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1 Introduction
In RAN4 meeting #89, the implementation issue on Rx beam switch caused by the existing MRTD requirement on intra-band non-contiguous CA has been identified [1]. This contribution provide our view on the solution to this problem. 
2 Proposals 
1. 
In 38.133, the MRTD requirements for intra-band non-contiguous CA are defined as follows:
“For intra-band CA, only collocated deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.
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



”
Thus, for the case of intra-band non-contiguous CA, the receiving time difference of two serving CCs can be larger than the CP length of any SCS in FR2, which will cause UE performance degradation under Rx beam switch. As shown in Figure 1, for example, whenever UE switches Rx beam at the symbol of late carrier (i.e., CC#1) or at the symbol of early carrier (i.e., CC#2), UE should be allowed to cause interruptions to the data reception.
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In WF [1], two possible solutions are provided to address this issue: 
· Option 1: Reduce MRTD requirement from 3 µs to X ns
· Option 2: Add additional scheduling restriction when TCI-state changes, 
· UE can skip one symbol/slot immediately when UE is changing Rx beam
· It is FFS the time location where UE switches Rx beam 
We would like to argue that Option 2 is not feasible. The reason is that it is impossible for gNB to know the position of interruption, since at which symbol/slot UE switch Rx beam totally depends on UE implementation. There is no prior information accessible to gNB, thus it is difficult to clearly define the scheduling restriction requirement in this case. 
Option 1, which reduces MRTD requirement for this case, is desirable choice to address the problem. The reasons are two-folds: 
1) First, it is difficult for UE to support 3 µs MRTD for intra-band non-contiguous CA. In particular, for 120 kHz SCS, with 3 µs received timing difference between two CCs, the timing overlap is almost half symbol. This will apply to all the UEs in the network, which is different from LTE intra-band non-contiguous CA where only the UE at cell edge will see the timing overlap between two CCs is about half symbol. Thus it is reasonable to reduce the existing MRTD requirement from 3 µs to some value that is smaller than CP length (0.58 µs for 120 kHz SCS). It is also questionable why TAE for gNB is worse than eNB.
2) In FR2, it is assumed all CCs in the same band should have the same spatial transmission domain filter. That means only co-located gNB is supported for NR FR2 non-contiguous CA. Under such a case, receiving timing difference between two CCs is due to TAE at gNB side. In LTE (TS36.104), the TAE for intra-band non-contiguous CA is 260 ns, but for NR (TS38.104), the TAE for intra-band non-contiguous CA becomes 3µs. We would like to ask why gNB TAE requirement is more relax than eNB? Since only co-located case is supported for intra-band NR CA, one would expect smaller TAE as compared to intra-band LTE CA where both non-col-located gNB and col-located gNB are allowed. Thus, we propose that TEA for intra-band non-contiguous CA should not exceed 260 ns. 
Thus, it is proposed  
Proposal 1: For intra-band non-contiguous CA in FR2, TAE shall not exceed 260ns.
Proposal 2: MRTD requirement for intra-band non-contiguous CA in FR2 is 260ns.
Furthermore, we propose changing the TAE and MRTD for intra-band non-contiguous CA in FR1 as well. The reasons are as follows: 1) We raise that same question for NR TAE again, why gNB TAE requirement is more relax than eNB in FR1? 2) In LTE, only UE at cell edge suffers large MRTD like 30.26us, but in NR, all the UEs in coverage are subjected to 3us MRTD requirement. Since 3us is larger than CP length for 30 kHz and 60 kHz SCS, reception performance for all the UEs in coverage is expected to degrade. 3) Even for intra-band non-contiguous CA, when SCS for two CCs are the same, UE can implement single FFT for data reception. With 3us MRTD, it kills the option for UE to implement single FFT.
Based on the above discussion, we propose:
Proposal 3: For intra-band non-contiguous CA in FR1, TAE shall not exceed 260ns.
Proposal 4: MRTD requirement for intra-band non-contiguous CA in FR1 is 260ns.
3 Conclusion
This paper proposes the following solutions to address the issue for Rx beam switch in intra-band non-contiguous NR CA:
Proposal 1: For intra-band non-contiguous CA in FR2, TAE shall not exceed 260ns.
Proposal 2: MRTD requirement for intra-band non-contiguous CA in FR2 is 260ns.
Proposal 3: For intra-band non-contiguous CA in FR1, TAE shall not exceed 260ns.
Proposal 4: MRTD requirement for intra-band non-contiguous CA in FR1 is 260ns.
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