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1. Introduction
The WI on extending NR operation to 71GHz was discussed in the last RAN4 meeting. Some RRM requirements are identified to be updated for operation in FR2-2 [1]. In this paper, we further provide views on impact on timing requirements.
2. Discussion
2.1 UE transmit timing error
The Te requirements for larger SCS was discussed in the last meeting. The current status are summarized as follows:
	· Further study percentage of UL CP length Te can occupy without impacting UL system performance?
· Option 1: Keep the Te within the same percentage of the CP length as existing SCS
· Option 2: 30%
· Option 3: 50%
· Further study achievable Te from UE perspective
· Study different combinations of SSB SCS and UL signal SCS for FR2-2 



The minimum CBW for 120 kHz, 480 kHz and 960 kHz are 100 MHz, 400 MHz and 400 MHz respectively. Then the minimum FFT size could be assumed to be 1024, 1024 and 512. However, the timing error cannot be scaled directly according to the SCS. There are many components contributing to the overall timing error. For some internal procedures, the performance/accuracy will not change significantly when operating in FR2-2 with 480 kHz and 960 kHz SCS compared to FR2-1.
Observation 1: Many components will contribute to the overall timing error, and the accuracy of some components will not change significantly when operating in FR2-2 compared to FR2-1.
But also as pointed out by companies during the discussion in the last meeting that the UL performance may be impacted considering the CP length of 480 KHz and 960 KHz is shorter without enhancement in FR2-2. Companies suggested to maintain the same percentage of UL CP that Te can occupy. However, if we observe the current Te requirements, percentage of CP occupation for different SCS combinations are different without a unified limit. For instance, for SSB SCS of 15 KHz and UL SCS of 15 KHz, the percentage is 8.3% while for SSB SCS of 120 KHz and UL SCS of 120 KHz, the percentage is 19.4%. 
Observation 2: The UL CP occupation of Te is different for different SCS combinations.
So it is hard to say just follow the same percentage as legacy requirements. Also as commented during the discussion in the last meeting, companies pointed out some factors that needs to be considered which could contribute the overall error budget. For instance, transmit timing error, timing advance error and timing advance resolution. And the overall error is compared with the length of 0.5 CP. However, according to our understanding, the error of timing advance has already included in the Te requirements as it is the error compared to downlink timing of the reference cell minus [image: ]. For the quantization error caused by TA resolution, we think it is reasonable to be considered, but it is more appropriate to take TA resolution/2 as the contributed error. Thus, it is suggested take 0.5 CP - TA step size/2 as the starting point to define the Te requirements. 
Proposal 1: It is suggested take 0.5 CP - TA step size/2 as the starting point to define the Te requirements for FR2-2. 
2.2 MRTD/MTTD
How to update the MRTD and MTTD requirements for operation in FR2-2 was discussed with following agreements:
	· Consider FR2-1 requirements for 120kHz SCS for FR2-2 as baseline. 
· RAN4 to further discuss whether new MRTD/MTTD requirements are needed for SCS of 480/960 kHz based on the agreed deployment scenarios
· Identify other parameters that needs to be considered for the discussion
· Consider using the current FR2-1 MRTD requirements and rules for FR2-2




As pointed out by companies during the discussion, we should first to consider the principle and rules to define the MRTD/MTTD requirements, and identify what parameters needs to be reconsidered in FR2-2. For MRTD, we agree with the observation that the current requirements is derived base do the following rules that:
For Async cases: MRTD = 0.5 slot
For sync cases: MRTD = TAE + propagation delay
For the existing requirements, the assumption of the cell range in FR1 is 9 km and 1.5 km in FR2. For operation in FR2-2, the cell range and ISD are expected to be smaller. For the TAE requirements, based on latest RF discussion, the TAE requirements will be further discussed in the next RAN4 meeting [2]. 
Observation 3: MRTD requirements are defined based on the following rules in existing spec:
For Async cases: MRTD = 0.5 slot
For sync cases: MRTD = TAE + propagation delay difference 
At current state, we cannot determine the exact value of MRTD as TAE requirements are still pending. RAN4 should first discuss and agree on the rules to define MRTD as mentioned above, and discuss whether to reuse the same propagation delay assumption as FR2-1. 
Proposal 2: Define MRTD requirements inFR2-2 based on the following rules in:
For Async cases: MRTD = 0.5 slot
For sync cases: MRTD = TAE + propagation delay difference
Discuss whether to reuse same propagation delay assumption as FR2-1.
The exact value could be defined with inputs of RF discussion on TAE requirements.
For MTTD, it is proposed to also follow the same principle as current requirements, whether MRTD contains:
· Propagation delay difference
· TAE
· Te + TA_error + TA step size/2 in CC1
· Te + TA_error + TA step size/2 in CC2
Proposal 3: Define MTTD requirements in FR2-2 based on following rules:
For MTTD, it is proposed to also follow the same principle as current requirements, whether MRTD contains:
· Propagation delay difference
· TAE
· Te + TA_error + TA step size/2 in CC1
· Te + TA_error + TA step size/2 in CC2
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