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1. Introduction
In last RAN4 #90bis meeting, the MRTD requirement for intra-band NCCA was discussed, but no conclusion was made. In the RAN4 #90bis chairman’s notes, options were captured as,
	· MRTD for intra-band non-contiguous CA
· Option 1: half CP of the larger SCS among the CC-es for FR1 and for FR2 (Intel, DCM, MediaTek, Samsung, Qualcomm)
· Option 2: keep the existing requirements, i.e., 3us (Huawei, ZTE)
· Option 3: 260ns for both FR1 and FR2 (Nokia, Intel, Samsung, Ericsson)



In this contribution, we continue the discussion on MRTD requirement for intra-band NCCA.
2. Discussion
2.1 MRTD for intra-band NCCA in FR2 
In [1], we have already analysed the problem in FR2 if UE change the Rx beam. Since in intra-band NCCA current MRTD (3us) of two serving CCs is larger than the CP length of any SCS in FR2, it will cause interruption during Rx beam switch. And we also argued that Option 2(specify interruption requirement) is not feasible. The reason is that it is impossible for network to know when and how often interruption will happen, 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 infeasible to specify a corresponding scheduling restriction requirement or interruption requirement for 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, as analyzed in the above paragraph, 3us MRTD is larger than the CP length and it will cause interruption when UE is changing the Rx beam. In particular, for 120 kHz SCS, with 3 us received timing difference between two CCs, the timing overlap is almost half symbol. Moreover, this case is quite different from LTE: in LTE the intra-band NCCA can be non-collocated and the main contributor to MRTD is propagation delay difference, that means the largest reception time difference on UE only exist at the edge of Marco cell (UE is close to the RRH but far away from macro). However, in R15 NR, intra-band NCCA is assumed to be collocated only, so this MRTD is purely from TAE and therefore this large reception time difference would apply for all UEs in the coverage of this NR cell. In that sense, it is more desirable to reduce the MRTD/TAE for this case. 

2) Secondly, in [2] for BS RF discussion, some BS vendors have identified that collocated case can help on BS synchronization performance between CCs in intra-band NCCA and it’s feasible to reduce the TAE for BS. On the other hand, LTE intra-band NCCA has non-collocated scenario and NR intra-band NCCA only has collocated scenario, however, in LTE (TS36.104) the TAE for intra-band non-contiguous CA is 260 ns and for NR (TS38.104) the TAE for intra-band non-contiguous CA becomes 3µs. It’s really hard to understand why with the better condition(collocated) the NR TAE requirement is even worse than LTE one.  
2.2 MRTD for intra-band NCCA in FR1 
Besides the FR2 case, we also propose to reduce the MRTD for intra-band non-contiguous CA in FR1. The reasons are as follows: 
1) Same argument as for FR2, it’s not reasonable that with better condition(collocated) gNB TAE requirement is worse than eNB. Based on the discussion in [2], some BS vendors also thought that it doesn’t make sense to keep a large TAE for NR BS in collocated case.  

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, UE may implement single LNA or single FFT for data reception. However, with 3us MRTD, it kills all the possibility for UE to implement single LNA or single FFT.
2.3 Proposal from Intel
Based on the analysis in section 2.1 and 2.2, our main idea is the MRTD for NR intra-band NCCA in FR1 and FR2 shall be specified smaller than half CP to avoid UE performance degradation.
Proposal 1: MRTD for NR intra-band NCCA in FR1 and FR2 shall be specified equal or smaller than half CP to avoid UE performance degradation.
In order to meet the principle in proposal 1, we can accept the following options:
· Option 1: half CP of the larger SCS among the CC-es for FR1 and for FR2 
· Option 3: 260ns for both FR1 and FR2
3. Conclusion
In this contribution, we continue the discussion on MRTD requirement for intra-band NCCA.
Proposal 1: MRTD for NR intra-band NCCA in FR1 and FR2 shall be specified equal or smaller than half CP to avoid UE performance degradation.
In order to meet the principle in proposal 1, we can accept the following options:
· Option 1: half CP of the larger SCS among the CC-es for FR1 and for FR2 
· Option 3: 260ns for both FR1 and FR2
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