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1. Agenda

· Oulu highlights (5 minutes)

· PCell way forward  (30 minutes)
· 2UL inter-band CA out-of-band blocking (5 minutes)
· 2UL B1+B3 and B1+B8 MSD (10 minutes)
· Generalizing the MSD calculation (5 minutes)
· Way forward for inter-band CA with Band 41 (5 minutes)

2. Oulu highlights

Oulu around town:  https://www.flickr.com/gp/36656640@N07/5n1X7z/
RAN4 social event:  https://www.flickr.com/gp/36656640@N07/00368z/
Others upon request
3. PCell way forward
"All or nothing" vs. "A la carte"

3.1. Summary of previous discussion

· Specification

· 
It was agreeable that the specifications must be defined in a way to enable the UE to support any PCell configuration, unless explicit exception is defined in the WID (i.e., B1+B41, B25+B41)

· What is more controversial is whether the specifications should mandate that an implementation of a CA configuration support all defined PCell configurations, or leave that as optional.

· Some ambiguity in interpretation of PCell "support" may exist and should be corrected.

· "All or nothing"

· Operators need to understand ahead of time whether a particular PCell (uplink) configuration will be available on devices.  

· Having only some devices supporting a given PCell configuration, while other devices do not, presents a challenge for network planning and operation.

· There is no technical justification why UE would not support all possible PCell configurations

· "A la carte"

· 
For some band combinations, it is technically challenging to support a particular PCell configuration, for example, A2 combinations with harmonic interference

· Time constraints:  If a device is targeted to a particular launch date (i.e., Christmas launch), some features must be prioritized.  Without the flexibility of a la carte, the device may have to drop the CA combination altogether.

· Low tier devices:  Supporting all possible PCell configurations introduces additional cost (doubling test time, increased development time, high performance component cost).  For devices targeting a particular price point (i.e., below $50), it may not be possible to support all PCell configurations.
3.2. 
Way forward proposal

R4-151157
Pcell WF





Source: TeliaSonera AB

Abstract: 

Discussion: 

Sprint: burden is on existing CAs. We assume Pcell is mandatory on all bands, except few exceptions.
Dish: Before all the mandatory was for 2DL only, moving forward, with xDL, it is more difficult.

TeliaSonera: Some operators may not like this flexibility. It is surprise to see.

Dish: back then of Rel-10, we only looked at 2DL.

Vodafone: if operators don’t like the flexibility. It is ok. We prefer not to follow everything by default.

Sprint: it is not clear about xDL, e.g. 3DL out of 4DL CAs.

MediaTek: There are two aspects, one is specs, and one is UE implementation requirements. UE should have the flexibility to choose what to implement. Specs could be defined.

Qualcomm: agree with MediaTek. Now focusing on implementation.

TeliaSonera: who are the operators what flexibility?

Qualcomm: This WF is not addressing some challenges for UE implementation, as mentioned above in summary. There are many other challenges. 

Vodafone: we don’t see any tier devices as of today.

QC: Speaking for operators, we believe there would be low tier devices.

Sprint: How do we get that flexibility? There are two approaches now. We perfer to flexibility.
Vodafone: I don’t see the addressed issues above.

Chair: If any operator can make a comment that they don’t want low tier devices that support CAs in next two years?

Vodafone. Yes
Sprint: we don’t want to discuss price and other related stuff  here.

TeliaSonera: In the long run, there may be some possibility. 

Qualcomm: we believe not all the specs need to be mandated.

Verizon: we don’t want LAA in the Pcell.

Decision: 

The document was Noted.
4. 2UL out-of-band blocking

4.1. Number of exceptions

Agreed in R4-150805
4.2. Test configuration and LS to RAN5

4.2.1. Summary of previous discussion

· Proposed in R4-150973 that 2UL is the more challenging test configuration, except for those band combinations with MSD where 1UL is the more challenging test configuration.

· Proposed in R4-150958,  for CA combinations as listed in TS36.101 Table 7.3.1A-0f, only 1UL configuration is tested. For other 2UL CA combinations, only 2UL configuration is tested.
· In R4-150407, test coverage by single carrier CC A, single carrier CC B, UL/DL = A/A+B, UL/DL = B/A+B, UL/DL = A+B/A+B is evaluated.  Also proposes an alternative where the power level of transmission is adjusted for band combinations with MSD.
4.2.2. Discussion of way forward for test configuration
Offline discussion has been ongoing.
Discussion:

NTT DCM: our understanding is that existing requirement of out-of-band Blocking is missing. Next step, we like to see the impact. Based on that outcome, we can decide if we need additional tests.
MediaTek: According to our proposal, we are ok to test all with 1UL.With NTT DCM’s concern that 1UL test is not covering certain inter-band modulation, we can provide some tech analysis to show if there os some impact.

NTT DCM: we could make a WF to provide some guideline.

5. 2UL MSD for B1+B3 and B1+B8

5.1. Summary of previous discussion
Simulation results presented by multiple companies.  Concerns were raised by some companies that insufficient details of the assumptions and analysis was provided, and that there is a large disparity in results for some band combinations.

	Inter-band CA Configuration
	Company
	MSD by IMD3
	MSD by 
IMD4

	CA_1A-3A
	LGE
	18.0 -->21.8
	

	
	Media Tek
	20.0-->23.0
	

	
	Nokia
	20.9-->22.6
	

	
	QC
	30
	

	AVG
	
	22.0 --> 24.0
	

	CA_1A-8A
	LGE
	
	4.3

	
	Media Tek
	
	5.9

	
	Nokia
	
	9.7 -->7.2

	
	QC
	
	5.4

	AVG
	
	
	  6.0



Therefore the MSD level is provided with 24dB for B1+B3 and 6.0dB for B1+B8.

5.2. Discussion of simulation results

R4-151161
Simulation results for 2UL CA_B1_B3 and CA_B1_B8





Source: LG Electronics

Abstract: 

Discussion: 

Nokia: It is good proposal. We hope we can agree and move forward.

NTTDCM: Those values are from average. There are 6dB difference. This is for low band, PCB isolation could be better than current assumption?

KT: We agree with NTTDCM’s approach. 

Nokia: Question for MTTDCM. Do you want to provide MSD.
NTTDCM: if we can assume better PCB isolation, we can provide MSD.

Qualcomm: do you think PCB  is the dominating factor? 

MediaTek: Yes, it is a key factor. It’s from PA leakage.
NTTDCM: we are interested at B1+B8. We can reconsider B1+B3 for better PCB ISO. 

YeliaSonera: 1+3 needs evaluation. I don’t like 24dB in [].

Nokia: 24dB is in [], meaning it’s under discussion.

Huawei: We don’t believe PCB ISO is the only key factor. Vendors provide analysis based their own capabilities. It could vary one after another one. Those numbers are reasonable.

Nokia: which number do you want to use?

TeliaSonera: 75dB is the minimal for performance.

NTTDCM: we believe70dB is feasible.

LGE: PCB ISO varies from company to company, it is quite difficult to implement to achieve either 75 or 70dB.

Qualcomm: How operators think certain numbers are achievable? Operators are not the experts in this field. On PCB, everything is very tiny, how could we get 75dB.

TeliaSonera: some could do it before.

Nokia: Yes, but they may be different designs.

Intel: we share the same view with other vendors.

Huawei: Our engineers have all the difficulty. It is not easy.

TeliaSonera: we need a number. How/who to decide?

Qualcomm: it should be decided by who can provide reliable information, who can make them.

Sony: it is freq. deped. 

Nokia: there are other factors. PA linearity as an example.

KT: 1+3 we can discuss further. For 1+8, we need some value there.

Chair: 1+8 could be approved. B1+B3 with [24]dB, is accepted. The group agreed that [24]dB could be revisited and adjusted.
NTTDCM: could you capture if [24]dB could be revisited and adjusted?

Chair: yes.

NTTDCM: if KT is ok with TBD for 1+3?
Chair: then we put TBD for B1+B3.  For B1+B8, we agree to 6 dB.
Decision: 

The document was Noted.
6. Generalizing the MSD calculation

Topic not treated in the ad-hoc due to lack of time.

6.1. Previous discussion

R4-150605
Parameters for MSD calculation





Source: TeliaSonera AB

Abstract: 

Proposal 1: The general assumption is that REFSENS will be specified for all CA combos. Basic scheduling shall be assumed without knowledge on possible individual BW/RB allocations where IMD or harmonics could be avoided. 

Proposal 2: Interference and MSD calculation shall be tabularized for all interference sources considered. The granularity of the calculation for the harmonic/IMD shall be 0.1 dB and the final MSD shall have a 1 dB granularity.

Proposal 3: The distortions are summed at the antenna reference point in Watt.

Proposal 4: Max, or max and equal, Tx power for 1UL and 2UL, respectively, are assumed for MSD calculation. The gain/loss/linearity of the components causing interference will be specified on case-by-case.
Proposal 5: Use the following isolation parameters for MSD calculation

Proposal 6: MSD calculation from interference at antennas reference point considering MRC 

Discussion: 

Intel: We are confused with this MSD calculation as framework. For our document you requested case by case approach. 

Nokia Corp: Proposal 5 is not OK. In general we are not sure if the calculation the only method. There are also simulators.

Huawei: There are many parameters impacting MSD. 

Decision: 

The document was Noted

6.2. Discussion on possible agreement points

Proposals from R4-150605 and commentary from TeliaSonera

Proposal 1: The general assumption is that REFSENS will be specified for all CA combos. Basic scheduling shall be assumed without knowledge on possible individual BW/RB allocations where IMD or harmonics could be avoided. 

· Like Ericsson commented N/A is not very helpful in the specification. If the MSD is too high it may be more applicable to have the Pcell only in one/some of the bands supported

· Case-by-case calculation I would still expect at least at the beginning but later some combos may be  referred to existing calculations to save time. 

Clearly if we have some common equation or values that will be easier

· I could add to the proposal above that exception can be if the MSD is too high that Pcell is only supported in some of the bands
· Can we agree on one of the points above with adding the exception?

Discussion:

Proposal 2: Interference and MSD calculation shall be tabularized for all interference sources considered. The granularity of the calculation for the harmonic/IMD shall be 0.1 dB and the final MSD shall have a 1 dB granularity.

· We can also add to this proposal that inputs can refer to existing CA combos where calculation was delivered and the same values are expected as frequencies are very close and the same harmonic or IMD order is the cause of the problem

· Please realize that this will be not possible if we can not agree on common values for isolation as one company may assume 63 dB PCB ISO for Bx + By and another may request 70 dB isolation.

· We will basically every time for every combo have a fight on that values and you can imagine that this will take us a lot of time until we have all possible CA combos up to 5CCs finalized

· Can we agree on that proposal with the addition above in the first bullet?

Discussion:

Proposal 3: The distortions are summed at the antenna reference point in Watt.

· I think it would make it easier to have the same referenced point as we have in general when we speak about REFSENS which is at the antenna

· Can we agree on that?

Discussion:

Proposal 4: Max, or max and equal, Tx power for 1UL and 2UL, respectively, are assumed for MSD calculation. The gain/loss/linearity of the components causing interference will be specified on case-by-case.
· Can that be agreed?

Discussion:

Proposal 5: Use the following isolation parameters for MSD calculation

· Can we agree on some of the values to be taken for MSD calculations?

· For the PCB isolation I understood that we may have to limit it to frequencies below 3 GHz

· Some values we may have to agree later and some we may never be able to agree on but clearly every value we can agree on in common will save us time

Discussion:  

Proposal 6: MSD calculation from interference at antennas reference point considering MRC

· I understood from Nokia that simulator results could give a 2.5 dB worse MSD result than the MRC co-phase equation from Motorola R4-147718

· Does that mean vendors will use different equation or even simulators and operators will use the uncorrelated MRC equation assumption?

· Using a simulator does that mean we also will have to simulate again the REFSENS values for single carrier which we have already in TS 36.101

· Can we agree to use either the equation which assumes uncorrelated interference in the main and diversity antenna or to use the co-phase equation from Motorola?

Discussion:  

7. Inter-band CA with Band 41

Topic not treated in the ad-hoc due to lack of time.

7.1. Way forward proposal
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