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In this paper, we provide our view on MRTD requirements for FR2 inter-band DL CA based on CBM. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
RAN4 agreed to define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only in WF[1].
· Define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only. 
· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs.
· Note: this does not imply that MRTD requirements will be defined based on intra-band CA assumptions

For MRTD, there were 3 candidate options and open issues to be discussed in [2] as follows.
· 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:
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	FR2
	3 note2

	Between FR1 and FR2
	25 

	Note1:      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.



· Option 3: Introduce UE capability to support , MRTD = [260ns] and/or MRTD = [3us]                                                                                                                

· 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

Among the open issues, we would like to discuss the impact of UE Rx beam switching.

· Impact of UE Rx beam switch
For CBM capable UE, a common Rx beam switch applies to each component carrier which is in a different frequency group, i.e., L+H. Figure 2.1 shows an example of Rx beam switch. 



Figure 2.1 Rx beam switch for CBM UE
Here, DL timing error is assumed to be included in MRTD.  The DL timing error can be calculated with time chip granularity ( = sampling time interval on DL).
And, the following are assumed.
· CC1 DL is received earlier than CC2 DL. 
· Rx beam switch time = 200ns
· DL timing error =  16.2ns 
· CP length = 570ns @ SCS 120kHz

Case A is that Rx beam switch is done in CC1. Case B is that Rx beam switch is done in CC2. For Case B, sub-cases are considered depending on MRTD value.
· Case A: Rx beam switch at T1 in earlier CC1
· Case B : Rx beam switch at T2 in later CC2
· Case B-1 : 0 ≤ MRTD ≤ CP – Rx Beam Switch Time ( : ①, ② in Figure 2.1
· Case B-2 : CP - Rx Beam Switch Time  < MRTD ≤ CP : ③ in Figure 2.1
· Case B-3 : CP < MRTD < 3 us : ④, ⑤ in Figure 2.1
 ‘CP-Rx beam switch time’ is assumed with ‘370ns’.

For Case A, an interruption on data in CC2 occurs when Rx beam switch is performed at slot boundary in CC1. 
For Case B-1, any interruption on data in CC1 does not occur when Rx beam switch is performed at slot boundary in CC2.
For Case B-2, an interruption on data in CC1 occurs when Rx beam switch is performed at slot boundary in CC2.
For Case B-3, an interruption on data in CC1 occurs when Rx beam switch is performed at slot boundary in CC2.

From it, we can see, 
If MTRD is less than ‘CP – Rx Beam Switch Time’(370ns) and Rx beam switch is performed in slot boundary in one CC which is received later, performance degradation on the other CC can be avoided due to Rx beam switch. 
If Rx beam switch is performed in slot boundary in one CC which is received earlier, performance degradation on the other CC can occur.
If MRTD is larger than ‘CP – Rx Beam Switch Time’(370ns), regardless of which CC is used for Rx beam switch, performance degradation on opposite CC can occur due to Rx beam switch.

Regarding that one symbol duration including CP at SCS of 120kHz is 8.92us, only one symbol is impacted due to Rx beam switch. 
If Rx beam switch is performed in slot boundary in one CC which is received earlier, the last symbol data of slot in the other CC can be interrupted. 
If Rx beam switch is performed in slot boundary in one CC which is received later, the first symbol data of slot in the other CC can be interrupted. In this case, if the interrupted symbol is a control channel, it can affect the data channel and entire performance degradation can be not small.

Based on these, we propose as follows.
Proposal 1: Define MRTD of 260ns for inter-band DL CA based on CBM.
Proposal 2: Do Rx beam switch in slot boundary in one CC which is received later.

Conclusion
In this contribution, we provided the impact of Rx beam switch and our views on MRTD for inter-band CA based on CBM. Proposals are as follows.

Proposal 1: Define MRTD of 260ns for inter-band DL CA based on CBM.
Proposal 2: Do Rx beam switch in slot boundary in one CC which is received later.
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