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1 	Introduction
In last RAN4 meeting, the MRTD requirement for NCCA was discussed. It was agreed in the chairman’s note to capture options for further discussion. In this paper, we provide our view on this open issue. This paper is a re-submission of R4-1903904 with modifications. 
2 Discussion
Current MRTD requirement of FR2 intra-band NCCA is agreed in Table 7.6.4-1 in TS38.133, as copied below. The requirement is 3us.
	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
	3

	FR2
	3






On the other hand, the OFDM symbol and CP lengths for different SCS is provided in Table 1. For FR2, the CP lengths are 1.17us, 0.59us and 0.295us for SCS 60KHz, 120KHz and 240KHz, respectively.
[bookmark: _Ref528520594]Table 1 OFDM symbol length and CP length for different SCS
	SCS (KHz)
	15
	30
	60
	120
	240

	Symbol duration (us)
	66.66
	33.33
	16.67
	8.33
	4.16

	CP length (us)
	4.96
	2.34
	1.17
	0.59
	0.295



Assume that UE is simultaneously receiving the data from 2 CCs in a FR2 band. After reception in slot n, UE may switch its Rx beam for the next slot, either because UE has to follow the changed TCI-state state or because UE performs some autonomous Rx beam switch. Now, there is a 3us timing misalignment between this 2 CCs, as illustrated in Figure 1, which takes 60KHz SCS as an example. In this case, UE finds nowhere to switch its Rx beam without impacting the data reception performance.
· If UE switches its Rx beam at the CP duration of CC#2, then the last OFDM symbol of CC#1 will be corrupted. (orange arrow)
· If UE switches its Rx beam at the CP duration of CC#1, then the first OFDM symbol of CC#2 will be corrupted. (purple arrow)
[image: ]
[bookmark: _Ref528521326]Figure 1. Impact of 3us MRTD on UE Rx beam sweeping 

[bookmark: _Ref528522338]Actually, this unaligned CP for FR2 intra-band CA also has impact LNA/PGA gain tuning. Usually, UE has to utilize CP for LNA/PGA gain re-adjustment in order to minimize the impact to data reception performance. If CP is not aligned for intra-band CCs, UE again can find nowhere to adjust its AGC gain without impact data reception, similar to the issue we face in Figure 1.
[bookmark: _Ref536093667]Observation 1: If the DL CP of intra-band NCCA in FR2 are not aligned, UE finds nowhere to switch its Rx beam and adjust LNA/PGA gain without impacting the data reception performance.

Furthermore, this issue is not limited to DL. UE may also be requested to switch to its Tx beam between 2 consecutive slots.  
Observation 2: If the UL CP of intra-band NCCA in FR2 are not aligned, UE finds nowhere to switch its Tx beam without impacting the data transmission.

In the chairman’s note of R4#90 meeting, options were listed for further discussion.
	Agreement:
· MRTD requirement for non-contiguous CA, the following three options will be discussed in the next meeting
· Option 1: half CP of the larger SCS among the CC-es for FR1 and for FR2 (Intel, Qualcomm, NTT DOCOMO, Mediatek)
· Option 2: keep the existing requirements, i.e., 3us (Huawei, ZTE, CATT)
· Option 3: 260ns for both FR1 and FR2 (Nokia)



From a UE vendor’s point of view, Option 2 is less preferred. Keeping the current MRTD/MTTD requirements means that we have to introduce interruption of 1 OFDM symbol. However, the time when UE needs to autonomously switch its Rx/Tx beam or adjust LNA/PGA is completely up to UE implementation. The worst case could be that UE needs to utilize the CP at the beginning of every slot. The impact to the whole system performance is not only to lose one OFDM symbol in every slot (1/14 = 7%) because it is usually PDDCH which occupies the first OFDM symbols in a slot. If UE has problem in decoding PDCCH, both DL and UL grant could be missed. 
[bookmark: _Ref536093669][bookmark: _Ref528522341]Observation 2: Keeping the existing requirements with allowing additional scheduling restriction in the 1st OFDM symbol of the next slot is not preferred. It may cause problem in decoding PDCCH, leading to missed DL and UL grants. 

As a results, Option 1 or 3 is preferred. For simplicity, it is also fine to go with Option 3, since the BS TAE should be FR-dependent and not SCS-dependent. At the same time, the MTTD should be kept as 0. 
[bookmark: _Ref536093672]Proposal 1: MRTD requirement for FR2 NCCA is 260ns. MTTD should be kept as 0.

Regarding the case for 240KHz SCS, one concern is that 260ns MRTD may not be small enough to provide UE sufficient Rx switch time. In our view, 240KHz SCS is only used for SSB, and the corresponding scheduling restrictions which further consider MRTD impact were already agreed in last meeting. So we do not have to further reduce MRTD to 130ns. 
3 Summary
In this paper, we discuss the impact of 3us MRTD requirement of FR2 NCCA on UE’s Rx beam sweeping and AGC gain adjustment. We have the following observations and proposal. 
Observation 1: If the DL CP of intra-band NCCA in FR2 are not aligned, UE finds nowhere to switch its Rx beam and adjust LNA/PGA gain without impacting the data reception performance.
Observation 2: Keeping the existing requirements with allowing additional scheduling restriction in the 1st OFDM symbol of the next slot is not preferred. It may cause problem in decoding PDCCH, leading to missed DL and UL grants.
Proposal 1: MRTD requirement for FR2 NCCA is 260ns. MTTD should be kept as 0.
4 References
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