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1.	Introduction
In this contribution, following remaining issues for performance part are discussed:
1) RC harmonization activity
2) PC3 TRP derivation based on PC2 TRP spec
3) TRS channel bandwidth and scaling factor
For the 1st issue, it is proposed to postpone the expected completion time for RC harmonization;
For the 2nd issue, it is proposed to adopt 3dB offset for TDD bands and 2.5dB for FDD;
For the 3rd issue, it is proposed to re-consider 10MHz CBW for FDD bands, and confirm Option 1 (Case B) as the test parameter for additional CBW.
2. 	Discussion
2.1 RC harmonization activity
Samsung received the two LADs for n78 RC harmonization in RAN4#110 Athens meeting, and completed the measurement before RAN#103 plenary meeting. According to our submitted measurements in [1, R4-2404596], considering together with other labs’ measurement results in [2, R4-2401539], it can be confirmed that Samsung lab is well aligned with Reverb Chamber system for band n78.
Proposal 1:	RAN4 to confirm that Samsung lab is well aligned with Reverb Chamber system for band n78.
After testing, the two n78 LADs have been hand carried to RAN#103 plenary meeting. However, we have not got another two LADs for n28 yet up to now. In the approved WF [3, R4-2402875], the expected completion time for RC lab alignment is RAN4#110bis meeting (i.e. this meeting), on the other hand, it is also captured in the agreement that the remaining labs are expecting to receive the LADs ASAP. Given the two LADs for n28 are not received yet, it is proposed to postpone the expected completion time of RC lab alignment to next RAN4 meeting.
Proposal 2:	Given the two LADs for n28 are not received yet, it is proposed to postpone the expected completion time of RC lab alignment to RAN4#111 May meeting.
As the performance measurement campaign only adopts AC test method, one meeting cycle delay of expected completion time for RC lab alignment does not impact the work item completion.
Regarding the harmonization criteria between RC and AC, now there are 3 options for further discussion [3]:
	Issue 2-2-4: RC vs AC harmonization criteria 
Agreement:
AC results are reference for comparison. some initial options for further consideration
· Option 1: compare the averaged value of each method
· Option 2: compare the max deviation of RC and AC from each test lab
· Option 3: compare the max deviation of RC and AC across test labs with same device
Further discuss whether some of RC configurations should be clearly specified, if harmonization conclusion is reached. 




If Option 2 (compare the max deviation of RC and AC from each test lab) is only applicable for labs providing both AC and RC measurement results in RC harmonization and lab alignment stage, it seems precluding other labs which only provides either AC results or RC results. Actually the AC chamber and RC chamber of same company are also separated chambers. So it is not necessary to restrict the RC vs AC comparison within the same company, and then Option 2 can be ruled out.
Proposal 3:	Rule out Option 2 (Option 2: compare the max deviation of RC and AC from each test lab) for RC vs AC harmonization criteria

2.2 PC3 TRP derivation based on PC2 TRP spec
In our previous contribution [4, R4-2402254] to last meeting, the discussion and analysis were focused on TDD bands. There was also contribution [5, R4-2401833] paying attention to not only TDD bands but also FDD bands. During the discussion in last meeting, it is intended to agree on the offset values for TDD bands and FDD bands respectively as a package. Based on the analysis of both contributions and discussion during last meeting, it was almost tentatively agreed to adopt 3dB offset for TDD bands and 2.5dB for FDD bands. Given consensus is close to be achieved in last meeting, we would like to officially confirm those offset values as agreement in this meeting.
Proposal 4:	For the bands with PC2 TRP spec already specified, the corresponding PC3 TRP spec shall be specified with 3dB offset for TDD bands and 2.5dB offset for FDD bands respectively.

2.3 TRS channel bandwidth and scaling factor
For the additional channel bandwidth issue, following agreements were achieved:
	Issue 2-4-3: How to scale the defined large CBW to narrow CBW requirements?
Agreement:
· OTA Requirements for additional CBW should be defined based on scaling of current OTA requirements at that band. 
· The REFSENS RB scaling factor as a starting point which will be checked and confirmed based on measurement results. Considering additional factors is not precluded.



It was agreed to adopt scaling method to derive requirements for the additional CBW, and the REFSENS RB scaling factor is taken as a starting point. By checking REFSENS requirements in TS 38.101-1, the gap between different CBW are shown in Table 2.3-1
Table 2.3-1 scaling based on REFSENS
	FDD band
	REFSENS (dBm)
	conductive scaling (SCS=15kHz)

	
	CBW=20MHz
	CBW=10MHz
	scaling from 20MHz-->10MHz

	n28
	-90.8
	-95.5
	-4.7dB

	
	
	
	

	TDD band
	REFSENS (dBm)
	conductive scaling (SCS=30kHz)

	
	CBW=100MHz
	CBW=20MHz
	scaling from 100MHz-->20MHz

	n41
	-95.1 + 10log10(NRB/24)
	-95.1 + 10log10(NRB/24)
	10log10(51/273) = -7.3dB

	n77
	-95.6 + 10log10(NRB/24)
	-95.6 + 10log10(NRB/24)
	10log10(51/273) = -7.3dB

	n78
	-96.1 + 10log10(NRB/24)
	-96.1 + 10log10(NRB/24)
	10log10(51/273) = -7.3dB



Note that the gap of REFSENS for n28 between 10MHz CBW and 20MHz CBW is up to 4.7dB rather than around 3dB. It comes from LTE specification and it is caused by the uplink signal falling into receiving bandwidth, refer to TR 36.820:
	……
The transmitter noise is estimated as


where aTX-RX and ACLRRX is s the duplexer isolation@RX and the noise falling into the receive bandwidth, respectively. Following the data in Tables 8.1.1-1 and 8.1.1-2 we assume aTX-RX  = 45 dB. The ACLRRX  is shown in Table 8.3.1.1-1 for various UL allocations.
Table 8.3.1.1-1 ACLRRX (dBc) for various UL allocations
	E-UTRA Band
	10 MHz
	15 MHz
	20 MHz

	APT700
	[99.2] (15 RB)
[94.4] (20 RB)
[88.7] (25 RB)
	[81.8] (15 RB)1
[84.5] (20 RB)
[81.9] (25 RB)

	[71.9] (15 RB)1
[75.0] (20 RB)
[73.9] (25 RB)


	NOTE 1:	MPR = 0 dB



The 20 MHz bandwidth is challenging; the TX-RX separation is only 35 MHz (duplex separation 55 MHz), close to the OOB boundary of the uplink carrier which is 25 MHz for the 20 MHz bandwidth. This can be compared to 21 MHz for Band 20, which has an exceptional arrangement for its 25 PRB uplink allocation. 
……



It can be observed that the sensitivity at 20MHz CBW is obtained under self-interference condition which is similar to MSD scenario. Consequently, the actual measured sensitivity would be varying with uplink power class, RB configuration, duplexer performance, etc. 
Observation 1:	the sensitivity at 20MHz CBW for n28 is under self-interference condition which is similar to MSD scenario, actual measured results varies with uplink power class, RB configuration, duplexer performance, etc.
It is worth to mention that the REFSENS of n28 is derived based on split-duplexer assumption. It is uncertain what the impacts would be when full-band duplexer is implemented.
Very large gap of REFSENS between 10MHz CBW and 20MHz CBW also occurs for other FDD low bands such as n5, n8, refer to Table 2.3-2
Table 2.3-2 Very large gap of REFSENS between 10MHz and 20MHz CBW for some FDD bands
	FDD band
	REFSENS (dBm)
	conductive scaling (SCS=15kHz)

	
	CBW=20MHz
	CBW=10MHz
	scaling from 20MHz-->10MHz

	n28
	-90.8
	-95.5
	-4.7dB

	n5
	-86.8
	-94.8
	-8dB

	n8
	-85.8
	-93.8
	-8dB



Observation 2:	Very large gap of REFSENS between 10MHz CBW and 20MHz CBW also occurs for other FDD low bands such as n5, n8, which is up to 8dB
Given so many variable factors affecting FDD sensitivity at 20MHz CBW, 20MHz CBW is not a stable option for deriving minimum TRS requirements. Now there is still no TRP TRS requirements for FDD bands yet, it is the last chance for 3GPP to re-consider to adopt 10MHz CBW for FDD bands.
Proposal 5:	RAN4 to re-consider to adopt 10MHz CBW as the unique CBW for TRP TRS of FDD bands
For the TDD bands, there is no such interference issue, the gap of TRS between 20MHz CBW and 100MHz CBW is more stable than that of n28.
First of all the measurement parameter for the additional CBW need to be confirmed. The options and agreements of last meeting are shown as below:
	Issue 2-4-5: detailed test parameters for additional CBW
· Options
· Option 1: Case B in figure below (new CBW with different center frequency of original CBW)
· Option 2: Case C in figure below (new CBW with same center frequency of original CBW)


Figure 1: two options for test parameter of alternative CBW 
Agreement:
· Option 1: Case B for additional CBW parameters, confirm next meeting.
· Some measurements results are needed to confirm case B. 



Option 1 (Case B) are supposed to be confirmed this meeting, and some measurements are needed to confirm this option. We have performed some measurements and the results are shown in Table 2.3-3
Table 2.3-3 measurement results comparison to confirm Option 1 (Case B)
	n78
	Option1 - BW 20MHz
(SCS 30kHz)
	Option2 / BW 20MHz
(SCS 30kHz)
	Delta

	UE1
	L
	620668
	92.51
	623334
	92.41
	-0.1
	AVG = -0.22

	
	M
	636666
	92.97
	636666
	93.1
	0.13
	

	
	H
	652666
	92.45
	650000
	91.97
	-0.48
	

	UE2
	L
	620668
	95.66
	623334
	95.23
	-0.43
	

	
	M
	636666
	95.88
	636666
	95.92
	0.04
	

	
	H
	652666
	94.5
	650000
	94.03
	-0.47
	



From the above measurement results, it can be observed that the delta between the different channel configurations are quite small, with the averaged delta as 0.22dB. Based on this measurement results, we can confirm that Option 1 (Case B) test parameter for additional CBW can be confirmed.
Observation 3:	measurement results show that the delta between the different channel configurations are quite small
Proposal 6:	RAN4 to confirm the Option 1 (Case B) as the test parameter for additional CBW.
With Option 1 (Case B) as test parameter, we briefly checked the TRS performance gap between different CBWs. Based on previous analysis, it is no surprise that the TRS gap between different CBWs for n28 are quite different from the REFSENS scaling. The TRS gap between different CBWs for n41/77/78 are relatively close to the REFSENS scaling but still not exact the same. 
Proposal 7:	measurement results should be taken into consideration when determining the scaling factor between different CBWs
For band n41/77/78, measurements show relatively stable gap between 20MHz CBW and 100MHz CBW which is around 7dB. Note that 7dB is also the scaled value based on BW ratio, i.e. 7dB = 10log(100/20). For simplicity to handle the measurement results uncertainty, it is proposed to adopt a simple scaling based on BW ratio, i.e. 10log(100/20)=7dB, as the scaling factor for Band n41/77/78.
Proposal 8:	For simplicity to handle the measurement results uncertainty, it is proposed to adopt a simple scaling based on BW ratio, i.e. 10log(100/20)=7dB, as the scaling factor for Band n41/77/78
3. 	Conclusion
Proposal 1:	RAN4 to confirm that Samsung lab is well aligned with Reverb Chamber system for band n78.
Proposal 2:	Given the two LADs for n28 are not received yet, it is proposed to postpone the expected completion time of RC lab alignment to RAN4#111 May meeting.
Proposal 3:	Rule out Option 2 (Option 2: compare the max deviation of RC and AC from each test lab) for RC vs AC harmonization criteria
Proposal 4:	For the bands with PC2 TRP spec already specified, the corresponding PC3 TRP spec shall be specified with 3dB offset for TDD bands and 2.5dB offset for FDD bands respectively.
Observation 1:	the sensitivity at 20MHz CBW for n28 is under self-interference condition which is similar to MSD scenario, actual measured results varies with uplink power class, RB configuration, duplexer performance, etc.
Observation 2:	Very large gap of REFSENS between 10MHz CBW and 20MHz CBW also occurs for other FDD low bands such as n5, n8, which is up to 8dB
Proposal 5:	RAN4 to re-consider to adopt 10MHz CBW as the unique CBW for TRP TRS of FDD bands
Observation 3:	measurement results show that the delta between the different channel configurations are quite small
Proposal 6:	RAN4 to confirm the Option 1 (Case B) as the test parameter for additional CBW.
Proposal 7:	measurement results should be taken into consideration when determining the scaling factor between different CBWs
Proposal 8:	For simplicity to handle the measurement results uncertainty, it is proposed to adopt a simple scaling based on BW ratio, i.e. 10log(100/20)=7dB, as the scaling factor for Band n41/77/78
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