[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 110bis														R4-2404934
Changsha, China, 15 – 19 April 2024

Agenda item:			9.3.1
Source:	Samsung
Title:	Views on IMT parameters for WP 5D and RAN4
Document for:	Approval
1 Introduction
In order to conduct the sharing and comparibility studies, with a view to ensuring the protection of services to which the frequency band is allocated on a primary basis for the frequencies approved in WRC-23 as an agenda for WRC-27, ITU-R WP 5D sent 3GPP an LS to provide the technical parameters for IMT for those frequencies [1]:
· 4400 to 4800 MHz
· 7125 to 8400 MHz 
· 14800 to 15350 MHz
Based on the initial discussion on the LS in RAN4#110, RAN4 set up the following estimated completion dates for the work although those are challenging and may need more time to complete parameters at 14.8 – 15.35 GHz [2]:
· 4 400-4 800 MHz	Estimated date for completion: May 2024 (RAN WG4#111)
· 7 125-8 400 MHz	Estimated date for completion: August 2024 (RAN WG4#112)
· 14.8-15.35 GHz	Estimated date for completion: November 2024 (RAN WG4#113)
In this regard, a Study Item was approved in RAN#103 to task RAN4 to study the IMT parameters relevant for sharing and compatibility for the frequency ranges, and to send LS reply to ITU-R WP 5D directly (cc to RAN) [3]. This contribution is provide our view on the RAN4 work plan considering the existing study outcomes and experiences of RAN4 on the tables in [1].
2 Discussion
According to the SID [3], the main objectives for RAN4 is to study the IMT parameters relevant for sharing and compatibility for both transmitter and receiver characteristics for the NR UE/BS and LS reply to ITU-R WP 5D regarding 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz as below.
	The following objectives are defined for the frequency ranges in question: 

· Study the IMT parameters relevant for sharing and compatibility for 7125 to 8400 MHz frequency range.
· Study the IMT parameters relevant for sharing and compatibility for 14800 to 15350 MHz frequency range.

NOTE:	IMT parameters relevant for sharing and compatibility for 4400 to 4800 MHz are reused from the already available RAN4 evaluations. 
Furthermore:

· Study and evaluate following parameters:
· Transmitter and receiver characteristics for the NR UE.
· Transmitter and receiver characteristics for the NR BS.
· Send LS reply to ITU-R WP 5D (CC to TSG RAN) regarding NR in 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz.
· IMT technology related parameters (template as attached in Table 1).
· Beamforming antenna characteristics for IMT (template as attached in Table 2).



Amongst the three candidate frequency ranges, RAN4 identified that existing technical specifications/reports and studies can be reused/applicable for some ranges below 8400 MHz. For example, the range of 4400 to 4800 MHz is a sub-range of n79 of which RF specification related parameters are available in TS 38.101-1 and TS 38.104 already. Also, parameters for AAS antenna characteristics are studied and summarized in the LS (R4-2108080, [4]) covering 1710 to 4990 MHz previously as mentioned in the SID. Regarding the range of 7125 to 8400 MHz, RAN4 conducted the study for both RF and antenna parameters applicable to the lower limit of the range, which is n104 and TR 38.921 for the range of 6425 to 7125 MHz, respectively. Although some further studies might be necessary with the consideration of larger antenna arrays, it may indeed be not too much to consider having the same/similar characteristics as both frequency ranges are adjacent. 
Observation 1: The range of 4400 to 4800 MHz is a sub-range of n79 of which RF specification related parameters are available in TS 38.101-1 and TS 38.104 already. Also, parameters for AAS antenna characteristics are studied and summarized in the LS (R4-2108080) covering 1710 to 4990 MHz previously as mentioned in the SID.
Observation 2: The range of 7125 to 8400 MHz has the study outcomes for both RF and antenna parameters applicable to the lower limit of the range, which is n104 and TR 38.921 for the range of 6425 to 7125 MHz, respectively.
Therefore, based on the existing technical specifications/reports and studies above, and considering the challenging schedule to accomplish this Study Item to reply to WP 5D in time, we believe that RAN4 should complete the both two ranges below 8400 MHz as soon as possible. By doing so, it may also help RAN4 to concentrate the study efforts on the new range, i.e., 14800 to 15350 MHz.
Proposal 1: RAN4 should complete the both two ranges below 8400 MHz based on legacy studies as much as possible. So that RAN4 can concentrate the study efforts on the new range, i.e., 14800 to 15350 MHz, until the challenging schedule to accomplish this Study Item to reply to WP 5D in time.
Regarding the study for the range of 14800 to 15350 MHz, it is a new study for RAN4 which does not have a previous research except TR 38.820 for the RF feasibility in the range of 7 – 24 GHz. Therefore, RAN4 may need more time to fill out the tables for both RF and antenna parameters compared to the other two ranges. 
In terms of the tables that RAN4 received by WP 5D, it should be noted that the two target tables can be considered from different perspectives. One could be about RF characteristics from specification’s point of view, and the other is for antenna characteristics from implementation’s point of view. The table for RF characteristics is important as usual which can also be considered as a baseline for the future RF requirements of the new frequency range/band depending on the study outcome reflecting the previous experience in RAN4. 
However, another experience is that some tables for antenna characteristics provided by RAN4 previously is not so attractive for most industries, even for the assumptions in RAN4 studies, called as outdated for example. In our view, this is mainly because the antenna technique/design can vary with different companies and scenarios, and it would be not so easy to have a single number on the single table based on the variety. Also, it is no doubt that some huge efforts are required to make it called as ‘realistic’ parameters from inside/outside of 3GPP with the state-of-the-art scenario and product. 
Observation 3: Based on the previous experience in RAN4, developing the antenna characteristics may require some huge efforts to make it called as ‘realistic’ parameters from inside/outside of 3GPP with the state-of-the-art scenario and product.
Therefore, in our view, it would be better for RAN4 to set up different strategies between the tables, i.e., different timelines/approaches for each table. For example, RAN4 can have more priority to discuss Table 1 (see Annex) for RF parameters than Table 2 for antenna parameters from the perspective of importance and completeness. Also, it should be noted that WP 5D also considered the priority between two tables, and Table 1 would be more important source from RAN4 than the other from their perspective. It can be supported by the fact that WP 5D has another tables, Table 3 and 4 in Annex closed to Table 2 seeking for deployment related parameters, which have not been sent to RAN4 [5]. Therefore, we believe that it makes sense to establish different plans for different tables, and it would help both RAN4 and WP 5D to reach better outcomes in the end.
Proposal 2: For the range of 14800 to 15350 MHz, it would be better for RAN4 to set up the different strategies between the tables, i.e., different timelines/approaches for different tables.
3	Conclusion
This contribution provides following observations and proposals to be considered by this meeting. 
Observation 1: The range of 4400 to 4800 MHz is a sub-range of n79 of which RF specification related parameters are available in TS 38.101-1 and TS 38.104 already. Also, parameters for AAS antenna characteristics are studied and summarized in the LS (R4-2108080) covering 1710 to 4990 MHz previously as mentioned in the SID.
Observation 2: The range of 7125 to 8400 MHz has the study outcomes for both RF and antenna parameters applicable to the lower limit of the range, which is n104 and TR 38.921 for the range of 6425 to 7125 MHz, respectively.
Proposal 1: RAN4 should complete the both two ranges below 8400 MHz based on legacy studies as much as possible. So that RAN4 can concentrate the study efforts on the new range, i.e., 14800 to 15350 MHz, until the challenging schedule to accomplish this Study Item to reply to WP 5D in time.
Observation 3: Based on the previous experience in RAN4, developing the antenna characteristics may require some huge efforts to make it called as ‘realistic’ parameters from inside/outside of 3GPP with the state-of-the-art scenario and product.
Proposal 2: For the range of 14800 to 15350 MHz, it would be better for RAN4 to set up the different strategies between the tables, i.e., different timelines/approaches for different tables.
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Annex [5]
TABLE 1
IMT specification related parameters in [xx-xx] MHz
	No.
	Parameter
	Base station 
(non-AAS)
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	
	
	

	2
	Channel bandwidth (MHz)
	
	
	

	3
	Signal bandwidth (MHz)
	
	
	

	4
	Transmitter characteristics
	
	
	

	4.1
	Power dynamic range (dB)
	
	
	

	4.2
	Spectral mask (dB)
	
	
	

	4.3
	ACLR (dB)
	
	
	

	4.4
	Spurious emissions
	
	
	

	4.5
	Maximum output power (dBm)
	
	
	

	
5
	Receiver characteristics
	
	
	

	5.1
	Noise figure (dB)
	
	
	

	5.2
	Sensitivity (dBm)
	
	
	

	5.3
	Blocking response
	
	
	

	5.4
	ACS
	
	
	

	5.5
	SINR operating range (dB)
	


TABLE 2
Beamforming antenna characteristics for IMT in [xx-xx] MHz 
	
	
	Suburban macro
	Urban macro
	Urban small cell (outdoor)/Micro cell 
	Indoor 
(small cell)

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	
	
	
	

	1.2
	Element gain (dBi)
	
	
	
	

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	
	
	
	

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	
	
	
	

	1.5
	Antenna polarization 
	
	
	
	

	1.6
	Antenna array configuration (Row × Column) 
	
	
	
	

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv 
	
	
	
	

	1.7a
	Number of element rows in sub-array, Msub
	
	
	
	

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	
	
	
	

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees)
	
	
	
	

	1.8
	Array Ohmic loss (dB)
	
	
	
	

	1.9
	Conducted power (before Ohmic loss) per antenna element/sub-array (dBm)
	
	
	
	

	1.10
	Base station horizontal coverage range (degrees)
	
	
	
	

	1.11
	Base station vertical coverage range (degrees)
	
	
	
	

	1.12
	Mechanical downtilt (degrees) 
	
	
	
	

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm)
	
	
	
	


TABLE 3
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	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	Base station characteristics/Cell structure

	Cell radius / Deployment density (non-AAS) 
	
	
	

	Cell radius / Deployment density (AAS) 
	
	
	

	Antenna height 
	
	
	

	
Sectorization
	
	
	

	Non-AAS BS downtilt 
	
	
	

	Frequency reuse
	
	
	

	Non-AAS BS antenna pattern 
	
	
	

	Non-AAS BS antenna polarization
	
	
	

	Indoor base station deployment
	
	
	

	Indoor base station penetration loss
	
	
	

	Below rooftop base station antenna deployment 
	
	
	

	
Non-AAS BS feeder loss 
	
	
	

	Typical channel bandwidth
	
	
	

	Maximum non-AAS BS output power 
	
	
	

	Maximum non-AAS BS antenna gain 
	
	
	

	Maximum non-AAS BS output power/sector (e.i.r.p.) 
	
	
	

	Network loading factor (base station load probability X%) (see section 3.4 below and Rec. ITU-R M.2101 Annex 1, sections 3.4.1 and 6)
	
	
	


TABLE 4
UE parameters for frequency band [xx-xx] MHz
	
	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	[bookmark: _Hlk154438327]User terminal characteristics

	Indoor user terminal usage
	
	
	

	Indoor user terminal penetration loss
	
	
	

	User equipment density for terminals that are transmitting simultaneously
	
	
	

	UE height
	
	
	

	Average user terminal output power
	
	
	

	Typical antenna gain for user terminals
	
	
	

	Body loss 
	
	
	

	UE TDD activity factor
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	Power control model
	
	
	

	Maximum user terminal output power, PCMAX
	
	
	

	Power (dBm) target value per RB, P0_PUSCH
	
	
	

	Path loss compensation factor, 
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	
	
	




