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1. Introduction
In this document, we discuss how to treat requirements for ENDC Inter-band band combinations that are share common RX path.
2. Discussion
2.1. Background
Certain CA and EN-DC band combinations have overlapping RX frequency ranges as outlined in [1]. These are listed below for convenience:

	Combination
	Type
	Band Y RX, MHz
	Band X RX, MHz

	CA_20-28
	FDD-FDD
	758-803
	791-821

	ENDC_20_n28
	FDD-FDD
	
	

	CA_7-38
	FDD-TDD
	2570-2620
	2620-2690

	ENDC_42_n77
	TDD-TDD
	3300-4200
	3400-3600

	ENDC_42_n78
	TDD-TDD
	3300-3800
	


UE architectures have complicated RF front ends to manage many band combinations for the global market place including supporting DL-MIMO. Certain sacrifices must be made to lower cost and reduce size, but at the same time not to limit the core performance metrics such as power, sensitivity and throughput. One of those sacrifices means combining RF paths to save space and free up available RX ports to accommodate more DLs. 
However, when combining RX paths, UE has limited carrier PSD imbalance (ie. 6dB) operating range for peak SNR and sensitivity performance, when combining ports and sharing RX paths [1]. Another critical parameter is the timing aspect as was addressed in [2]. Overlapping TDD-TDD inter-bands were treated as intra-band, and so the UE was only required to handle requirements within the MRTD < 3usec as specified in [3], which assumed a synchronous network and collocated deployment. The specific content of the RRM specification is reiterated below [3]:
[image: image1.png]7.6.3  Minimum Requirements for intra-band EN-DC

For intra-band EN-DC, only collocated deployment s applied.

‘The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal
from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in
Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that i i capable of
‘asyachronous EN-DC operation [16].

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal
from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in
Table 7.6.3-1. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD and E-UTRA
FDD-NR FDD inra-band EN-DC,

Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
Sub-carrier spacing | DL Sub-carrier Maximum receive iming
of EUTRA cellin | spacing of cell in difference (us)
MCG (kHz) SCG (kHz) Mt
15 15 3
5 30 3
5 60 3
NGTE 1__DL Sub-carfier spacing is min{SCSss, SCSou:




 
Observation 1: For overlapping TDD-TDD Inter-bands treated as intra-band, UE need only meet RF requirements when DL Carrier PSD levels are within 6dB, and the relative timing between DL carriers are within 3usec.
However, to this day, only the TDD-TDD inter-band combinations were treated as inter-band. This principle should be applied to all FDD-FDD and FDD-TDD that have overlapping RX frequency ranges as shown in Table 1, where RX paths and RFIC ports are shared. DL carriers from an asynchronous network that are within the 6dB PSD level criteria still pose a problem due to the shared AGC control. AGC control of 1 carrier at the slot boundary will result in phase transient of the other carrier, resulting in loss of data as shown in Figure 1.
Figure 1: Asynchronous slots with common gain control causing transients and loss of data
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Observation 2: For overlapping inter-bands in asynchronous network, AGC control of 1 carrier at the slot boundary will result in phase transient of the other carrier, resulting in loss of data

Proposal 1: Treat all inter-band CA or ENDC combinations where DL carriers share a common RX path as intra-band.
3. Conclusion

Observation 1: For overlapping TDD-TDD Inter-bands, UE need only meet RF requirements when DL Carrier PSD levels are within 6dB and the relative timing between DL carriers are within 3usec.

Observation 2: For overlapping inter-bands in asynchronous network, AGC control of 1 carrier at the slot boundary will result in phase transient of the other carrier, resulting in loss of data
Proposal 1: Treat all inter-band CA or ENDC combinations where DL carriers share a common RX path as intra-band.
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