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1 Introduction
LTE specification TS 36.101 specify Rx image requirement for LTE intra-band contiguous CA. On the other hand, TS 38.101-1 and TS 38.101-3 does not specify Rx image requirements. In RAN4#92bis, there was a discussion in UE demodulation session about power imbalance where Rx image rejection requirement are needed to move the discussion, and it was agreed that the power imbalance discussion is waiting for Rx image requirement discussion in UR RF session. This paper revisits the LTE requirements and how to handle this issue. 
2 Discussion
2.1 LTE specification
TS 36.101 specifies Rx image for only intra-band contiguous CA case as shown below. The value of Rx image requirement was used as parameters to derive power imbalance requirement in UE demodulation requirement. From TS 36.521, we can also see that Rx image requirement has been not tested in RAN5.
Observation 1: Rx image requirements for intra-band contiguous LTE CA is specified in TS 36.101 and not tested as specified in TS 36.521.
=====================TS 36.101============================================================
7.10
Receiver image

7.10.1
Void

7.10.1A
Minimum requirements for CA

Receiver image rejection is a measure of a receiver's ability to receive the E-UTRA signal on one component carrier while it is also configured to receive an adjacent aggregated carrier. Receiver image rejection ratio is the ratio of the wanted received power on a sub-carrier being measured to the unwanted image power received on the same sub-carrier when both sub-carriers are received with equal power at the UE antenna connector.

For intra-band contiguous carrier aggregation the UE shall fulfil the minimum requirement specified in Table 7.10.1A-1 for all values of aggregated input signal up to –22 dBm.
Table 7.10.1A-1: Receiver image rejection

	
	CA bandwidth class

	Rx parameter
	Units
	A
	B
	C
	D
	E
	F

	Receiver image rejection
	dB
	
	25
	25
	25
	25
	25


========================================================================================
=====================TS 36.521============================================================
7.10
Void

7.10A
Receiver image for CA

TS 36.101 [2] clause 7.10.1A specifies minimum requirements for receiver image for CA but recommends that these requirements do not need to be tested.

========================================================================================
2.2 NR specification
TS 38.101-1 and TS 38.101-3 does not have section for Rx image currently. As far as we investigated, only agreement related to Rx image requirements is capture in [1]. It was agreed that no need to Rx image for single carrier, but FFS for intra-band CA case.
Agreement in [1]
· Issue 7: Receiver image (in-channel)
· No need to specify this at least for NR single-carrier. FFS CA cases.
Observation 2: It was agreed that no need to Rx image for NR single carrier, but FFS for intra-band CA case.
2.3 UE demodulation discussion in RAN4#92bis

In [2], demodulation performance requirement for power imbalance is mentioned as a scope of Rel-16 NR performance requirement enhancement. In RAN4#92bis, there was a discussion in UE demodulation session about power imbalance where Rx image rejection requirement are needed to move the discussion, and it was agreed that the power imbalance discussion is waiting for Rx image requirement discussion in UR RF session.  

Agreement in Chairman note in RAN4#92bis
Power imbalance requirement for NR FR1 intra-band contiguous CA

· Postpone discussion on the UE demodulation requirements unless UE RF RX image rejection requirements for target scenario are introduced

· If  UE RF RX image rejection Core requirements are not defined in R16, no UE demodulation requirement will be defined in R16 

Observation 3: Power imbalance related discussion, which is the scope of Rel-16 NR demodulation performance enhancement WI,  is pending until UE RF Rx image rejection requirements.
2.4 Solution

Here we provide two solution:
· Option 1: Specify 25dB Rx image rejection requirement for FR1 intra-band contiguous NR CA and FR1 intra-band contiguous EN-DC in TS 38.101-1 and TS 38.101-3 in Rel-16, respectively.

· Not need to test as same with LTE CA.

· Option 2: Agree assumption of 25dB Rx image rejection capability for NR UE for FR1 intra-band contiguous NR CA and FR1 intra-band contiguous EN-DC. 
Our preference is to take option 1 as same with LTE CA case. Both options have no impact on UE implementation and UE testing, and option 2 seems to be unclear, and option 1 makes more clear specification. About release, we also would like to specify from Rel-15.
Proposal 1: Take Option1: Specify 25dB Rx image rejection requirement for FR1 intra-band contiguous NR CA and FR1 intra-band contiguous EN-DC in TS 38.101-1 and TS 38.101-3 in Rel-16, respectively. Not need to test as same with LTE CA.

Proposal 2: If RAN4 take option 1, Rx image requirements should be specified also in Rel-15 specification.
3 Conclusion

 Here we summarize our contribution:
Observation 1: Rx image requirements for intra-band contiguous LTE CA is specified in TS 36.101 and not tested as specified in TS 36.521.
Observation 2: It was agreed that no need to Rx image for NR single carrier, but FFS for intra-band CA case.

Observation 3: Power imbalance related discussion, which is the scope of Rel-16 NR demodulation performance enhancement WI, is pending until UE RF Rx image rejection requirements.
Proposal 1: Take Option1: Specify 25dB Rx image rejection requirement for FR1 intra-band contiguous NR CA and FR1 intra-band contiguous EN-DC in TS 38.101-1 and TS 38.101-3 in Rel-16, respectively. Not need to test as same with LTE CA.
Proposal 2: If RAN4 take option 1, Rx image requirements should be specified also in Rel-15 specification.
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