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1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.

In RAN4 meeting#102-e, there was agreement on the RX beam sweeping scaling factor as shown below [2]. 
Rx beam sweeping scaling factor
· Rx beam sweeping scaling factor is FFS
· Option 1: The Rx beam sweeping scaling factor is increased for FR2-2 compared with FR2-1
· FFS: Scaling factor = (12 - 16)
· Companies to provide the values for the scaling factor.
· Option 2: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.
In this contribution, we share our views on the scaling factor including that for RRC_IDLE state.
2. Discussion
Rx beam sweeping scaling factor
With the increased number of antenna elements per panel at UE from 4 to 8, it is required to increase the scaling factor as a result of the narrower beams. Therefore, RAN4 should agree to Option 1. As the number of antenna element doubles, the beam width is halved. So we can consider doubling the scaling factor from 8 to 16. Meanwhile, the delay impact needs to be considered as well as the measurement delays directly scale with the scaling factor. Therefore, to strike a balance between needed increased sweeping delay and manageable measurement delay, 12 is a reasonable value.
Proposal 1: Rx beam sweeping scaling factor is set to 12.

RRC_IDLE state
For the RRC_IDLE state, the current requirement for measurement and evaluation of serving cell is copied below:
[image: Table

Description automatically generated]
There are two options of defining the scaling factor for FR2-2. 
Option 1:
We follow the current FR2-1 approach and specify the scaling factor for each DRX cycle length. With the proposed scaling factor of 12 above for DRX cycle of 0.32s, we propose the scaling factors (highlighted in yellow) in the following table. Note that in the table:
· The case of DRX cycle of 0.32s leads to the max. evaluation period of 30.72s (=12*2*4*0.32s). This compares to the max. evaluation period of 25.6s (=5*2*4*0.64s) when DRX cycle length is 0.64s for FR2-1, only a 20% increase.
· To ensure good UE mobility performance, all other DRX cycles have equal or smaller evaluation period.
· In the description, Ms is assumed to be 0 for simplicity.  
Table 4.2A.2.2-1: Nserv_CCA
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv_CCA [number of DRX cycles]

	
	FR1
	FR2-2
	

	0.32
	1
	[12]
	N1*M1*(4+ Ms)

	0.64
	
	[6]
	N1*M1*(4+ Ms)

	1.28
	
	[5]
	N1*(2+Ms)

	2.56
	
	[4]
	 N1*(2+Ms)

	Note 1:	Ms is the number of groups of consecutive N1 DRX cycles each group with at least one SMTC occasion not available at the UE during Nserv_CCA, and Ms< Ms,max
Note2:	Ms,max=8 for DRX cycle length < 1.28 s, Ms,max= 4 for DRX cycle length ≥ 1.28 s.



Once N1 is defined, it can be applied to other idle mode requirements including measurements of intra-frequency/ inter-frequency NR cells similar to FR2-1.
Since the scaling factor of 12 is proposed for PC3 based on 8 antenna elements, we need to discuss how to decide for other applicable power classes. As the RF session is still discussing the number of antenna elements for PC1 and PC2, there may be a need for having different N1 values for different power class. If needed, this can be handled by UE capabilities signaled through the UE’s power class, i.e., no new capability bit is needed. Of course, if more than one set of N1 values is considered for a power class, additional capability bits are needed. 
Option 2: 
Instead of defining different scaling factors for different DRX cycle lengths, option 2 is to have the network configure the max. evaluation period and signal it to the UE. For instance, 30.72s as proposed in option 1 can be configured by the network for the UE. Once the UE receives it, the UE will apply it to different DRX cycle lengths and make sure it is not exceeded. In case of CCA, some additional time that is equivalent to a max. value of Ms can be added.
Similarly, UE capability can be used for different sets of values for other power classes or more than one set of values for a power class.
Proposal 2: To decide the scaling factor N1 for RRC_IDLE state, either option 1 or option 2 can be considered. If needed, UE capability can be used to signal different values for other power classes or for a certain power class.
3. Conclusion
In this contribution, we further discuss the open issues of UE UL transmit timing requirement and make the following proposals.
Proposal 1: Rx beam sweeping scaling factor is set to 12.
Proposal 2: To decide the scaling factor N1 for RRC_IDLE state, either option 1 or option 2 can be considered. If needed, UE capability can be used to signal different values for other power classes or for a certain power class.
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Table 4.2.2.2-1: Nserv

DRX cycle length [s] Scaling Factor (N1) Nserv [number of DRX cycles]
FR1 FR2Note!
0.32 1 8 M1*N1*4
0.64 5 M1*N1*4
1.28 4 N1*2
2.56 3 N1*2

Note 1:  Applies for UE supporting power class 2&3&4. For UE supporting power class 1
or 5, N1 = 8 for all DRX cycle length.





