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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 present detailed analysis on the impact to timing requirements.
2. Discussion
With larger SCS introduced in FR 2-2, it is straightforward that the requirements depending on the SCS shall be updated such the timing requirements and interruption requirements, etc. 
	· Define new RRM requirements due to higher data/SSB SCS for at least the following topics:
· Timing
· UE transmit timing
· Timing advance (TA)
· Interruptions
· Active BWP switching delay
· Measurement gaps
· Interruption time
· Study impact on RRM requirements due to higher SSB SCS for at least the following topics:
· Intra-frequency measurement
· Inter-frequency measurement
· Other RRM requirements, if identified are not precluded.



For transmit timing requirements, the timing error Te and gradual timing adjustment Tp and Tq are defined. Te is defined considering the sample interval depending on the FFT size for 20 RBs and the SCS of uplink signals. For example, for SSB with SCS of 480 kHz and 960 kHz, the sample interval is estimated to be 16 Tc and 8 Tc respectively. 
For gradual timing adjustment requirements Tp and Tq, it is defined considering the frequency error, and necessary margin. It is calculated by the maximum amount of timing drift per 200 ms and rounded up to number of samples for the corresponding SCS.
For timing advancing, one requirements is the timing sequence to apply the TA command, which is defined as k+1+l currently in TS.38.213. Considering symbol length much shorter than that in FR1 and FR 2-2, the discussion about the time sequence is also under discussion in RAN1. RAN4 could just refer to the conclusion of RAN1 and no discussion in RAN4 is expected. The other aspect about timing advancing is the TA adjustment accuracy. It is defined based on the minimum FFT size considering the minimum channel bandwidth for corresponding SCS.
Based on the analysis above, to determine the transmit timing requirements and timing advance accuracy, the minimum sample interval is the one of the factors to be considered, which is calculated by the minimum channel bandwidth supported for each SCS. 
Observation 1: The minimum channel bandwidth for each SCS shall be considered when defining the requirements for transmit timing and timing advance adjustment accuracy.
For instance, if the minimum CBW for 120 kHz SCS is 100 MHz, the FFT size is estimated to be double of that for 120 kHz for FR 2-1 with minimum CBW of 50 MHz. Then, UE may achieve better timing accuracy compared with current requirements.
Observation 2: UE may have better timing accuracy with larger SCS and larger minimum channel bandwidth.
The minimum CBW and maximum CBW for each SCS were discussed with the following agreements [2] [3]:
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For minimum CBW for 120 kHz, 480 kHz and 960 kHz are 100 MHz, 200 MHz and 400 MHz respectively. Then the minimum FFT size could be assumed to be 1024, 512 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 3: 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.
Then it is adorable to consider the timing error based on the legacy FR2-1 framework. To be more specific, for Te and TA accuracy requirements, it is suggested to take the requirements for 120 kHz in FR2-1 as the baseline.
Proposal 1: Take the requirements for 120 kHz SCS in FR2-1 as the baseline for Te and TA accuracy requirements.
Before we can touch the detailed requirements and value, we would like present our views on the potential ways to update the correspond requirements. If we look at the current Te requirements, the value is defined depending on the frequency range, SCS of SSB signals and SCS of uplink signals. To adding/modifying the requirements for operation in FR 2-2, one approach is to differentiate the FR by the SCS. We give the example as follows:
	Table I.
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Another approach is to explicitly differentiate the requirements for FR 2-1 and FR 2-2 in the table as follows:
	Table II.
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From our understanding, there is no essential difference between these two approaches. The example shown in table II seems clearer to readers. It is suggested to define the requirements following the structures shown in table II.
For MRTD/MTTD requirements, which is defined considering the propagation delay and the TAE requirements. Based on the status in RF session, it is still under discussion that whether to have new TAE requirements [4]. Then it is proposed to wait for the conclusions on TAE before defining the MRTD/MTTD requirements.
	R4-2108638
Way forward on Timing and signal quality requirements
· Study CA TAE and MIMO TAE further.
· Proponents of new CA TAE and MIMO TAE limits (other than the current FR2 ones) should provide technical justifications (e.g., preliminary simulation results) in next RAN4 meeting.




Proposal 2: Wait for conclusions on TAE before defining the MRTD/MTTD requirements. 
3. Conclusions
Observation 1: The minimum channel bandwidth for each SCS shall be considered when defining the requirements for transmit timing and timing advance adjustment accuracy.
Observation 2: UE may have better timing accuracy with larger SCS and larger minimum channel bandwidth.
Observation 3: 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.
Proposal 1: Take the requirements for 120 kHz SCS in FR2-1 as the baseline for Te and TA accuracy requirements.
Proposal 2: Wait for conclusions on TAE before defining the MRTD/MTTD requirements.
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Issue 3-1-1: Minimum Channel BW

« Background: Some of Minimum CBW are still open and RAN4 SI outcome does not align with RAN1 LS.

* Proposals
RAN4 S| OQutcome (TR 38.808) RAN1 LS (R1-2102128)
Subcarrier spacing Minimum bandwidths [MHz] Minimum bandwidths [MHz]
kHz]
I:120:I 50,400 (Note) Option 1: 100 (QC, CATT, MTK, Xiaomi, LGE, Ericsson, Apple,
OPPO, ZTE)
Option 2: 200 (CMCC, Huawei)
Option 3: 400 (vivo, Intel, Nokia)
480 200 Option 1: 200 (QC, CATT, CMCC, LGE, Huawei, Apple, OPPO, ZTE)
Option 2: 400 (QC, vivo, Ericsson, Intel, Nokia)
960 400, 2160 (Note) Option 1: 400 (Charter, QC, CATT, CMCC, vivo, Xiaomi, LGE,
Huawei, Apple, Samsung, OPPO, Nokia, ZTE)
Option 2: 800
Option 3: 2000 (Intel) or 2160 (Ericsson)
Note: for the cases where multiple values are listed as
candidates, there is no direct linking among min and max
values in this table.
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