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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In RAN#95-e the WI was granted extension based on [1]:
	...
Requirements in 38.133
38.133 clause 7.5 (Maximum Transmission Timing Difference)  
38.133 clause 7.6 (Maximum Receive Timing Difference)
Receive beam sweeping scaling factor for RRM requirements 
Impact of LBT on RRM requirements
...



In this contribution, we discuss TS 38.133 clause 7.5 (Maximum Transmission Timing Difference) and 38.133 clause 7.6 (Maximum Receive Timing Difference).
2	Discussion
2.1	MRTD and MTTD
Since FR2-1 is defined for 24.25 GHz to 52.6 GHz, we propose to reuse, with some modification, the MRTD and MTTD values for FR2-2 range 52.6 GHz to 71 GHz.
2.1.1 	MRTD and for NR CA
In existing TS 38.133 section 7 we have the requirements below for non-contiguous intra band CA and inter-band CA in FR2-1:
	
Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1:	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.



Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



…
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.


…



TAE = [260 ns] for non-contiguous intra band has been approved in BS RF section, in brackets [2] and since non-contiguous intra band CA is assumed to be collocated we keep that assumption in FR2-2. Then MRTD = TAE = 260 ns. This is agreed in R4-2206919, WF on NR extension to 71 GHz RRM requirements (part 1), by Qualcomm [3]:
· MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2

However in [4], R4-2207216, WF on >52.6 GHz BS RF Tx Requirements, Nokia, it is stated:
· Intra-band non-contiguous CA TAE: Agree that 260 ns requirement is applicable for intra-band non-contiguous CA TAE. FFS whether to specify such requirements to BS specification pending on the conclusion in main and RRM sessions for the supporting on non-contiguous CA in Rel-17.
[bookmark: _Hlk92110607]Proposal 1: MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2, if 260 ns requirement is applicable for intra-band non-contiguous CA TAE and pending on the conclusion in main and RRM sessions for the supporting on non-contiguous CA in Rel-17 FR2-2 52.6-71 GHz.
TAE = 3 µs for inter band CA band has been approved in BS RF section [2]. Since we also want to reuse the RF delta propagation assumptions in FR2-1 and between FR1 and FR2-1 we get MRTD = 8 µs for FR2-2 inter band and MRTD = 25 µs for inter band carrier aggregation between FR1 and FR2-2. It is an important observation that to be able to reuse FR2-1 sites, for FR2-2 sites, then MRTD has to be unchanged, since the new sites will have the same distance to FR1 site as FR2-1. 
Observation 1: It is an important observation that to be able to reuse FR2-1 sites, for FR2-2 sites, then MRTD has to be unchanged, since the new sites will have the same distance to FR1 site as FR2-1. 
Proposal 2: MRTD = 8 µs for FR2-2 CA inter band. 
Proposal 3: MRTD = 25 µs for inter band carrier aggregation between FR1 and FR2-2.
Based on MRTD requirements we get the following MTTD requirements as well:
Proposal 4: MTTD = 8.5 µs for FR2-2 CA inter band. 
Proposal 5: MTTD = 26.1 µs for inter band carrier aggregation between FR1 and FR2-2.
2.1.2	MRTD for NR DC
In existing TS 38.133 section 7 we have the requirements below for inter-band synchronous NR-DC in FR2-1:
	Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2
	FR2
	8

	FR1
	FR2
	33


…
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2
	FR2
	8.5

	FR1
	FR2
	34.1


…



TAE = 3 µs for inter band CA band has been approved in BS RF section [2]. We propose to reuse existing NR CA MRTD requirements. It is an important observation that to be able to reuse FR2-1 sites, for FR2-2 sites, then MRTD has to be unchanged, since the new sites will have the same distance to FR1 site as FR2-1. 
[bookmark: _Hlk92110428]Proposal 6: MRTD = 33 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
Based on MRTD requirements we get the following MTTD requirements as well:
Proposal 7: MTTD = 34.1 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
3	Summary
Proposal 1: MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2, if 260 ns requirement is applicable for intra-band non-contiguous CA TAE and pending on the conclusion in main and RRM sessions for the supporting on non-contiguous CA in Rel-17 FR2-2 52.6-71 GHz.
Observation 1: It is an important observation that to be able to reuse FR2-1 sites, for FR2-2 sites, then MRTD has to be unchanged, since the new sites will have the same distance to FR1 site as FR2-1. 
Proposal 2: MRTD = 8 µs for FR2-2 CA inter band. 
Proposal 3: MRTD = 25 µs for inter band carrier aggregation between FR1 and FR2-2.
Proposal 4: MTTD = 8.5 µs for FR2-2 CA inter band. 
Proposal 5: MTTD = 26.1 µs for inter band carrier aggregation between FR1 and FR2-2.
Proposal 6: MRTD = 33 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
Proposal 7: MTTD = 34.1 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
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