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1.	Introduction
For PC3 mobile devices, it has been agreed to only test TRP TRS with phantoms and free space test is not required. Depending on device width, different hand phantom is required. For UE width within 56~72mm, PDA hand phantom apply; for UE width within 72~92mm, wide hand phantom apply. In this contribution, we have observed that test result of wide hand phantom varies too much from that of PDA hand, given limited time and test campaign burden in Rel-17, it is proposed to only specify test method and requirements for PDA hand, and wide hand phantom could be specified in next release.
General measurement parameter was also discussed and some initial agreement were achieved last meeting including measurement CBW, measurement frequency, etc. It was also agreed that parameters for wide range band could be specially treated and further discussion is expected. In this contribution we propose to adopt 100MHz measurement CBW for wide range band like n41/77/78/79, and the low mid high measurement channel to cover entire band frequency range should be treated as baseline.
2. 	Discussion
2.1	hand phantom
In RAN4#99e meeting, use scenarios for test methods were agreed as following [1, R4-2108620]:
· Use scenarios for test methods 
· Talk mode using head & hand phantom for narrow devices between 56 mm and 72 mm and for wide devices with a width >72 mm and <92 mm.
· Browsing mode using hand phantom for narrow and wide phones
· Free Space for devices not used in talk or browsing mode


For smart phone UE, two categories will be separately treated depending on UE width. According to the work plan [2, R4-2108624], performance requirement work will start January 2022 and conclude in August 2022. It should be noted that RAN4#102-bis-e meeting (2022 Apr) has been cancelled. It means to finish all the process within 4 meetings including reference device preparation, lab alignment activity, dozens of commercial devices collection and international delivery, performance measurement, data processing, derivation of TRP TRS spec, discussion and argument, and so on. It will be a long process. If both PDA hand and wide hand are handled in parallel, the needed time would be approximately doubled. Obviously it is not affordable to complete both PDA hand and wide hand phantoms in Rel-17 time frame. So the practical way is to only specify one kind of hand phantom in Rel-17 and leave another hand phantom to next release.
Observation 1:	it is only affordable to specify one kind of hand phantom in Rel-17, another hand phantom can be left over to next release.
So it is necessary to down-select from PDA hand and wide hand for Rel-17. PDA hand phantom has been standardized in 3GPP while wide hand phantom not yet. There is plenty of measurement and experiences of OTA test with PDA hand. So PDA hand phantom is widely accepted and more matured than wide hand phantom. Currently available OTA specs with hand phantoms from worldwide SDOs are mostly based on PDA hand. From this perspective, it is a robust method to start with PDA hand phantom and it is not necessary to skip to wide hand in a rush.
Observation 2:	PDA hand phantom has been widely accepted, matured and practically used worldwide while wide hand phantom not yet
About wide hand phantom, we have done some comparison measurement with commercial UEs with width around 72mm. The measurement shows that wide hand phantom seldom give consistent TRP TRS performance compared with PDA hand phantom, sometimes for TRP the variation could be up to 6dB for the same band with the same UE.
Based on our measurement, it seems that further evaluation on wide hand phantom is necessary. It looks better to align PDA hand between 3GPP and CTIA firstly, and then further study the wide hand phantom.
Proposal 1:	it is proposed to only specify PDA hand phantom in Rel-17 and to treat wide hand phantom in next release. It is expected to firstly align PDA hand with CTIA firstly, and further evaluation on wide hand phantom is needed before referring to CTIA wide hand phantom.
2.2	wide range band
In this section, test parameters for wide range band are discussed, including measurement channel bandwidth and measurement frequency.
The agreements on related parameters in last meeting are copied from WF [3, R4-2115753] as below for convenience:
Issue 1-2-1: Channel Bandwidth for TRP TRS test
· Agreements
· Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
· Further check detailed parameters for specific band is needed

Issue 1-2-2: Test frequencies for each band
· Agreements
· The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS. 
· RAN4 can further discuss framework for wide range band on how to select low/mid/high channels based on operator request. 


It can be noticed that some general principle to select channel bandwidth and test frequencies are agreed, but further discussion for specific band especially wide range band is also agreed.
About channel bandwidth, the middle CBW for most wide range bands like n41/77/78/79 are 50MHz or 60MHz as defined in TS 38.508-1 Table 4.3.1.0A-1. But all these wide range bands support up to 100MHz CBW and 100MHz CBW is widely deployed in practical network. On the other hand 100MHz BW is the only agreed candidate which is beyond middle CBW (>60MHz):
Issue 1-3-1: Common parameters for TRP UL 
· Agreements
· Adopt the common test parameters summarized in Table 1 for FR1 TRP test. 
· Table 1: Common parameters for TRP UL configuration
CBW [MHz]
UL Modulation
SCS [kHz]
Allocation RB
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DL 
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15
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6
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40
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67



Since it is agreed to select only one CBW per-band, it is suggested to select 100MHz CBW for wide range band like n41/77/78/79 etc.
Proposal 2:	for wide range bands like n41/77/78/79, select 100MHz as channel bandwidth for TRP and TRS test.	
About low mid high test frequencies, the general principle is to adopt the Low Mid High range defined in Clause 4.3.1.1 in TS 38.508-1 for corresponding channel bandwidth. For wide range bands like n41/77/78/79, the Low Mid High range should be the ones corresponding to 100MHz CBW. For example, the low mid high test frequency for n78 should be as following table: 
Table 2.1-1: Test frequencies for NR operating band n78 for TRP TRS
	CBW [MHz]
	Range
	Carrier centre
	Carrier centre

	
	
	[MHz]
	[ARFCN]

	100
	Downlink
	Low
	3350.01
	623334

	
	&
	Mid
	3549.99
	636666

	
	Uplink
	High
	3750
	650000



As discussed in our previous contribution [4, R4-2112574], 3GPP, as a global standard organization, measurement configuration should consider global usage, so it is preferred to define unified configuration to avoid specification fragmentation. Operator may propose dedicated low mid high test frequency within limited frequency range according to operators owned spectrum. For some specific bands it may be possible, but for bands n77/n78 which was widely deployed, it is better to select low mid high test frequencies to cover the entire frequency range, as shown in Clause 4.3.1.1 in TS 38.508-1.
Proposal 3:	for wide range bands, select low mid high test frequencies to cover the entire frequency range, as shown in Clause 4.3.1.1 in TS 38.508-1, especially for bands n77/n78
3. 	Conclusion
------ Hand phantom ------
Observation 1:	it is only affordable to specify one kind of hand phantom in Rel-17, another hand phantom can be left over to next release.
Observation 2:	PDA hand phantom has been widely accepted, matured and practically used worldwide while wide hand phantom not yet
Proposal 1:	it is proposed to only specify PDA hand phantom in Rel-17 and to treat wide hand phantom in next release. It is expected to firstly align PDA hand with CTIA firstly, and further evaluation on wide hand phantom is needed before referring to CTIA wide hand phantom.	

------ Wide range band ------
Proposal 2:	for wide range bands like n41/77/78/79, select 100MHz as channel bandwidth for TRP and TRS test.	
Proposal 3:	for wide range bands, select low mid high test frequencies to cover the entire frequency range, as shown in Clause 4.3.1.1 in TS 38.508-1, especially for bands n77/n78
Table 2.1-1: Test frequencies for NR operating band n78 for TRP TRS
	CBW [MHz]
	Range
	Carrier centre
	Carrier centre

	
	
	[MHz]
	[ARFCN]

	100
	Downlink
	Low
	3350.01
	623334

	
	&
	Mid
	3549.99
	636666

	
	Uplink
	High
	3750
	650000
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