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Introduction
In this contribution, we provide our views on MRTD for the extension to 71GHz, and MTTD can be discussed after UE transmit timing error is finalized.
 
Discussion
In the last RAN4 meeting, the agreements for MTTD/MRTD [1] are as below:
	· 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


Based on the scope of FR2-2, the following MTTD/MRTD requirements would be introduced.
Minimum requirements for NR CA (FR2-2 CA in standalone) 
Intra-band non-contiguous NR CA (only co-located deployment)
	Frequency range
	MRTD (us)

	FR1
	3

	FR2 ( 120kHz SCS)
	0.26

	FR2-2 (480kHz and 960kHz SCS)
	TBD


For intra-band NCCA case, 120kHz SCS for FR2-2 can be reused by existing FR2-1 MRTD according to the above agreements since the MRTD for FR2-1 is smaller than the CP length of 120kHz SCS. However, the MRTD for FR2-1 exceeds the CP length for 480kHz and 960kHz SCS, so demodulation performance degradation due to Rx beam switching and RF architecture could occur. To avoid performance degradation in the intra-band NCCA scenario, the MRTD should be smaller than the half CP length for larger SCS. However, RAN4 needs to check whether less than 0.26us MRTD for intra-band NCCA is available. 
· Proposal 1: For MRTD of 480kHz and 960kHz SCS in intra-band NCCA scenario, 
· Alt1: The MRTD should be smaller than the half CP length for 480kHz and 960kHz SCS
· Alt2: The MRTD is reused by FR2-1, and the performance degradation is allowed for 480kHz and 960kHz SCS
· Alt3: The MRTD is reused by FR2-1, and only a UE supporting independent beam management and dual FFT can be configured with intra-band NCCA without performance degradation.7 nh
· Alt4: Do not introduce intra-band NCCA and only consider intra-band contiguous CA in Rel-17.

Inter-band NR CA
	Frequency range
	MRTD (us)

	FR1
	[bookmark: _GoBack]33

	FR2 ( 120kHz SCS)
	8

	Between FR1 and FR2 (FR2: 120kHz SCS)
	25

	FR2-2 (480kHz and 960kHz SCS)
	TBD

	Between FR1 and FR2-2 (FR1 PCell; FR2-2: 480kHz and 960kHz SCS ) 
	TBD


The basic principle of MRTD is TAE+propagation delay. For FR2-1, TAE is 3us, and the propagation delay was derived assuming a 1.5km distance. Considering the higher frequency range of FR2-2, shorter propagation delay could be considered such as 500m distance based. For MRTD between FR1 and FR2-2, since the slot length for larger SCS is very short, UE baseband processing could be challenged if the MRTD is the same as the existing one. For beam management in the inter-band NR CA, independent beam management should be considered in Rel-17.
· Proposal 2: For MRTD of FR2-2 inter-band CA, shorter propagation delay should be considered such as 500m distance based.
· Proposal 3: The MRTD between FR1 and FR2-2 inter-band CA should be investigated considering real network deployment and UE baseband processing.
· Proposal 4: Independent beam management should be considered in Rel-17.

Inter-band NR DC (synchronous case)
	Frequency range
	MRTD (us)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2
	FR2
	8

	FR1
	FR2
	33

	FR1
	FR2-2
	TBD


For inter-band NR DC, the UE shall be capable of handling at least a relative receive timing difference between slot timing of from cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG at the UE receiver. Considering network deployment, the existing rule for inter-band NR DC could be reused for FR1+FR2-2. One thing to be considered is that 33us MRTD is longer than the slot length with 480kHz or 960kHz SCS if the MRTD is specified for FR1+FR2-2 inter-band NR DC. So, the time difference between the slot timing of two cells is less than 33us. Furthermore, the MRTD of inter-band NR DC in the asynchronous case would be half slot. The half slot length for 480kHz and 960kHz is also less than 33us. So, further refinement for the MRTD value for inter-band NR DC in the synchronous case should be considered. 
· Proposal 5: The MRTD for FR1 and FR2-2 synchronous inter-band NR-DC could be defined based on the rationale of the existing definition. However, further refinement for the MRTD value should be considered to account for shorter slot length for larger SCS. 

Inter-band NR DC (asynchronous case)
	Max{SCS in PCell(kHz), SCS in PSCell(kHz)}
	MRTD (us)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	TBD

	960
	TBD


The principle of MRTD for the asynchronous case is half slot. Based on this, the MRTD for 480kHz and 960kHz is 15.6us and 7.8us, respectively. 
· Proposal 6: Introduce half slot based MRTD for larger SCS of asynchronous inter-band NR-DC 


Conclusion 
In this contribution, we provide our views on MRTD for FR2-2, and we propose
· Proposal 1: For MRTD of 480kHz and 960kHz SCS in intra-band NCCA scenario, 
· Alt1: The MRTD should be smaller than the half CP length for 480kHz and 960kHz SCS
· Alt2: The MRTD is reused by FR2-1, and the performance degradation is allowed for 480kHz and 960kHz SCS
· Alt3: The MRTD is reused by FR2-1, and only a UE supporting independent beam management and dual FFT can be configured with intra-band NCCA without performance degradation.
· Alt4: Do not introduce intra-band NCCA and only consider intra-band contiguous CA in Rel-17.
· Proposal 2: For MRTD of FR2-2 inter-band CA, shorter propagation delay should be considered such as 500m distance based.
· Proposal 3: The MRTD between FR1 and FR2-2 inter-band CA should be investigated considering real network deployment and UE baseband processing.
· Proposal 4: Independent beam management should be considered in Rel-17.
· Proposal 5: The MRTD for FR1 and FR2-2 synchronous inter-band NR-DC could be defined based on the rationale of the existing definition. However, further refinement for the MRTD value should be considered to account for shorter slot length for larger SCS. 
· Proposal 6: Introduce half slot based MRTD for larger SCS of asynchronous inter-band NR-DC 
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