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1 Introduction
In previous RAN4 meeting, different scenarios with relation to PIM issues have been discussed in [1] [2]. In this contribution, further discussion on MB-MSR scenarios has been provided.
2 Discussion
MB MSR WI is using band20+band8 as an initial scenario for discussion. Besides bands combination of band20+band8, also band 3+band1 is possible bands combination based on current RF technology maturity. So we take consideration of these two bands combinations as typical scenarios for PIM discussion.
Band3+band1 combination
Considering the maturity of RF technology, band3+band1 combination of is another option for MB-MSR scenario. Table 3 list the frequency range of band3 and band1, and table 4 shows frequency range of 2nd and 3rd order inter modulation products of band3+band1.
Table 1. Frequency range of band3 and band 1
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	1
	1920MHz  -  1980MHz
	2110MHz   -   2170MHz

	3
	1710MHz  -  1785MHz
	1805MHz   -   1880MHz


Table 2: harmonic and intermodulation products caused by band 3+1 sharing one antenna
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	　

	2nd harmonics frequency limits (MHz)
	4220
	4340
	3610
	3760

	3rd harmonics frequency limits (MHz)
	6330
	6510
	5415
	5640

	　

	2nd order IMD products 
	(f1-low – f2-high)
	(f1-high – f2-low)
	(f1-low + f2-low)
	(f1-high + f2-high)

	IMD frequency limits (MHz)
	230
	365
	3915
	4050

	　

	3rd order IMD products 
	(2*f2-low – f1-high)
	(2*f2-high – f1-low)
	(2*f1-low – f2-high)
	(2* f1-high – f2-low)

	IMD frequency limits (MHz)
	1440
	1650
	2340
	2535

	　

	3rd order IMD products 
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	2035
	2245
	1745
	1940


Table 3 shows that the band3+band1 combination of MB-MSR will cause the 2nd and 3rd intermodulation product falling into BS receiver band of 1,3,4,7,11 and 21 which may cause receiver sensitivity deterioration. The deterioration degree between signal type and intermodulation product will be discussed in other contribution.

Band20+band8 combination
The PIM issues of MB-MSR with band20+band8 combination has already been discussed in [3]. Based on the analysis, it is found that the band20+band8 combination of MB-MSR will cause the 2nd and 3rd intermodulation product falling into BS receiver band of 3,4,8,9,10,12,17,18,19 and 20 which may cause receiver sensitivity deterioration. 
It is found that similar with dual band HSDPA and LTE inter-band CA, MB-MSR are also relevant scenarios for PIM. As long as BS transmits through one common antenna connector for multiband scenarios, the PIM interference may cause receiver sensitivity degradation of another co-located BS or own BS. It is proposed to study dual band HSDPA, LTE inter-band CA and MB-MSR as a general category, which can be named multiband scenarios. For the case interference to another co-located BS, the existing emission requirements for co-location with other base stations, i.e. -96 dBm/100KHz still works well, which would benefit from 30dB coupling loss. For the case interference to the receiver of own BS, the requirement and test require further investigation.

3 Conclusion
MB-MSR scenarios are discussed in the contribution. 
Text proposals for [4] are attached for approval.
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5.3
Multiband scenarios
5.3.1
Dual band HSDPA, LTE inter-band CA and MB-MSR
There are currently a large number of band combinations supporting dual band HSDPA and/or LTE CA which are either already defined or under standardization in 3GPP.

In previous RAN4 work, the potential for harmonics and intermodulation generation of a number of inter-band CA combinations were discussed. Thus dual band HSDPA and LTE inter-band CA are also relevant scenarios for PIM. The exact combinations to handle will require further investigation.
Similar with dual band HSDPA and LTE inter-band CA, MB-MSR are also relevant scenarios for PIM. As long as BS transmits through one common antenna connector for multiband scenarios, the PIM interference may cause receiver sensitivity degradation of another co-located BS or own BS. 
For the case interference to another co-located BS, the existing emission requirements for co-location with other base stations, i.e. -96 dBm/100KHz still works well, but is not included in present study item. For the case interference to the receiver of own BS, the requirement and test require further investigation.
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