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Introduction

Inter-band CA is one of the prominent features for FR2 enhancement in Rel-16 [1]. In last RAN4 meeting, some aspects related to FR2 inter-band CA UE RF requirements were lightly discussed and summarized in the approved WF [2], including the concern of 8s maximum receive timing difference (MRTD) requirement which was already defined in Rel-15 TS 38.133 [3] even before the feature was introduced [4]. In this contribution, we share our view on how the 8s MRTD was defined and demonstrate that the 8s MRTD would not cause Tx and Rx symbol overlap between the two carriers on the UE side which is crucial for avoiding the potential cross-band interference.                                       
                
Discussion

Maximum receive timing difference (MRTD) requirements for NR CA had been defined in TS 38.133 since Rel-15 [3], which include the requirements for both intra-band non-contiguous and inter-band CA for both FR1 and FR2, as recaptured below.

	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	3

	FR2
	0.26



Table 2-1 MRTD requirement for NR intra-band NCCA recaptured from TS 38.133 Table 7.6.4-1

	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8

	Between FR1 and FR2
	25 


   
Table 2-2 MRTD requirement for NR inter-band CA recaptured from TS 38.133 Table 7.6.4-2

For FR1, the requirements were basically inherited from LTE [5], where the 3s requirement for intra-band non-contiguous CA is to account for the network synchronization error. For FR2 intra-band non-contiguous CA, the original MRTD requirement was also defined as 3 s, which was later tightened to 0.26 s to ensure the network synchronization error would not exceed half of the CP length for NR symbols with sub-carrier spacing at 120 kHz. This tightening however was not applied to FR2 inter-band CA as the feature had not yet been introduced. Therefore, the 8s MRTD requirement for FR2 inter-band CA is known been defined to include the 3s network synchronization error and 5s propagation delay for non-collocated cells with cell radius around 1.5 km.     

Based on this assumed MRTD allocation, we’ve analysed the worst-case symbol timing alignment scenario on UE side where the UE is in close proximity to one cell and is nearly 1.5km away from the other cell. The symbol timing alignment diagram between the two carriers is shown in Figure 2-1.



[bookmark: _GoBack]Notice that to account for the 5s propagation delay, the network needs to schedule at least 3 guard symbols between the DL and UL symbol in order to accommodate the minimum DL to UL transition time at 7 s and 10s UL timing advance as well as 7s TA offset. The same guard symbol scheduling should apply to both cells in order to maintain synchronization between the cells which is required for CA operation.

Based on the worst-case timing alignment scenario on UE side as shown above, it can be seen that even with 8s MRTD, it would not cause Tx and Rx symbol overlap between the two carriers on the UE side which is crucial for avoiding the potential cross-band interference.

Observation 1: 8s MRTD would not cause Tx and Rx symbol overlap between the two carriers on UE side which is crucial for avoiding the potential cross-band isolation.               

This observation also implies that non-collocation may be applicable for FR2 inter-band CA operation. However, AGC timing issue due to 8s MRTD and the impact of power difference between two DL carriers to UE receiver performance need further studies before non-collocated operation can be concluded.
      
Conclusion

In this contribution, we share our view on how the 8s MRTD was defined and demonstrate that the 8s MRTD would not cause Tx and Rx symbol overlap between the two carriers on the UE side which is crucial for avoiding the potential cross-band interference.
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