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Introduction
The 2UL inter-band CA work progress is slow and in order to finalize it in Rel-12 companies have to make compromises. IMD problems to own receiver and to GNSS are a problem for many CA combinations. This input discusses the WF for IMD to GNSS.
WF on 2UL CA

At the Dresden meeting UE RF ad-hoc a WF could not be agreed on the remaining open problems, R4-145563. 

1. Receiver test and requirements

2. Own receiver MSD

3. GNSS protection

In that input a WF for GNSS protection is suggested. The following six options were discussed in the ad-hoc

	Option 1:  P-MPR for Rel-12

Option 2:  Defer 2UL combinations with GNSS impact to Rel-13

Complete the other 2UL combinations in Rel-12 so that core requirements are in place

Option 3:  Develop a solution possibly including signaling

If new signaling is required to be developed in Rel-13, the combinations with GNSS may not be able to be release independent back to Rel-12

Signaling mechanisms are currently requested to the network, but the network may or may not grant the request.  Thus, GNSS protection is not guaranteed.

Option 4:  Enable the UE to autonomously deactivate the SCC UL in the event of GNSS interference

Option 5:  Define and allow A-MPR

Option 6:  Option 1 for Rel-12 and option 3 for Rel-13

New signaling for Rel-13 may or may not replace P-MPR


Option (1) uses P-MPR which is already used for other power reduction reasons (multiple RAT, SAR) and mixing it further with 2UL/GNSS problems is not acceptable for many companies. 

Option (2), (3) and (6) would delay too many 2UL CA combinations unnecessarily

Option (4) seems to be related to P-MPR and does not give any good control for the 2UL deployment for operators

Proposal 1: Work further on Option 5:  Define and allow A-MPR
Example of 2 UL CA with IMD problems to GNSS

For the 2UL IMD analysis typically the whole bandwidth of the band is considered. However, for 2UL CA the maximum channel BW per operating band is 20 MHz. The actual allocation/usage of the channel BW in the relevant operating bands will differ from operator to operator.
In the table below we give some example IMD calculations for 2UL CA with B3 + B7. For this combination if considering the whole operating band we have IMD4 problems to: GNSS (GPS, Galileo, COMPASS, GLONASS). For 20 MHz channel BW allocations it can be seen that IMD4 will be not always a problem to GNSS. Similar discussion we had for single UL harmonic or IMD problem to the own receiver that depending on the actual channel BW location in the operating band the IMD and/or harmonic problem may be not a problem, see e.g. R4-144972. The UE knows at which part of the band it operates and therefore no A-MPR restriction is needed for allocations where IMD does not cause a problem to GNSS. For allocations where IMD problem exist A-MPR shall be specified.
Proposal 2: Define RAN4 spec that 2UL inter-band CA can be operated without A-MPR if no IMD exist into GNSS band considering actual possible channel BW allocations. For channel BW allocations with IMD problems to GNSS A-MPR shall be specified. 
Test cases in RAN5 for CA cases with IMD problems to GNSS with and without A-MPR shall be specified for that channel BW allocations. 

	Case
	UL range
	IMD4 problem to GNSS

	1
	f1: 1710 to 1785 MHz and f2: 2500 to 2570 MHz
	|2*f1 - 2*f2|: 1430 to 1720 MHz

	2
	f1: 1710 to 1730 MHz and f2: 2500 to 2520 MHz
	|2*f1 - 2*f2|: 1540 to 1620 MHz

	3
	f1: 1740 to 1760 MHz and f2: 2500 to 2520 MHz
	To Galileo and GLONASS

|2*f1 - 2*f2|: 1480 to 1560 MHz

	4
	f1: 1765 to 1785 MHz and f2: 2500 to 2520 MHz
	None

	5
	f1: 1710 to 1730 MHz and f2: 2530 to 2550 MHz
	To GLONASS

|2*f1 - 2*f2|: 1600 to 1680 MHz

	6
	f1: 1710 to 1730 MHz and f2: 2550 to 2570 MHz
	None


	Victim Systems
	Frequency range [MHz]

	COMPASS (Beidou)
	1559
	-
	1591

	Galileo
	1559
	-
	1591

	GLONASS
	1591
	-
	1610

	GPS
	1563
	-
	1587


Summary

In order to close the 2UL inter-band CA work we suggest:
Proposal 1: Work further on Option 5:  Define and allow A-MPR
Proposal 2: Define RAN4 spec that 2UL inter-band CA can be operated without A-MPR if no IMD exist into GNSS band considering actual possible channel BW allocations. For channel BW allocations with IMD problems to GNSS A-MPR shall be specified. 

Test cases in RAN5 for CA cases with IMD problems to GNSS with and without A-MPR shall be specified for that channel BW allocations.
