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1. Introduction

Reference sensitivity for DC_(n)71dB, along with its associated uplink configuration, has already been defined in TS 38.101-3.  However, the existing definition of reference sensitivity is somewhat restrictive in the sense that the uplink configuration is limited to a contiguous allocation across the LTE and NR carriers.  While this definition simplifies the reference sensitivity degradation and leads to small MSD, it is not indicative of an actual allocation in a network with multiple users where the allocation will not be contiguous across the two carriers.  
2. Discussion

The reference sensitivity specification for DC_(n)71B captured in TS 38.101-3 is reproduced below
Table 7.3B.2.1-1: Reference sensitivity (MSD) for intra-band DC bandwidth class 

	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation [LCRB]
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71B
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	1.8
	

	DC_(n)71B
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	1.6
	

	DC_(n)71B
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	1.7
	


It is noted that reference sensitivity is only specified for three sets of carrier placement and bandwidth combinations; namely, 5 MHz + 15 MHz, 15 MHz + 5 MHz, and 10 MHz + 10 MHz where the carriers are located in the range 663 – 683 MHz uplink and 617 – 637 MHz downlink.  The LTE carrier is always located below the NR carrier in frequency.  There is no mention in the specifications that DC_(n)71B deployment is limited to these three arrangements, but reference sensitivity is not defined for any other arrangement besides these.
It was agreed that reference sensitivity should be defined with a contiguous allocation in the uplink.  The allocation is not only contiguous within each of the carriers, but is also contiguous across the two carriers.  The motivation for such an allocation was to simplify the specification to be able to complete it in an expedient manner.  Additionally, the MSD resulting from a contiguous uplink allocation is defined in the specification to account for artifacts such as counter-IM and other baseband spurious products reaching from the Tx band into the Rx band.  However, one aspect that is missing from the reference sensitivity definition is the impact of non-contiguous uplink allocations affecting the downlink.  This affect was previously investigated in [1] where it was shown that the intermodulation products resulting from non-contiguous allocations fall into the Rx band causing desense.  The level of desense can be significant, certainly larger than the MSD values currently defined in the specification for contiguous allocations.  Moreover, non-contiguous allocations are inherent in intra-band DC since even if the allocation within a single CC is contiguous, the overall allocation across two CC’s is non-contiguous due to any gap from the end of the allocation in one CC to the start of the allocation in the other CC.  A contiguous allocation across the two CC’s as is currently defined is only possible to be assigned to one UE in the cell.  Since allocations, especially for dual connectivity where there less coordination in scheduling between the two CC’s, are almost surely to be non-contiguous across the two CC’s, it is important to understand the performance of the UE in this case.
There are several options to address this issue

1. Do not specify requirements for non-contiguous allocations, but rely on the existing requirements for contiguous allocations to validate the performance,
2. Specify an MSD for non-contiguous allocations across the two CC’s.  The non-contiguous allocations can be worst case or a compromise as proposed in [1].  However, the compromise proposal was originally thought to be the only refsens requirement.  Since the MSD requirement here would be in addition to the contiguous allocation, then a worst case configuration is more appropriate.

3. Specify an A-MPR for non-contiguous allocations across the two CC’s to maintain [0 or small value] dB MSD.  The non-contiguous allocations can be worst case or a compromise as proposed in [1].  However, the compromise proposal was originally thought to be the only refsens requirement.  Since the MSD requirement here would be in addition to the contiguous allocation, then a worst case configuration is more appropriate.

4. Specify a reference sensitivity relaxation and uplink restriction similar to DRIBNC and UL allocation is specified for non-contiguous intra-band carrier aggregation for LTE.  

Option 1 appears deficient since the impact of intermodulation interference is not well characterized by the existing allocations.  Either option 2 or option 3 are feasible; however, since it is likely that A-MPR will be needed to meet other emissions requirements; i.e., NS_35 SEM, UE-UE coexistence, then applying A-MPR could be a simpler solution than MSD.  The A-MPR and reference sensitivity requirement with non-contiguous uplink could be associated with NS_35 so that the power backoff for reference sensitivity is only applied when power backoff is anyways needed to meet emission requirements as well.  Of course, the power backoff required for reference sensitivity is expected to be larger than the backoff needed for emissions.  If the NS_35 is not signaled, then additional backoff is not allowed and reference sensitivity for non-contiguous allocations is unspecified, as it is today with existing specifications.  The last option may offer greater flexibility in partitioning the relaxation between uplink and downlink, but may require more extensive study.
3. Conclusion

This contribution describes the existing reference sensitivity requirement for intraband EN-DC operation in Band 71/n71.  The existing requirement is defined only for contiguous uplink allocations; however, in actual dual connectivity operation, non-contiguous allocations are the norm since there will almost always be a gap between the ending edge of one allocation and starting edge of the other allocation.  Therefore, it is proposed that a non-contiguous allocation also be defined against a worst case uplink allocation, with an A-MPR provided to mitigate the resultant intermodulation interference. 
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