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1 Introduction
[bookmark: OLE_LINK25]In RAN#95e meeting, the approved work item [1] includes the objective to specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping. During the last RAN4 meeting, there were some open issues left for further discussion in [2]. In this contribution, we want to share some further views on beam correspondence requirement and its applicability.
2 Discussion
[bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK50][bookmark: OLE_LINK4]2.1 Spherical coverage requirement
	Issue 1-1: Tolerance requirement for msg1 spherical coverage
· Proposals
· Option 1: No tolerance based on BC without UL beam sweeping (Sony, Ericsson, Qualcomm, Nokia, CMCC)
· Option 2: 3 dB relaxation or tolerance based on BC without UL beam sweeping (Apple)
· Option 3: 3.5 dB (Samsung)
· Option 4: Include relative power tolerance (vivo)
· Option 5: 14 dB (Xiaomi)
· WF
· Power tolerance and spherical coverage requirement should be jointly considered.
· RAN4 acknowledges the UE requires sufficient transmit opportunities to optimize the output power accuracy (settling time). 
· FFS the feasibility of sufficient transmit opportunities and the impact of wait time during the test.
· FFS, companies are encouraged to bring details of mechanisms that they believe cause error in Tx power level settling during initial access.


Based on the discussion and way forward in last meeting, there are two issues shall be considered related to whether to introduce tolerance requirement. One is whether the mechanism will impact the output power accuracy. Another is whether sufficient transmit opportunities can be ensured given the UE requires sufficient transmit opportunities to optimize the output power accuracy.
As some companies raised in last meeting, the mechanism of beam correspondence test between the connected mode and initial access is different. First, open loop power control used in initial access and close loop power control used in connected mode have a significant distinction. In close loop power control, UE can verify the accuracy of output power through TPC command. However in open loop power control, UE has no feedback to confirm the accuracy of output power. Second, in connected mode, continuously uplink power control "up" commands can be sent in every uplink scheduling information to the UE, and UE can transmit in a continuous period to achieve and maintain maximum output power. But in initial access, PRACH is non-continuous transmission, which may have impact on the accuracy of output power. Hence, from the mechanism difference perspective, power tolerance may be needed..
Proposal 1: From the mechanism difference perspective, power tolerance may be needed.
In addition, spherical coverage requirement is defined under maximum output power. In order to achieve MOP, we have agreed that enable multiple PRACH transmissions in testing mode including holding RAR since UE can ramp up its power when RAR is held through triggering PRACH retransmissions. However, if we can set the power control parameters for PRACH properly, it may compensate for a part of inaccuracy of output power to a certain extent.
Proposal 2: If we can set the power control parameters for PRACH properly, it may compensate for a part of inaccuracy of output power to a certain extent.
Considering the second issue, the feasibility of sufficient transmit opportunities to optimize the output power accuracy (settling time). According to TS 38.521-2, PRACH measurement period used for testing PRACH on power can be referred as follows. Among these measurement period, the least is 0.013379 ms and the most is 0.207617 ms. In addition, we reached an agreement that the accumulative period of measurement for PRACH transmission shall be at least 1 ms in RAN4 #107 meeting. Assuming the accumulative period of measurement for PRACH transmission is 1 ms, we can deduce the range of the needed PRACH transmission times is 5 to 75. Furthermore, the average of the needed PRACH transmission times is 29. PRACH is non-continuous transmission and the period of PRACH transmission can be 10 ms, 20 ms, 40 ms, 80 ms, 160 ms but 20 ms is most common. Taking 20 ms as an example, the average of the needed test time may be 580 ms to obtain an accumulative period of measurement of 1ms, and the least test time is 100 ms, the most is 1500 ms. 
Observation 1: Referring to PRACH ON power measurement period according to TS 38.521-2, taking 20 ms period as an example, the average of the needed test time may be 580 ms to obtain an accumulative period of measurement of 1ms, and the least test time is 100 ms, the most is 1500 ms. 
Above analysis is only the needed test time to implement the accumulative period of measurement for PRACH transmission of 1 ms, except for which, test time for ensuring that the UE transmits PRACH at its maximum output power and keep steady at MOP is also needed. But whether test time can be guaranteed is RAN5 issue, so we need to send a LS to RAN5.
Proposal 3: Whether test time can be guaranteed is RAN5 issue, we need to send a LS to RAN5.
Table 2.1-1: PRACH ON power measurement period
	Format
	SCS
	Measurement period
	The needed PRACH transmission times

	A1
	60 kHz
	0.035677 ms
	29

	
	120 kHz
	0.017839 ms
	57

	A2
	60 kHz
	0.071354 ms
	15

	
	120 kHz
	0.035677 ms
	29

	A3
	60 kHz
	0.107031 ms
	10

	
	120 kHz
	0.053516 ms
	19

	B1
	60 kHz
	0.035091 ms
	29

	
	120 kHz
	0.0175455 ms
	57

	B4
	60 kHz
	0.207617 ms
	5

	
	120 kHz
	0.103809 ms
	10

	A1/B1
	60 kHz
	0.035677 ms for front X1 occasion
0.035091 ms for last occasion
X1 = [2,5]
	29

	
	120 kHz
	0.017839 ms for front X1occasion
0.017546 ms for last occasion
X1 = [2,5]
	57

	A2/B2
	60 kHz
	0.071354 ms for front X2 occasion
0.069596 ms for last occasion
X2 = [1,2]
	15

	
	120 kHz
	0.035677 ms for front X2 occasion
0.034798 ms for last occasion
X2 = [1,2]
	29

	A3/B3
	60 kHz
	0.107031 ms for first occasion
0.104101 ms for second occasion
	10

	
	120 kHz
	0.053515 ms for first occasion
0.052050 ms for second occasion
	19
20

	C0
	60 kHz
	0.026758 ms
	38

	
	120 kHz
	0.013379 ms
	75

	C2
	60 kHz
	0.083333 ms
	13

	
	120 kHz
	0.0416667 ms
	24

	NOTE: For PRACH on PRACH occasion start from begin of 0ms or 0.5ms boundary, the measurement period will plus 0.032552μs
	



3 Conclusion
In this contribution, we want to share some views on beam correspondence requirement and its applicability and the proposals are made as following:
Proposal 1: From the mechanism difference perspective, power tolerance may be needed.
Proposal 2: If we can set the power control parameters for PRACH properly, it may compensate for a part of inaccuracy of output power to a certain extent.
Observation 1: Referring to PRACH ON power measurement period according to TS 38.521-2, taking 20 ms period as an example, the average of the needed test time may be 580 ms to obtain an accumulative period of measurement of 1ms, and the least test time is 100 ms, the most is 1500 ms.  
Proposal 3: Whether test time can be guaranteed is RAN5 issue, we need to send a LS to RAN5.
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