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GNSS protection 15 minutes
R4-145129

TP for 36.860:  2UL inter-band CA impact to GNSS
Qualcomm Incorporated
About half of the 2UL inter-band CA combinations currently being defined have possible impact to GNSS

GNSS impact is listed as an open issue in all of the 2UL A1-A5 work item status reports, so should be resolved before completion of the work items

GNSS protection is often required by regulators, so its severity is high
Location information is cruicial in some cases as emergency situations or can potentially cause great problems for the user for example incase of car navigation or just frustration if location information is lost without any visible reason to the user.
On the otherhand the usecase when you have 2 UL interband connection and GNSS reception happening simultaneously might not happen that often. For example if you are using car navigation what is the likely application that requires 2 UL. If you make an emergeny call what is the application you want to use that requires 2 UL?
Following approaches have been proposed to address this issue.

· 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
Discussion:
Vodafone: Multiple ways but most preferable is option 3. Network decision is operator decision and can protect GNSS operation. Other options are not that attractive.

Ericsson: Option 3 is this RAN2 signalig?

Qualcomm: This would be an extention for IDC.

Chair: is Qualcomm for option 1

Qualcomm: We prefer option 6

Ericsson: Not support 1 or 6 because of the P-MPR.

Telecom Italia: Not support 1 or 6 because of the P-MPR 

Qualcomm: Which option TI and Ericsson supports?

Ericsson: Option 2 is good option to coinsider. As it is important to have the feature in REL-12. We need A4 combination with no GNSS problem. In REL-13 we could consult RAN2 from which release the can develop signalling.

TS: Do we still need A-MPR on top of signalling solution.

Quacomm: Not sure if A-MPR is not needed in case of signlaing solution. We need a solution where NW is mandated to give UE possibility to solve the GNSS interference.

TS: Can we extend P-MPR definition with test cases and limits?

Chair: Whici release we would extend the P-MPR?

TS: REL-13

Chair: Ericsson proposes option 2 comments?

CMCC: If band combination has these problem but operator holding do not. Is this tehn for REL-12 or REL-13.

Qualcomm: It propably should be REL-13 because you cannot guarantee that UE stays in that NW. It can roam to other NW. In practice thoug CA configuratins are oprator specific co this might not be a real problem.

KT: Option 2 can be risky because the new signling is REL-13 and cannot be release independent from REL-12. Then operator have different kind of UE’s.

Ericsson: that can be a risk if signling is needed and that is only applicaple for REL-13. RAN2 has been good for back tracking signalling to earlier releases.

MSD 15 minutes
R4-145093
Approval

LTE_CA_2UL
MSD for 2UL inter-band CA with potential IMD problem
MediaTek Inc.

R4-144718
Approval

[LTE_CA_2UL-A4]
MSD for band combinations with IMD2  IMD5 issues
Nokia Corporation

R4-145130
Discussion
Inter-band 2UL class A4 self interference
Qualcomm Incorporated
Table 1 Results
	
	
	MTK
	Nokia
	QCOM
	LG
	Comments

	CA
	Victim Band
	MSD 
(dB)
	MSD 
(dB)
	MSD (dB)
	MSD (dB)
	

	2_4-IM3
	B2
	5.7
	1
	15.4
	
	Not sure

	2_4-IM5
	B4
	12.4
	4
	4.8
	
	Quad IP5

	3_5-IM4
	B3
	2.9
	5
	0
	
	

	3_5-IM2
	B5
	31.0
	29
	24.6
	
	PA forward

	3_7-IM4
	B7
	18.1
	12
	
	
	PA forward

	3_8-IM4
	B8
	16.9
	3
	8.6
	
	PA forward

	3_19-IM4
	B3
	4.4
	4
	
	
	

	3_19-IM2
	B19
	35.0
	29
	
	
	PA forward

	3_20-IM4
	B3
	4.4
	4
	
	
	

	3_20-IM4
	B20
	18.8
	4
	
	
	PA forward

	3_26-IM4
	B3
	4.4
	4
	
	
	

	3-26_IM2
	B26
	32.5
	28.5
	
	
	PA forward

	4_7_IM4
	B7
	20.9
	13
	
	
	PA forward

	5_7_IM3
	B5
	19.6
	15
	9.2
	12.5
	PA forward

	7_20-IM3
	B20
	18.4
	14
	
	
	PA forward


Results are quite different due to different component performance assumptions. Do companies think that we could agree component values as simulations assumption? Below are component values taken from Nokia and Mediatek contributions. Left side number = Nokia, Right side number = Mediatek.
Table 2 Front-end component linearity parameters for MSD calculation

	Component
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112/110
	72/65
	54/55
	55/53

	Diplexer
	121/112
	91/83
	55/55
	55/53

	Duplexer
	102/94
	77/71
	55/55
	53/53

	Quadplexer
	118/110
	74/71
	55/55
	52/48

	PA Forward
	/26
	/30
	/28
	/27

	PA Reversed
	/37
	/28
	/33
	/32

	LNA
	10/5
	0/-6
	0/-6
	-10/-10


Table 3 Front-end component isolation parameters for MSD calculation

	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10/10
	Main antenna to diversity antenna

	PA (out) to PA (in)
	60/60
	PCB isolation (PA forward mixing)

	Diplexer
	15/15
	High/low band isolation

	PA (out) to PA (out)
	60/45
	L-H/H-L cross-band (diplexer + duplexer)

	PA (out) to PA (out)
	45/45
	H-H cross-band (quadplexer)

	LNA (in) to PA (out)
	60/50
	L-H/H-L cross-band (diplexer + duplexer)

	LNA (in) to PA (out)
	45/45
	H-H cross-band (quadplexer)

	Duplexer
	45/45
	Tx band rejection at Rx band


Discussion:

TS: Same components would give same results. We could take also average of the results. IT could take long time to agree the numbers.

Qualcomm: we could provide numbers but out analysis include other factors than shown here. 

TS: We should not accept outliners.

Qualcomm: For MSD only thing we can do is to take the max.

LGE: Simulation assumption based on measurement data is good. We should define which dominant factor to MSD is. Such as isolation etc.

Vodafone: We should adopt similar assumption to those factors that are dominant. We cannot agree to take max of MSD we should take average.

TS: Max does not make sense. We make MSD test to guarantee some performance. Why we test if all is passing.

Mediatek: If we look comparison table for MSD. Our and Nokia results are relative close. We should remeasure PA forward mixing.
Intel: If we look what we are doing here. These kind of simulations are very sensitive to component assumptions.

TS: We should agree average in this meeting.

Chair: If we do not agree feature CR in this meeting we do not need to agree MSD value in this meeting.

Docomo: what kind of duplexer assumption you assumed?

Mediatek: We assume 45 dB for Tx/Rx and Rx/Tx isolation.

Chair: For the next meeting companies are encouraged to take further look of their simulators and compoenent models and if the think that for some cases the data is not “good enough” not provide that to RAN4. In next meeting hopefully we will have more results with greater confidence about the accuracy. Then we can discuss if we take MIN/MAX/AVG of the results to derive the requirements.
***************************************************************************************Below MSD values are averages from Mediatek, Qualcomm and Nokia contributions. Only trend is that IM2 MSD is very high. Is there point in defining 2UL imterband CA for band combinations with IM2 problem?

Table 4 Average MSD from above contributions
	IM2
	IM3
	IM4
	IM5

	28
	7
	3
	7

	32
	15
	15
	 

	31
	16
	10
	 

	 
	 
	4
	 

	 
	 
	4
	 

	 
	 
	12
	 

	 
	 
	4
	 

	 
	 
	17
	 


Discussion:

Chair: Are CA configuration with IM2 problem feasible to specify

No comments.

UE to UE co-ex and SE Note 15 minutes
R4-144547
Introduction of dual uplink inter-band CA in TS 36.101 Rel-12
LG Electronics, Nokia Corporation, Intel and Qualcomm
Notes below in 2UL interband CA feature CR raised discussion on main meeting. As a background we have UE2UE Co-ex note in TR and sent LS to RAN5. It was left open wheter the note will be in TS.

No discussion so far for SE note. 
Shall we treat SE note similarly as Ue2Ue Co-ex note?
1) Put both to TS

2) Put neither to TS and send LS to RAN5 on SE

3) No note to SE
NOTE:
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirements in Table 6.6.3.1-2 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.1-2 would be considered to be verified by the measurements verifying the one uplink inter-band CA spurious emission requirement.
NOTE:
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirements in Table 6.6.3.2A-0 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
Discussion:

Chair: Who is against putting these notes to TS?

Ericsson: Strong view on Rx requirements but might be able aceept these notes.

Docomo: agree with Ericsson view. If we add these notes then some modification is needed

Vodafone: we would need to take a look the notes if we agree these
Ericsson: these are informative notes

Receiver requirements 15 minutes
R4-144974
TP for 36.860: RF RX requirements for selectivity and blocking for UL inter-band CA
Ericsson
R4-145094
Assessment on Rx requirements for 2UL inter-band CA
MediaTek Inc.
R4-144385
How to handle Rx requirements for 2UL inter-band CA
NTT DOCOMO, INC.
R4-144195
Text Proposal for TR36.833-4: the remaining RX requirement for dual uplink intra-band non-contiguous CA
ZTE
Situation in Mexico RAN4#70bis …
a. Ericsson: all Rx requirements, but not to test all requirements

i. NTT Docomo, TS, TI, Orange
b. Nokia : REFSENS and OOB-blocking ( OBB-blocking is not tested with 1 UL /2DL case then)
i. Intel, Broadcomm; LGE
c.  ZTE : REFSENS requirement only
i. Mediatek, Qualcomm, Huawei, Broadcomm
d. NTT Docomo: Class A4 all Rx requirements, all classes REFSENS and OOB-Blocking
i. TI
No progress in Soeul RAN4#71…
How to move forward in RAN4#72?
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Could a compromise be that for 2 UL interband CA RAN4 defines REFSENS and OOB blocking requirements?
1) 1 UL OOB tests can be then skipped and OOB is tested with 2 UL, LS is sent to RAN5

2) Current blocker levels are maintained

3) With this requirement we can define the UE Tx levels for which the receiver is expected to work 
Discussion:

Chair: Is this ok

Ericsson: We have also consider this as OOB with 2 UL is not that obvious. But we still think that core spec should complete but we can accept the note before discussed to reduce test burden. We can also consider the test burden by informing RAN5 as Doc0omo proposed.

Sony: We support Ericsson we should have all requirements.

Intel: We think that REFSENS is only requirement we should define. What is the purpose of have a requirement but not to test it.

Sony: As a vendor it is very valuable to know the design target.

Qualcomm: agrees with Intel and do not agree with Sony. 3GPP is not internded to define deging goals.

LGE: We support chair proposal to solve the issue.

Ericsson: Many compppanies use 3GPP specificaitons as guidelines.

Qualcomm: We have a different opinion that Ericsson. Designers do not use 3GPP as guidelines. And there is no point of having requirement but not test it.

Ericsson: If we are not using 3GPP as a guideline why we are here?

Mediatek: WE use 3GPP spec and translate it to desing specification but we can do the desing with 1 UL specification. As we have shown 1 UL requirement is enough as it drives the performance.
Docomo: It is beneficial from operator’s point of view. If there is no specification we do not know the performance.

Qualcomm: IF you specify a requirement that is not tested how does that help operator?

Verizon: 2 UL requirement should be part of the specification. RAN5 propably should not test all performance requirements.

Docomo: We think that we need this information to be a guideline

Qualcomm: Guideline can be but to TR

Mediatek: The companies that want to have these requirement can they provide a paper that there is an issue? 

Ericsson: We have already provided this kind of justification papers. For example it is vital to know the UL powers.
Qualcomm: I guestion the requirement that is not tested? 

Vodafone: Why not test 2 UL requirements. We need to know if UE’s work.
Huawei: Specification is a guideline to engineers for example MOP and REFSENS etc… In our opinion 1 UL requirements are enough to guarantee performance.

Ericsson: To Qualcomm there are many requirements already now in the spec that are not tested should we remove those? To Vodafone testing is expensive.

