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1 Introduction
In RAN#66 meeting the new SI for Study on LTE DL 4 Rx antenna ports [1] was approved with the target as identification of the work scope of potential WI on LTE DL 4RX antenna ports. This contribution provides the corresponding discussion on effect on UE RF side.
2 Discussion
In the context of 4 RX antenna ports, no impact on TX requirement is foreseen at this stage. While in current TS36.101 the requirements in UE RF receiver characteristic assume the receiver is equipped with two RX antenna parts as baseline for UE category ≥ 1. Requirements for 4 ports are FFS. Consequently, the primary impact of 4RX antenna port should be identified for UE receiver requirements. 
For REFSENS, as mentioned in SID, with two more RX antenna ports diversity gain would increase up to 6dB. If the current noise figure (9dB) is maintained, improvement on REFSENS could be expected for 4RX antenna ports case. However, with more RX antenna ports may introduce potential challenge for RF front-end design as the size would be even more constricted compared with normal design. The potential impact on the antenna filter and other components should be taken into account in discussion for REFSENS for 4RX AP. Moreover, as the REFSENS is band specific requirement, we also should decide whether some bands should be highlighted in the potential WI to facilitate the study.
For maximum input power, current requirement is applied for each antenna port. If the same DL BS output power and assumption of MCL are considered, the UE equipped with 4 RX AP operated under single carry case would face the equally total level as the total power verified for intra band contiguous class C CA. In the case of 4RX AP combined with CA, the total maximum input level would further increase. These would imply the tightened dynamic range requirement for 4RX antenna ports, hence further analysis on this requirement is also needed. Additionally, the maximum input level for both 64QAM and 256QAM should be specified for 4RX antenna ports.
The RX selectivity related requirements, which include ACS, blocking, spurious response and IM, measure a receiver’s ability to receive the wanted signal at its assigned channel frequency in the presence of interfering signals in adjacent channels and beyond. Regarding 4RX AP condition, similar selectivity level of 2RX AP is expected to be reused. In that case, if the absolute interference level for 2RX AP in legacy spec is adopted for 4RX antenna port case, at least the wanted signal, which is based on REFSENS, should be reviewed to maintain the equivalent receiver ability to reject different kind of interference signal.
We believe the receiver spurious emission in current spec is still applicable for 4RX AP. And the requirement of receiver image is dedicated for intra-band contiguous CA. If the intra-band contiguous CA combination is considered in the study, receiver image also should be defined for 4RX AP. Otherwise there is no impact on this requirement. 
Regarding the UE category, RAN2 has already specified the maximum number of supported layers in UE category as table below. Hence the requirements specified for 4RX AP should be applicable for category5-15 UEs which declare support 4 layers or more layers. And a new suffix should be introduced for 4RX AP in sub-clause 4.3a of TS36.101 accordingly.  

[36.306]Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 0 (Note 2)
	1000
	1000
	25344
	1

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	Category 14
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	Category 15
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


3 Conclusion

In this contribution general discussions on DL 4RX AP impact on UE RF are provided. It is proposed the thinking could be taken into account for the potential WID scope.
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