN2 have also used the terms FR1 and FR2 to refer to signaling concepts and types of UE and network behavior. Thus, terms “FR1” and “FR2” were found to imply certain characteristics or types of behavior. 
During possible future 7-24 GHz follow-up WI, when considering specific operating bands within 7 – 24 GHz range, other working groups besides RAN4 would need to confirm whether FR1 or FR2 behavior and requirements can be reused or whether something new is needed. RAN4 would need to consider the applicability of requirements, as well as requirement values. If the requirements correspond sufficiently to FR1 or FR2, extension of the FR may be preferred. Already now we have different RF requirements within the same FR, e.g. different ACLR in 28 GHz and 39 GHz frequencies. If there would be large deviations, a strategy for dealing with the deviations would be needed (e.g. creation of sub-FR, defining new FR, or similar) that could be applied consistently across the working groups to develop the necessary descriptions of requirements, functionality, signaling, etc.
As the decision on the 7 – 24 GHz range treatment was postponed till the follow-up WI, it is currently not possible to draw conclusions on the treatment of the Ka band under the NTN WI. Due to missing regulators decisions at the time of the 7-24GHz SI, the potential follow-up 7-24GHz WI was also postponed (until WRC 2023 decisions are known, and potential frequency bands could be defined). 
Now, based on the requests to include FR2 NTN operation, it is proposed to re-consider the 7-24GHz WI as the enabler for the NTN WI progress in FR2. 
Proposal 1: agree to send LS to RAN, with the RAN4 recommendation to proceed on the 7 – 24 GHz WI, as the building block for the future RAN4 work on the FR2 NTN scenario.
As the decision on the potential 7 – 24 GHz Work Item approval is outside RAN4, we are not sharing the related WID here. Related WI proposal will be submitted to the September RAN meeting.
Timeline of the related NTN FR2 work is expected to be within Rel-18, and subject to RAN4 TU. 
NOTE: 	As the Ka band is related to the discussion on the so called “FR2 NTN”, it shall not be understood that the 7-24GHz range is to be considered as FR2 (extension). Decision on the 7-24GHz range belongs to the follow-up WI, as proposed above. 
2.2 RAN level discussion
Referring to the RAN agreements in [5], below we provide further analysis (RAN decision in italics). 
	RAN#92-e agreements
		Analysis	

	Proposal 2: RAN4 work is to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
	Such timeline allows to perform the RF analysis work for the (potential) 7-24 GHz WI, before the Ka band related work starts in RAN4.

	· The RAN4 technical aspects associated with the deployment of NTN in FDD mode in bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account). 
	

	· Note 1: This should include study/discussion of which part of Ka band can be used for the example band for NR-NTN above 10 GHz and whether it should be MSS, FSS or both  taking into account deployment type (e.g. VSAT, ESIM)
	Consideration of the “example band” only may not be the optimal approach here, i.e. conclusions drawn based on the example band may not be applicable to other future NTN band proposals within 7-24GHz range. 
The RF characteristics analyses of the whole 7-24GHz range could be covered in the (potential) 7-24 GHz WI.

	· Note 2: The Ka band (17.7-20.2 and 27.5-30) as common across all regions is priority
	

	· Note 3: Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands
	For the existing FR2, there are both, band-agnostic requirements, as well as band-specific requirements. 
It should be further clarified that Ka (FDD band) RF requirements will not be possible to simply reuse the existing FR2 requirements (based on 28GHz TDD band). Case-by-case analysis will be required for all the RF requirements.  

	· RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the requirements based on this.
	This directly refers to the discussion in section 2.1. There is currently not possible for RAN4 to decide on its own on the 7-24GHz range, as (according to the TR 38.820) other RAN working group’s involvement is also required. 
Regarding “make the requirements based on this”: as indicated above, RF requirements will not be possible to simply reuse the existing FR2 requirements (based on 28GHz TDD band). Case-by-case analysis will be required for all the RF requirements.  

	· Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition
	It requires further analysis and clarifications, how the Ka could be implemented and signaled, if it would not be classified as FR1, nor FR2. Such decision is considered to be beyond NTN WI, as it impacts the whole 3gpp framework.

	· Definition of NTN band(s) above 10 GHz does not automatically apply to future terrestrial bands defined in this frequency region
	In general we do acknowledge, that band-specific work shall not have implications on other possible bands. Still, more discussion is needed on the approach for the NTN bands implementation in 3gpp specifications.  
On “this frequency region”: there may be need to clarify, whether it shall be understood as 7-24GHz, 10-24GHz, or other range. 



Based on the above analysis, it is seen that the 7 – 24 GHz range framework completion (i.e. not Ka band specific patches) would be beneficial, and workload efficient. In case of other (NTN) bands being proposed for this range, RAN4 would need to repeat the whole exercise.   
3 	Conclusion 
Based on the discussion, the following proposals are formulated: 
Proposal 1: agree to send LS to RAN, with the RAN4 recommendation to proceed on the 7 – 24 GHz WI, as the building block for the future RAN4 work on the FR2 NTN scenario.
If the above proposal would be acceptable by RAN4, Huawei is willing to draft the related LS during the August RAN4 meeting.
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Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the candidate example band for NTN-
NR.in above 10 GHz bands ferGEG-and-NGSO-bhased satellite-access

Note: Any final confirmation of the example band for NTN-NR above 10 GHz is pending the outcome of the technical
analysis in'Proposal 2.
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RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the
requirements based on-this.

+ Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 définition

- Definition of NTN band(s) above 10 GHz does not dutomatically apply to future terrestrial bands defined in this frequency region




