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1	Introduction
In last 99e meeting, RRM requirements for FR2 Inter-band DL CA and UL CA were discussed , agreements were captured in [1]. In this contribution ,we provide our futher views on issues about MRTD requirements for FR2 inter-band DL CA.

2 Discussions

For the issue 1-1-2 “How to derive MRTD for FR2 inter-band CA”, there are the following options on the table:
Issue 1-1-2: How to derive MRTD for FR2 inter-band CA?
FFS:
Option 1: MRTD = TAE + Δ_propagation_time (Docomo, NEC, Huawei, ZTE, Nokia, Ericsson)
TAE is 3μs, i.e. keep Rel-15 values for BS TAE unchanged
Option 2: MRTD requirements for CBM UEs shall not rely on FR2 inter-band TAE requirement. (Xiaomi, Qualcomm)
Option 3: focus on Issue 1-1-1. (Vivo, Mediatek, Intel)
MRTD is a maximum relative receive timing difference the UE shall be capable of handling. In our view, the value of MRTD should consists of a BS TAE and an RF propagation delay difference. Since we already have an agreement that the spec will define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only, the RF propagation delay difference could be ignored.  We already made some analysis in the previous proposal[2] that the TAE for inter-band CCs is at around 3µs due to the timing modules applied for different CCs are independent with each other. Thus we suggest to take option 1 for the calculation of MRTD.
Proposal 1: Option 1 is used to derive MRTD for FR2 inter-band CA.

For issue 1-1-1, there were the following candidate options:
Issue 1-1-1: MRTD value for FR2 inter-band CA  
Agreements (in GTW):
Candidate options
Option 1: MRTD shall not be larger than “CP length - UE Rx beam switch time - 2 x DL timing error” and the max SCS is 120kHz
Option 2: MRTD of 3us for inter-band CA in FR2 under CBM with a note to stating if the MRTD exceed [TBD us or CP or CP/2] a performance degradation is expected for the first N symbols of the slot
· N is FFS
· FFS if degradation applies to each slot
· Example requirement:
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Option 3: Introduce UE capability to support                                                                                                                   MRTD = [260ns] and/or MRTD = [3us]

Further study the candidate options and investigate at least the following open issues 
· Impact of UE RX beam switching and AGC periodicity restrictions on the performance
· Candidate RRM requirements and performance impacts for the case of MRTD larger than “CP length - UE Rx beam switch time - 2 x DL timing error”and below 3us


UE Rx beam switch is supposed to be performed within CP length. For SCS 60kHz and 120kHz in FR2, the length of CP are 1.17 µs and 586 ns respectively[3]. For 52.6 - 71 GHz, when SCS 480kHz and 960kHz are supported, the length of CP are 146ns and 73ns respectively. However, according to the LS sent from RAN4 to RAN1 in Table 1[4], UE Beam switch time is still under study and may need further simulation to vertify the performance. 
Table 1 Summary of 60 GHz time-related issues and agreements
	Issue
	Agreement

	RX-TX and TX-RX beam switching
	-	For NR operation in the 52.6 – 71 GHz range, the Rx-Tx and Tx-Rx transition time shall reuse the FR2 value of 13792 Tc. (7.015 usec) for 120 kHz SCS
-	FFS for Rx-Tx and Tx-Rx transition time for 480/960 kHz SCS

	Minimum duration between beam switches
	-	RAN4 will further discuss the definition of beam switch scenario(s) related to this proposed requirement and whether a requirement on the minimum duration between beam switches is needed
-	If the requirement is needed, then RAN4 will further discuss how to decide the value

	UE Beam switch time (beam direction switch only)
	-	RAN4 will further discuss based on the following alternatives: (1) simulation study to quantify impact of beam switch time on network performance, (2) further discussion of UE feasibility, (3) analysis of the system impact (by some other means than sim study)

	UE Inter-panel Beam switch time (beam direction switch only)
	-	Depends on conclusion of the intra-panel beam switch time and analysis of delays in addition to intra-panel, if any, associated with inter-panel beam switch time

	gNB Beam switch time (beam direction switch only)
	-	RAN4 tentatively agrees [59 ns] with the understanding that the value can be confirmed once open issues related to BS output power are resolved

	TX ON-ON and TX ON-OFF transient period
	-	Re-use UE transient time from current FR2 for 120 kHz SCS
-	FFS on UE transient time for 480/960 kHz SCS




We support to define MRTD of 3µs for inter-band CA in FR2 under CBM with a note indicating the number of OFDM symbols to be affected . The detailed number of OFDM symbols should be evaluated based on the time of UE Rx Beam switch, which depends on the outcome of RF session.

Proposal 2: Support option 2: Define MRTD of 3µs for inter-band CA in FR2 under CBM with a note indicating the number of OFDM symbols to be affected.


3 Conclusion
Proposal 1: Option 1 is used to derive MRTD for FR2 inter-band CA.
Proposal 2: Support option 2: Define MRTD of 3µs for inter-band CA in FR2 under CBM with a note indicating the number of OFDM symbols to be affected.
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Notel:  This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.
Note2:  This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [the
cyclic prefix length of that SCS], demodulation performance degradation is expected for the first N symbols of the slot.





