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1 Contents
· Brief introduction of approved way forward in RAN#67
· Existing CA combinations
· TDD-FDD CA discussion(not addressed
· Possible way forward in the RAN4#74BIS; it is handled in R4-152433.
· On-going CA combinations if time allows(not addressed
2 Brief introduction of approved way forward in RAN#67
Related contribution list:

	Tdoc number
	Title
	Source

	RP-150476
	Way forward on “Mandating Pcell support in UE for all bands of LTE-CA band combinations
	Vodafone et al.


In this document, 

“Existing” CA combinations mean the already specified CA combinations in 36.101

“On-going” CA combinations mean Rel-13 and onwards CA combinations
-------------------------------------------------------Start of the approved way forward in RAN#67-------------------------------------------
The following approach is proposed:

1) At RAN4#74bis, companies shall supply:

a. “Request” for existing combinations where Pcell is required to be mandatorily supported by the UE for 2-3DL/xUL on all aggregated carriers

b. “Exception information” on specific existing combinations where Pcell cannot be mandatorily supported by the UE for 2-3DL/xUL on  all aggregated carriers

2) For existing 2-3DL/xUL combinations where a “request” but no “exception info” is provided, Pcell in all aggregated carriers will be agreed as mandatorily supported by the UE for Rel-12 onwards. 

3) For existing 2-3DL/xUL combinations where a “request” and “exception info” is provided, a decision on mandatory Pcell support in all aggregated carriers will be made in time for RAN#68. 

4) For existing 2-3DL/xUL combinations where no “request” is provided, Pcell support in the UE shall be optional for (at least) Rel-12. 

5) For new 2-3DL/xUL WIDs (Rel-13 and onwards) it shall be described in the WID for which aggregated carriers Pcell shall be defined in the spec. Also it shall be defined in the WID the aggregated carriers for which Pcell is required to be mandatorily supported by UEs, otherwise UE support is optional for (at least) the release in which it is added to the spec. If during the corresponding work item, major issues are found with specifying Pcell in every band for a combination, then this can be revisited.

6) For 4-5DL/xUL WIDs, RAN4 should discuss further the approach during the work item for handling this, and a decision should be made by RAN#70 (December) plenary.
NOTE: The intention of this way forward is not to define mandatory support for 2UL CA on certain bands but rather define that if the UE supports UL CA for certain bands, any of these supported UL CA bands can be PCell.
-------------------------------------------------------End of the approved way forward in RAN#67-------------------------------------------

3 PCell mandatory support discussion
Related contribution list:

	Tdoc number
	Title
	Source

	R4-151371
	PCell Mandatory Support Requests  --mainly on Band 18 related
	KDDI Corporation

	R4-151402
	Request for PCell mandatory support
	NTT DOCOMO, INC.

	R4-151899
	Discussion on Pcell mandatory
	CMCC

	R4-152276
	Pcell support request for B1+B3, B3+B7, B3+B8, B7+B8
	CHTTL


3.1 Existing CA combinations
CA combinations which received “request” and/or “exception” proposed by each contribution are summarized in the Table 3.1-1.
· Comments:
· Qualcomm: Some CA combinations need discussion on PCell mandatory support in a case-by-case basis. Technical reason is necessary to make difficult CA combinations like CA combinations with harmonic issue and associated MSD. 
· Microsoft: Harmonic issue is basically purely implementation dependent.
· Orange: Qualcomm is against what RAN Plenary agreed?
· Qualcomm: RAN Plenary did not say that people need formal contributions to supply their views.
· Softbank: If exception is needed, contribution is necessary.
· Vodafone: the information should be provided by contributions
· AH chair: How about taking step by step basis method? Firstly, we handle easier CA band combinations like no REFSESESN exceptions?
· KDDI: You mean class A1?
· Tim: We should just follow the request from the contributions. We don’t need to discuss and we just apply rule from RAN Plenary. 
· Qualcomm: There are technically challenging bands whose requirements based on aggressively better assumption. For example, for Band 1 + Band 3, both bands should not be PCell mandatory. More challenging CA combinations having exceptional REFSENS should not be automatically mandatory PCell support.
· SBM: We have already agreed such values based on agreed assumptions. Why Qualcomm is now saying challenging.
· Qualcomm: Requirements for MSD and so on were generated based on very aggressive assumptions. The CA combinations need very high linear devices and extreme good PCB isolation and so on. Hence, they should not be PCell mandatory support. 
· Vodafone: If relaxation is introduced, it is not fair to say it is not sufficient and it is challenging. If there are combinations with relaxation, that means that companies compromise the requirements to implement the CA combinations into the terminals.
· Qualcomm: When we agreed MSD values, we took very aggressive values. Again, we assumed high liner devices. We wanted to have the best possible values at that moment. Now what we are doing is changing the rule.
· Teliasonera: Would Qualcomm like to suggest re-opening this contentious discussion. We need to identify the challenging cases.
· Qualcomm: 80 dB isolation is not feasible in some cases and it is challenging. Now people try to make this mandatory. 
· Softbank: I never intend to make vendors satisfy the best value. Which potion of assumptions is so aggressive? Could you clarify specific potions which you compromised? SBM has similar view with Vodafone. 
· MTK: We did raise a concern on PCB isolation. A lot of requirements are derived based on assumptions not commercially available. What’s the concern if challenging bands are handled in PCell optional support?
· KDDI: The problem is operator cannot know which band can be PCell. KDDI would like to identify which band can become PCell. Our certain band UL spectrum has some limitation to use it so that KDDI needs to take the UL load balance into account. If we know the information in advance, we would manage it.
· Qualcomm: In some sense, UE declares capabilities. Assumed situation by KDDI is extreme.
· Vodafone: PCB is not the only assumption. For Band 1 + Band 3, we identified lower insertion loss of Quadplexer is possible compared to the current duplexers but we compromised and introduced Delta Tib. We have already considered allowing for UEs to satisfy requirements with lower quality devices.
· CMCC: For 1+3, B3 is easy to become PCell. This information we have already known. 
· Intel: How does it work in practice even if we know such information?
· AH chair: For 1+3, Qualcomm’s concern is Band 1 PCell mandatory support?
· Vodafone: We want to make progress and we want to take the whole combination as package. It is reasonable for CA combination with HTF, the CA combinations with HTF should be PCell mandatory. 
· AH chair: For HH and LL CA combinations, we have framework of applying 0.5 dB relaxation to the combinations. If the difficulty comes from requirements, then, if we relax the requirements for Delta TIB for 1+3 by 0.2 dB, then, is it acceptable to Qualcomm to make 1+3 to be PCell mandatory support?
· Qualcomm: At this moment, it is not acceptable.
· AH chair: You mean you need an internal discussion to make decision? 
· China Unicom: We don’t understand quite well. All the parameters are provided by Qualcomm. Now they are saying that Band 1 cannot PCell mandatory.
· Qualcom: We never say it is impossible. 
· Vodafone: We could think about that aspect, but 1+28 requirements with the assumption of using HTF so that both bands should be PCell mandatory.
· Qualcomm: 1+28 has technical difficulty.
· Vodafone: We are trying to follow the way forward approved in the last RAN Plenary. But one company cannot follow and don’t support PCell mandatory request provided by some companies.
· Qualcomm: We supplied our views in online based on the way RAN Plenary agreed.
· Vodafone: This particular type of CA combination like B1+B28 with HTF, are there any other views on PCell mandatory or optional implementation?
· SBM: At least band with HTF should be mandatory PCell support. Otherwise, HTF does not mean anything.
· MTK: If you provide an option, UE can have flexibility in implementation point of view. This would help operators in some cases.
· SBM: If this is the case, we need requirements based on without HTF. We need two requirements. This increases the UE fragmentations.
· MTK:  We do prefer without HTF. The MSD number is so huge; it is helpful to use HTF in some cases. 
· Vodafone:  How about other company’s view?
· Microsoft: simply support Qualcomm.
· Nokia Networks: We have similar views with Qualcomm and Microsoft.
· Sony mobile: We also support Qualcomm.
· Vodafone: How to move forward? Are there any alternatives from Qualcomm? If we agree with mandatory PCell support, what will happen practically? 
· Microsoft: We found that active antenna tuning implementation is to handle the difficult CA combinations. This leads additional cost and size impact. If we allow some optional, terminals performance could become better.
· KDDI: You said that device becomes better? It might be better. But we don’t know.
· Sony: We will not support particular CA combinations which are difficult.
· Vodafone: It is all a matter of operators’ decision. If they don’t implement them, operators need to take a risk. It should be decided based on operators’ request.
· CHTTL: We support Vodafone.
· Qualcomm: I don’t understand what it means. For CA combinations which are operator specific like 1+3+19, the specific operators would be able to take a risk not to get their products.
· KDDI: We are ok with this.
· MTK: suggestion is challenging CA combination should be optional. Still operators can get products.
· KDDI: Supposed that UE only supporting band 1 PCell for 1+28, if this terminals camp on Band 28 cell, eNB cannot configure Band 1 as SCell for CA. We need to use PCell change process. This causes network system performance issues.
· Qualcomm: We would like to add the following sentence: If operators acknowledge and accept risk of product availability , increase form factor,  increase the cost and decrease the performance at least.
· CHTTL: 3+8 is acceptable as PCell support or not? 
· Qualcomm: No, it is not.
· TIM: Are other A3 combinations problematic?
· Vodafone: That was a Qualcomm’s view on the above sentence. 
· Qualcomm: Operators should take a responsibility.
· KDDI: We can provide the information. But we don’t know the real performance degradation. If we formally accept what Qualcomm said, in the future, so far it might increase the cost. But this is not the place to make a decision on such an aspect. What kinds of responsibility to take should be clarified? 
· DCM: The UE supporting 1+3, anyway, they need quadplexer, why does cost increase?
· Qualcomm: This is harmonic trap filter discussion. 
· CMCC: Taking responsibility is not ran4’s responsibility.
· Sony mobile: If vendors don’t have PCell support, Vodafone may not buy them, but the other operators may buy them. They will be available in Vodafone’s network.
· Vodafone: That’s what we want to avoid. We should provide information by each company.
· AH chair: Potential way forward
· At least, it seems that we are ok to make bands for CA configurations not reflected in exceptional REFSENS tables like B1+B3 and B1+B28. The other combinations can be discussed further. Specific ways are provided in the way forward document in R4-152433. 
Table 3-1: PCell mandatory support for the existing CA combinations
	E-UTRA 
CA Configuration
	E-UTRA 
Bands
	PCell mandatory request or exception
	decision

	
	
	DOCOMO 
(R4-151402)
	KDDI
R4-151371
	CMCC
R4-151899
	CHTTL
R4-152276
	Vodafone
R4-152193
	

	CA_1A-3A
	1
	Request
	　
	　
	Request
	Request
	Mandatory

	
	3
	Request
	　
	　
	Request
	Request
	Mandatory

	CA_1A-5A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	5
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-7A

	1
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-8A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	8
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-11A
	1
	　
	Request
	　
	　
	　
	Mandatory

	
	11
	　
	Request
	　
	　
	　
	Mandatory

	CA_1A-18A
	1
	　
	Request
	　
	　
	　
	Mandatory

	
	18
	　
	Request
	　
	　
	　
	Mandatory

	CA_1A-19A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	CA_1A-20A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-21A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	21
	Request
	　
	　
	　
	　
	Mandatory

	CA_1A-26A
	1
	　
	Request
	　
	　
	　
	Mandatory

	
	26
	　
	Request
	　
	　
	　
	Mandatory

	CA_1A-28A
	1
	Request
	Request
	　
	　
	Request
	Mandatory

	
	28
	Request
	Request
	　
	　
	Request
	Mandatory

	CA_1A-42A
	1
	Request
	Request
	　
	　
	Request
	Mandatory

	
	42
	Exception
	Request
	　
	　
	Request
	FFS

	CA_1A-42C
	1
	Request
	Request
	　
	　
	Request
	Mandatory

	
	42
	Exception
	Request
	　
	　
	Request
	FFS

	CA_3A-5A
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	5
	　
	　
	　
	　
	Request
	Mandatory

	CA_3A-7A
	3
	　
	　
	　
	Request
	Request
	Mandatory

	
	7
	　
	　
	　
	Request
	Request
	Mandatory

	CA_3A-7C
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_3C-7A
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_3A-8A
	3
	　
	　
	Request
	Request
	Request
	Mandatory

	
	8
	　
	　
	Request
	Request
	Request
	Mandatory

	CA_3A-19A
	3
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	CA_3A-20A
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_3A-28A
	3
	Request
	　
	　
	　
	Request
	Mandatory

	
	28
	Request
	　
	　
	　
	Request
	Mandatory

	CA_3A-42A
	3
	Request
	　
	Request
	　
	Request
	Mandatory

	
	42
	Exception
	　
	Request
	　
	Request
	FFS

	CA_3A-42C
	3
	Request
	　
	Request
	　
	Request
	Mandatory

	
	42
	Exception
	　
	Request
	　
	Request
	FFS

	CA_5A-7A
	5
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_7A-8A
	7
	　
	　
	　
	Request
	Request
	Mandatory

	
	8
	　
	　
	　
	Request
	Request
	Mandatory

	CA_7A-20A
	7
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_7A-28A
	7
	　
	　
	　
	　
	Request
	Mandatory

	
	28
	　
	　
	　
	　
	Request
	Mandatory

	CA_8A-20A
	8
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_8A-40A
	8
	　
	　
	Request
	　
	Request
	Mandatory

	
	40
	　
	　
	Request
	　
	Request
	Mandatory

	CA_11A-18A
	11
	　
	Request
	　
	　
	　
	Mandatory

	
	18
	　
	Request
	　
	　
	　
	Mandatory

	CA_18A-28A
	18
	　
	Request
	　
	　
	　
	Mandatory

	
	28
	　
	Request
	　
	　
	　
	Mandatory

	CA_19A-21A
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	21
	Request
	　
	　
	　
	　
	Mandatory

	CA_19A-42A
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	FFS

	CA_19A-42C
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	FFS

	CA_26A-41A
	26
	　
	Request
	　
	　
	　
	Mandatory

	
	41
	　
	Request
	　
	　
	　
	Mandatory

	CA_26A-41C
	26
	　
	Request
	　
	　
	　
	Mandatory

	
	41
	　
	Request
	　
	　
	　
	Mandatory

	CA_39C-41A
	39
	　
	　
	Request
	　
	　
	Mandatory

	
	41
	　
	　
	Request
	　
	　
	Mandatory

	CA_41A-42A
	41
	　
	Request
	Request
	　
	　
	Mandatory

	
	42
	　
	Request
	Request
	　
	　
	Mandatory

	CA_1A-3A-5A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	5
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-3A-8A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	8
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-3A-19A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	3
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	CA_1A-3A-20A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-5A-7A
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	5
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-7A-20A 
	1
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_1A-18A-28A
	1
	　
	Request
	　
	　
	　
	Mandatory

	
	18
	　
	Request
	　
	　
	　
	Mandatory

	
	28
	　
	Request
	　
	　
	　
	Mandatory

	CA_1A-19A-21A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	21
	Request
	　
	　
	　
	　
	Mandatory

	CA_3A-7A-20A
	3
	　
	　
	　
	　
	Request
	Mandatory

	
	7
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_7A-8A-20A
	7
	　
	　
	　
	　
	Request
	Mandatory

	
	8
	　
	　
	　
	　
	Request
	Mandatory

	
	20
	　
	　
	　
	　
	Request
	Mandatory

	CA_1C
	1
	Request
	　
	　
	　
	Request
	Mandatory

	CA_3C
	3
	Request
	　
	　
	　
	Request
	Mandatory

	CA_7C
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_38C
	38
	　
	　
	　
	　
	Request
	Mandatory

	CA_40C
	40
	　
	　
	　
	　
	Request
	Mandatory

	CA_40D
	40
	　
	　
	　
	　
	Request
	Mandatory

	CA_42C
	42
	　
	　
	　
	　
	Request
	Mandatory

	CA_3A-3A
	3
	　
	　
	　
	　
	Request
	Mandatory

	CA_7A-7A
	7
	　
	　
	　
	　
	Request
	Mandatory

	CA_42A-42A
	42
	　
	　
	　
	　
	Request
	Mandatory


4 TDD-FDD CA discussion
· Summary of R4-151402 by DOCOMO.Terminals need to have the capability of tdd-FDD-CA-PCellDuplex where one of the following options needs to be indicated by them
· Table 4-1: Possible indication by the UE supporting tdd-FDD-CA-PCellDuplex
	Options
	TDD PCell
	FDD PCell

	1
	YES(1)
	NO(0)

	2
	NO(0)
	YES(1)

	3
	YES(1)
	YES(1)


· 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: Implementing TDD PCell for TDD-FDD CA specifically including Band 42 may have some challenges to satisfy RF requirements.
· Conclusion: CA configurations including Band 42, Band 42 PCell shall be allowed not to be required to be mandatorily supported by the UEs.
· Not addressed
5 On-going CA combinations if time allows
· Not addressed
Table 3.1-2: PCell mandatory support for the being specified CA combinations
	E-UTRA 
CA Configuration
	E-UTRA 
Bands
	PCell mandatory request or exception
	decision

	
	
	DOCOMO 
(R4-151402)
	KDDI 
(R4-151371)
	CMCC
(R4-151899)
	CHTTL
(R4-152276)
	Vodafone
(R4-152193)
	

	CA_19A-28A
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	28
	Request
	　
	　
	　
	　
	Mandatory

	CA_21A-42A
	21
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_21A-42C
	21
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_1A-3A-42A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	3
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_1A-19A-42A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_1A-21A-42A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	21
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_3A-19A-42A
	3
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_19A-21A-42A
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	21
	Request
	　
	　
	　
	　
	Mandatory

	
	42
	Exception
	　
	　
	　
	　
	Optional

	CA_1A-19A-28A
	1
	Request
	　
	　
	　
	　
	Mandatory

	
	19
	Request
	　
	　
	　
	　
	Mandatory

	
	28
	Request
	　
	　
	　
	　
	Mandatory

	CA_8A-41A
	8
	　
	　
	Request
	　
	　
	Mandatory

	
	41
	　
	　
	Request
	　
	　
	Mandatory

	CA_8A-41C
	8
	　
	　
	Request
	　
	　
	Mandatory

	
	41
	　
	　
	Request
	　
	　
	Mandatory

	CA_3A-38A
	3
	　
	　
	Request
	　
	　
	Mandatory

	
	38
	　
	　
	Request
	　
	　
	Mandatory

	CA_7A-40A
	7
	　
	　
	Request
	　
	　
	Mandatory

	
	40
	　
	　
	Request
	　
	　
	Mandatory

	CA_7A-40C
	7
	　
	　
	Request
	　
	　
	Mandatory

	
	40
	　
	　
	Request
	　
	　
	Mandatory

	CA_8A-42A
	8
	　
	　
	Request
	　
	　
	Mandatory

	
	42
	　
	　
	Request
	　
	　
	Mandatory

	CA_8A-42C
	8
	　
	　
	Request
	　
	　
	Mandatory

	
	42
	　
	　
	Request
	　
	　
	Mandatory


6 Participant company list
1. NTT DOCOMO, INC
2. Nokia networks
3. Media Tek
4. Huawei
5. Qualcomm
6. KDDI
7. Softbank mobile
8. CMCC
9. China Telecom
10. Vodafone
11. Telecom Italia
12. Orange
13. TeliaSonera
14. Ericsson
15. Intel
16. CATT
17. Samsung
18. DISH Network
19. Verizon
20. LGE
21. Black berry

22. Motorola mobility

23. CHTTL

