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2 PCell mandatory support discussion
Related contribution list:

	Tdoc number
	Title
	Source

	R4-152624
	Pcell mandatory support for no MSD required Class A2 combinations
	CHTTL, KDDI, KT

	R4-152670
	PCell support for Band 1 + Band 3
	NTT DOCOMO, INC., China Unicom, China Telecom, CHTTL, KT, 

Softbank Mobile, TeliaSonera, Deutsche Telekom AG

	R4-152671
	PCell support for TDD-FDD CA including Band 42
	NTT DOCOMO, INC.

	R4-152672
	Clarification of handling PCell support for Intra band CA
	NTT DOCOMO, INC.

	R4-152702
	Concerns on UE Fragmentation
	KDDI Corporation

	R4-152854
	UE PCell implementation in CA configurations with harmonics RefSens exceptions
	MICROSOFT EUROPE SARL

	R4-152868
	Request for PCell mandatory support
	China Telecommunications

	R4-153032
	Pcell support request
	SPRINT Corporation

	R4-153220
	Discussion on Pcell mandatory Support
	CMCC

	R4-153491
	Pcell support exclusion request follow up
	Vodafone Group

	R4-153722
	Way Forward on PCell mandatory support
	NTT DOCOMO, INC.


2.1 General view (15 min)
R4-153491
Pcell support exclusion request follow up





Source: Vodafone Group
Observation 1: if Pcell cannot be placed in a given frequency band, specifications shall reflect this behaviour and specifications to be modified to accommodate that. However current 36.101 specifications were made such Pcell is implemented in both bands.

Observation 2: previous statements claiming that implementing Pcell in some bands is difficult is not consistent. 36.101 specifications have been relaxed additionally to cope with this fact and make cost efficient solutions which are already not performing at their best but that they can support Pcell.

Observation 3: Pcell discussions already took place when agreeing relaxations for 1+28 and 7+8 for example. And therefore it is not acceptable for operators to assume the penalty relaxations but terminals having the freedom to implement or not Pcell.

Observation 4: as it was demonstrated in previous RAN4#74b meeting, there are no technical difficulties to mandate Pcell for all aggregated bands even in difficult bands

Observation 5: No support of Pcell in aggregated bands, or unknown terminal behaviour with regards to Pcell support can lead to terrible consequences from network side and customer experience. In some cases Pcell could be limited to only the high band risking CA performance significantly. In other cases operators cannot predict the level of congestion when deciding about CA strategies and where to locate the pcell. In some other cases, congestion could occur if all devices supporting Pcell are locked to use Pcell in a particular band. All these aspects shall not be left for implementation.
Proposal 2: considering observations 1, 2, 3, 4 and 5, it is proposed that RAN4 agrees to mandatory Pcell support for those combinations that there is Pcell request from operators. And therefore modified 5.6A.1-2 and 5.6A.1-2a are agreed. How to implement the changes in 36.101 are part of Proposal 3 (in green the already agreed combinations).
· Comments:
· QC: In order to do CA, why only one band to become PCell is an issue? If we make PCell mandatory for every band, even more challenging to accept MSD value under discussion.
· Huawei: We suggest that operators are sometimes in urgent. Mandatory PCell would delay the market deployment. 
· Vodafone: We may face an issue such load balance and so on in the network if we don’t recognize which bands can become PCell in advance. Regarding the challenges of MSD, we don’t understand if this PCell discussion related with MSD. We need to keep consistency. Regarding Huawei comments, we did not discuss this here.
· MTK: Would like to clarify if we cannot support both of the bands to be mandatory, what is an issue.
· VDF: If we happen to support one band PCell, what if you want to place the Pcell according to UL traffic? Our primary band is always fixed and has to continue to CA even when HO and so on is required.  Some bands can continue but some band cannot.
· MTK: UE capability allows only one PCell CA capability.
· QCM: In some cases, low band or high band PCell support is not a matter form network performance
· VDF: If coverage is guaranteed by low band, then, the low band PCell support should be mandated.


· MSFT: Our concern is the harmonic issue and associated REFSENS. If PCell is mandatorily supported, it makes the UE implementation flexibility of UE design tightened. 
· Conclusion
· Noted
2.2 CA configurations that WF approved in R4#74BIS applies (5 min)
Related CA configurations

	CA

Configuration
	Bands
	Remark
	PCell support mandatory request
	Decision

	CA_1A-26A
	1
	Class A1

R4-152868 by China telecom
	Mandatory 
	Agreed?

	
	26
	
	Mandatory 
	Agreed?

	CA_3A-26A
	3
	Class A1

R4-152868 by China telecom
	Mandatory
	Agreed?

	
	26
	
	Mandatory
	Agreed?

	CA_25A-26A
	25
	Class A1

R4-153032 by Sprint
	Mandatory
	Agreed?

	
	26
	
	Mandatory
	Agreed?

	CA_29A-30A
	29
	FDD SDL CA

R4-153491　by Vodafone
	N/A
	Agreed?

	
	30
	
	Mandatory
	Agreed?

	CA_4A-5A-30A
	4
	4+5:  Class A1

4+30: Class A3

5+30: Class A1

R4-153491　by Vodafone
	Mandatory
	Agreed?

	
	5
	
	Mandatory
	Agreed?

	
	30
	
	Mandatory
	Agreed?


· Conclusion
· The requests are accepted.
2.3 Handling of Intra band contiguous and non-contiguous CA case (15 min)
Intra-band contiguous CA

	E-UTRA CA configuration
	Pcell support by UE
	Uplink CA configurations

(NOTE 3)

	
	
	

	CA_1C
	All Component Carriers
	CA_1C

	
	
	

	
	
	

	
	
	

	CA_3C
	All Component Carriers
	CA_3C

	
	
	

	CA_7C
	All Component Carriers
	CA_7C

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	CA_38C
	All Component Carriers
	CA_38C

	
	
	

	CA_39C
	
	CA_39C

	
	
	

	CA_40C
	All Component Carriers
	CA_40C

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	CA_40D
	All Component Carriers
	CA_40C

	
	
	

	
	
	

	
	
	

	CA_42C
	All Component Carriers
	CA_42C

	
	
	


intra-band non-contiguous CA (with two sub-blocks)

	E-UTRACA configuration
	Pcell support by UE
	Uplink CA configurations

	CA_3A-3A
	All Component Carriers
	-

	CA_7A-7A
	All Component Carriers
	-

	CA_42A-42A
	All Component Carriers
	-


R4-152672
Clarification of handling PCell support for Intra band CA
 

　　　　Source: NTT DOCOMO, INC.

· Observation 1: From capability point of view, there is no clear difference between case 1 and case 2.

· Case 1: PCell is located at the lower side.

· Case 2: PCell is located at the upper side.

In addition, the current TS36.101 has already reflected the requirements to deal with the both cases

· Observation 2: TS36.101 has already dealt with the both cases.

Proposal 1: PCell support for pure intra band contiguous CA with 1UL should be mandatory regardless of the arrangement of PCell and SCell positions.

Proposal 2: PCell support for pure intra band non-contiguous CA with 1UL should be mandatory regardless of the arrangement of PCell and SCell positions.
· Conclusion
· The requests are accepted.
R4-153491
Pcell support exclusion request follow up
Source: Vodafone Group

Proposal 1: Pcell for intraband contiguous and non contiguous operation shall be supported in all aggregated Component Carriers. As a result agree to the modified Tables 5.6A.1-1 and 5.6A.1-3 below.

· Conclusion
· Noted
2.4 No MSD required Class A2 combinations (15 min)
Related CA configurations
	CA

Configuration
	Bands
	Remark
	PCell support mandatory request
	Decision

	CA_3A-8A
	3
	Class A2 w/o HTF

CHTTL, KT(R4-152624)
	Mandatory
	Agreed?

	
	8
	
	Mandatory
	Agreed?

	CA_26A-41A
	26
	TDD-FDD CA w/o HTF

KDDI(R4-152624)
	Mandatory
	Agreed?

	
	41
	
	Mandatory
	Agreed?

	CA_26A-41C
	26
	TDD-FDD CA w/o HTF

KDDI(R4-152624)
	Mandatory
	Agreed?

	
	41
	
	Mandatory
	Agreed?


R4-152624
Pcell mandatory support for no MSD required Class A2 combinations
Source: CHTTL, KDDI, KT
Proposal: For no MSD required Class A2 combinations in Table 2-1, which include CA_3A_8A, CA_26A_41A, and CA_26A_41C, Pcell should be mandatorily supported in all aggregated carriers.
· Comments:
· MTK: Band 26 and 41 have a harmonic issue but MSD is not defined. This does not mean there is no MSD. 
· KDDI: As long as we remember, MSD for 26+41 might occur but we don’t specify it. 
· MTK: Initially, we don’t specify it since it is too huge. But this is under discussion right now.
· QCM: 26 -41 is TDD-FDD CA. So this should be an optional capability and this is agreed in RAN1 so that we need to discuss this in RAN1.
· Sprint: We are discussing which particular band should be PCell mandatory.
· QCM: Bands do not matter. RAN1 agreed with this to be optional as a feature.
· SBM: RAN1 can decide based on RAN1 view but we ran4 has our own issue. 
· VDF: RAN1 can decide capability and flexibility. But what we are discussing is ran4 task. 
· MSFT: In our contribution, this 3+8 is not allowed to be PCell mandatory but now we are ok as long as values are N/A.
· Conclusion
· 3+8 PCell request is accepted.
R4-153220
Discussion on Pcell mandatory Support





Source: CMCC

Abstract: 

Proposal#2: Bands are considered to have mandatory Pcell support for inter band FDD-FDD CA, TDD-TDD and TDD-FDD CA of A2 combination if no HTF is considered.
· Comments:
· CMCC: can we agree with principle we proposed. 
· Conclusion
· The following frame work is agreed.
· Class A2 combinations without MSD requirements in Table 7.3.1A-0a in TS36.101, Pcell should be mandatorily supported in all aggregated carriers if requested regardless of FDD-FDD or TDD-TDD CA. Note that TDD-FDD CA cases are FFS
2.5 CA_1A-3A and its related 3DL CA configuraitons (15 min)
Related CA configurations
	CA

Configuration
	Bands
	Remark
	PCell support mandatory request
	Decision

	CA_1A-3A
	1
	Class A3

Small gap

R4-152670 by DCM

R4-152868 by China Telecom

R4-153491 by Vodafone
	Mandatory
	Agreed?

	
	3
	
	Mandatory
	Agreed?

	CA_1A-3A-5A
	1
	1+3: small gap

1+5: Class A1

3+5: Class A1

R4-153491 by Vodafone
	Mandatory
	Agreed?

	
	3
	
	Mandatory
	Agreed?

	
	5
	
	Mandatory
	Agreed?

	CA_1A-3A-8A
	1
	1+3: small gap

1+8: Class A1

3+8: Class A2 w/o HTF

R4-153491 by Vodafone
	Mandatory
	Agreed?

	
	3
	
	Mandatory
	Agreed?

	
	8
	
	Mandatory
	Agreed?

	CA_1A-3A-26A
	1
	1+3: small gap

1+26: Class A1

3+26: Class A1

R4-152868 by China Telecom
	Mandatory
	Agreed?

	
	3
	
	Mandatory
	Agreed?

	
	26
	
	Mandatory
	Agreed?

	CA_1A-3A-20A
	1
	1+3: small gap

1+20: Class A1

3+20: Class A1

R4-153491 by Vodafone
	Mandatory
	Agreed?

	
	3
	
	Mandatory
	Agreed?

	
	20
	
	Mandatory
	Agreed?


R4-152670
PCell support for Band 1 + Band 3




 　Source: NTT DOCOMO, INC., China Unicom, China Telecom, CHTTL, KT, Softbank Mobile, TeliaSonera, 
                      　  Deutsche Telekom AG
· Observation 1: Significant demands exist for mandatory PCell support for both B1 and B3 for CA_1A-3A. 

· That demands come from NTT DOCOMO, INC, CHTTL, China Unicom, China Telecom, Softbank mobile, KT, Deutsche Telekom AG, Vodafone, Telecom Italia
· Observation 2: Regardless of both bands to be PCell or either of bands to be PCell, CA_1A-3A specific device needs to be implemented.

· Observation 3: Even if either of the bands not becomes PCell, the band will experience the challenges coming from the device when the band works as single LTE.

· Observation 4: Not supporting both bands to become PCell would reduce the probability for the UEs to be configured as CA while the users experience to buy terminals with expensive device and less radio performance.
· Observation 5: If 3DL/2UL CA including CA_1A-3A needs to always support CA_1A-3A or not as 2UL CA is on a different level compared to this 2DL/1UL discussion. In short, the former is more challenging.
· Proposal: 
· Both Band 1 and Band 3 shall be able to become PCell for CA_1A-3A.
· Comments:
· QCM: 1+3 is pretty challenging CA configuration. We pretty aggressively defined MSD. Now if we make both PCell mandatory supports, there is an issue. At this moment, good Quadplexer is not available. If this becomes mandatory, this band combination will not be supported at all.
· SBM: If relax sensitivity further, is it ok to be PCell mandatory support? 
· QCM: This would be one solution. But we are not sure if operator can accept the solution.
· China telecom: We have the same view with docomo. Both PCell mandatory is good for load balancing.
· SBM: I’d like to clarify the practical issue. If vendors think there are still challenges, we may have to relax the requirements?
· TS: How much more relaxation is necessary, QCM?
· QCM: I don’t know filter capability so that we don’t have clear answer now.
· KT: We have this CA configuration the market. We have already used it. 
· CU: Considering the chipset vendor, we need to consider challenges of the filter. 
· QCM: Many of filter vendors have challenges to handle this CA configuration. Some of them may not prepare the products. At least, we would like to check the status of Quadplexer availability and performance internally.
· VDF: We made suggestion for this way. If what we discussed is not correct, this means we’ll open the discussion such as ISO and so on. We don’t say that we need to relax the requirements or not at this moment. But we are to check the status of devices. When we discussed this, we introduced relaxation. We have already had flexibility. We discussed HTF with some relaxations.
· Conclusion
· We will check the status of Quadplexer performance and availability and discuss how to move on in RAN4#76.
R4-152868
Request for PCell mandatory support
          Source: China Telecommunications
PCell mandatory support for the existing CA combinations
	E-UTRA CA

Configuration
	E-UTRA 
Bands
	PCell mandatory request or exception
	Remark

	CA_1A-3A
	1
	Request
	Following  2 of the WF, will be discussed in RAN4#75

	
	3
	Request
	

	CA_1A-3A-26A
	1
	Request
	Following  2 of WF, will be discussed in RAN4#75

	
	3
	Request
	

	
	26
	Request
	


· Conclusion
· Noted 
2.6 Class A2 combination with HTF (25 min)
Related CA configurations
	CA

Configuration
	Bands
	Remark
	PCell support mandatory request
	Decision

	CA_1A-28A
	1
	Class A2 with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone


	Mandatory or Optional
	Agreed?

	
	28
	
	Mandatory or Optional
	Agreed?

	CA_3A-42A
	3
	TDD-FDD CA with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone

R4-152671 by DCM


	Mandatory or Optional
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_3A-42C
	3
	TDD-FDD CA with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone

R4-152671 by DCM
	Mandatory or Optional
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_7A-8A
	7
	Class A2 with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone
	Mandatory or Optional
	Agreed?

	
	8
	
	Mandatory or Optional
	Agreed?


R4-152854
UE PCell implementation in CA configurations with harmonics RefSens exceptions





Source: MICROSOFT EUROPE SARL

Proposal: In order to not limit the device implementation in regards to Table 7.3.1A-0a configurations only to certain types of device designs and therefore, potentially reduce support for these configurations, the proposal is to make PCell support optional in CA configurations in Table 7.3.1A-0a.

· Comments:
· SBM: 1+3 is the same situation as that of Class A2 with MSD? 
· MSFT: We need to check it internally and will come back.
· Conclusion
· Noted
R4-152702
Concerns on UE Fragmentation





Source: KDDI Corporation

Observation 1: During CA_1A-28A discussion, HTF implementation was mandatorily assumed to avoid UE fragmentation issue.
Observation 2: During PCell mandatory discussion, HTF implementation in CA_1A-28A is not mandatorily assumed.
Proposal 1: Certain companies should clarify how to avoid UE fragmentation issue when CA_1A-28A terminals do not mandatorily support PCell operation in both bands.

Proposal 2: If there is no solution to avoid UE fragmentation issue, PCell operation in both bands should be agreed for terminals which support CA_1A-28A.  In addition, this is not specific issue for CA_1A-28A but all of class A2 combinations so combinations listed in Table 7.3.1A-0a of TS36.101 should also mandatorily support PCell operation in every band.
· Comments:
· NN: If UE cannot support a low band as PCell, then, the relaxation should not be applied.  There is only one configuration. Even if the UE signal twice, CA configuration is still 1+28.
· KDDI: Terminals will signal both 1+28 and 28+1, then, it signals the capabilities twice.
· Ericsson: Even if UE signal only band 1 PCell and 28 is SCell this means still 1+28.
· KDDI: We understand the status.
· VDF: For us, it’s very clear, it should be supported. OTA requirements may have to be taken into account. From the conductive point of view, there is no problem. If OTA is a problem, preventing PCell mandatory support, we should take both OTA and harmonic issues into account.
· MTK: The specification does not say anything on supporting all bands or not.
· VDF: There is some signaling allowing to do that, UL64QAM capability for example. In some cases we can agree with PCell support mandatory. We don’t understand MTK’s concern.
· MTK: Requirements are defined based on HTF, we define requirements based on HTF and this does not say this UL shall be supported or not.
· Dish: We have merging conductive requirements and OTA issues. But we don’t have OTA requirements. Which case, we should discuss this aspect?
· VDF: Margin is not an issue. UE may pass the conducted test thanks to relaxation. But OTA test may have some problem. If this is small and not problem, no problem. But if this is a big issue, we should discuss this in terms of not only conductive domain but also OTA domain. RAN-P’s guidance is we should discuss based on operators’ request PCell support or optional. Operators need to decide they can accept the pain or not. We would like to ask vendors if taking into account OTA aspect would be helpful to solve this issue.
· QCM: we discussed MSD with assumption that high linear components and so on. 
· MSFT: We don’t have any estimation on this. There can be large variation. It would not make sense to make both bands to be pcell support mandatory in terms of product.
· QCM: Oprators are requesting Pcell mandatory and they also asking technical concern.
· VDF: You can read plenary guidance. RAN4 has to solve problem. Requirements are there which allows PCell support. Some requests and the others requests optional. 
· QCM: If we follow RAN plenary guidance, why do we need to discuss. If this is the RAN-P guidance, we are not sure what we need to do.
· Conclusion
· Noted
2.7 TDD-FDD Configurations (25 min)
Related CA configurations

	CA

Configuration
	Bands
	Remark
	PCell support mandatory request
	Decision

	CA_1A-42A
	1
	TDD-FDD CA

R4-152702 by KDDI

R4-153491 by Vodafone

R4-152671 by DCM
	Mandatory
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_1A-42C
	1
	TDD-FDD CA

R4-152702 by KDDI

R4-153491 by Vodafone

R4-152671 by DCM
	Mandatory
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_3A-42A
	3
	TDD-FDD CA with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone

R4-152671 by DCM
	Mandatory or Optional
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_3A-42C
	3
	TDD-FDD CA with HTF

R4-152702 by KDDI

R4-152854 by MSFT

R4-153491 by Vodafone

R4-152671 by DCM
	Mandatory or Optional
	Agreed?

	
	42
	
	Mandatory or Optional
	Agreed?

	CA_25A-41A
	25
	TDD-FDD CA w/o Harmonic issue
R4-153032 by Sprint
	Mandatory
	Agreed?

	
	41
	
	No request
	Agreed?

	CA_25A-41C
	25
	TDD-FDD CA w/o Harmonic issue
R4-153032 by Sprint
	Mandatory
	Agreed?

	
	41
	
	No request
	Agreed?

	CA_26A-41A
	26
	TDD-FDD CA w/o HTF

R4-152702 by KDDI

R4-152854 by MSFT
	Mandatory or Optional
	Agreed?

	
	41
	
	Mandatory or Optional
	Agreed?

	CA_26A-41C
	26
	TDD-FDD CA w/o HTF

R4-152702 by KDDI

R4-152854 by MSFT
	Mandatory or Optional
	Agreed?

	
	41
	
	Mandatory or Optional
	Agreed?


R4-152702
Concerns on UE Fragmentation





Source: KDDI Corporation
Proposal 3: We basically propose to mandatorily support PCell operation in all bands for CA_1A-42A and CA_1A-42C as well.  

· Comments:
· QCM: We have to say that why we need to discuss in RAN4. When we started with 1+41, band 1 is only Pcell. It is not related with capability. Saying that we need to decide FDD mandatory, we fully don’t understand.
· SBM: RAN4 can RAN4’s decision. It’s natural to prioritize FDD. Difficult filter or something is not related with RAN1. We are discussing a RF issue, we can discuss this in RAN4 as well. Discussing RF issue is RAN4 task.  We are not happy to discuss this of course.
· QCM: This is a procedure problem. 
· SBM: We are not talking about signaling. If signaling can decide anything, why we need to discuss up to how many bands UE can support.
· TS: We would like to see a progress of PCell discussion.
· Conclusion
· Noted
R4-152671
PCell support for TDD-FDD CA including Band 42





Source: NTT DOCOMO, INC.

· Observation 1: Implementing TDD PCell for TDD-FDD CA is more challenging than doing FDD PCell for TDD –FDD CA specifically from baseband implementation point of view.

· Observation 2: TDD PCell for TDD-FDD CA will require more efforts to conduct and pass the inter-operable test.
· Observation 3: For TDD-FDD CA configurations including Band 42, it would be better for Band 42 PCell to be optional.

· Observation 4: To make a reasonable balance between UE implementation and network design, at least it would be better for FDD PCell support to be mandatory for TDD-FDD CA including Band 42. 
· Observation 4: In case of macro and small network, making the small cell band “PCell mandatory support” would have less for the terminals to use CA than making the macro call band “PCell mandatory support.
From the above five observations, we propose the followings.

· Proposal: For TDD-FDD CA of CA_1A-42A, 1A-42C, 3A-42A and 3A-42C, the FDD PCell support shall be mandatory while TDD PCell support shall be optional.

· Comments:
· QCM: The same view on KDDI’s contribution.
· SBM: If there is such an opinion, if this should be ran plenary discussion, we have to check the ran1 minutes. In efficiency, we would like to check the history of the introduction.
· QCM: LS by RAN1 is sent by RAN1 in Rio. R4-152290. This is not determined in RAN Plenary. We should discuss this in RAN Plenary
· Conclusion
· WF: we discuss tdd-fdd config capability mandatory or optional in the next RAN.
R4-153032
Pcell support request





Source: SPRINT Corporation

	CA Band Combination
	Requested Mandatory PCell support

	CA_25A-41A
	B25

	CA_25A-41C
	B25


· Comments:
· No discussion.  
· Conclusion
· Noted
R4-153220
Discussion on Pcell mandatory Support





Source: CMCC

Abstract: 

Analysis and request of Pcell mandatory for some band combination is proposed

Proposal#1: Bands are considered to have mandatory Pcell support for inter band TDD-FDD CA of class A1 combination.
Proposal#2: Bands are considered to have mandatory Pcell support for inter band FDD-FDD CA, TDD-TDD and TDD-FDD CA of A2 combination if no HTF is considered.
2.8 How to specify PCell mandatory support 
R4-153491
Pcell support exclusion request follow up





Source: Vodafone Group

Proposal 3: use deltaT and deltaR tables to handle the exceptions to mandatory Pcell support

· Comments:
· No discussion.  This aspect will be discussed after we agree with framework.
· Conclusion
· Noted.
