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1. Introduction
In the RAN#67, a way forward [1] on the procedure to clarify which band(s) shall be required to be mandatorily supported as PCell by the UE supporting certain CA combinations. In this contribution, we share our views along with the way forward.
2. CA configurations
Firstly, we share the CA configuration list handled in this contribution where which band(s) shall be mandatorily supported as PCell is proposed. 

Table 2.1-1: Existing E-UTRA CA configurations for inter-band CA

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA 
Configuration
	E-UTRA 
Bands
	PCell mandatory 

support
	Bandwidth combination set
	Remark

	CA_1A-3A
	1
	Request
	0
	Even either of bands is not supported as PCell, still Quadplxer is required. In addition, the requirements are generated based on using Quadplexer. 

	
	3
	Request 
	
	

	CA_1A-19A
	1
	Request
	0
	Low/High bands with one diplexer

	
	19
	Request 
	
	

	CA_1A-21A
	1
	Request
	0
	Low/High bands with one diplexer

	
	21
	Request 
	
	

	CA_1A-28A
	1
	Request
	0
	Low/High bands with one diplexer. In addition, the requirements are generated based on using Harmonic Trap Filter (HTF).

	
	28
	Request 
	
	

	CA_1A-42A
	1
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception
	
	

	CA_1A-42C
	1
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception 
	
	

	CA_3A-42A
	3
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception
	
	

	CA_3A-42C
	3
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception 
	
	

	CA_3A-19A
	3
	Request
	0
	Low/High bands with one diplexer

	
	19
	Request 
	
	

	CA_3A-28A
	3
	Request
	0
	Low/High bands with one diplexer

	
	28
	Request 
	
	

	CA_19A-21A
	19
	Request
	0
	Low/High bands with one diplexer

	
	21
	Request 
	
	

	CA_19A-42A
	19
	Request
	0
	The details are discussed in the Section 3

	
	42
	Exception 
	
	

	CA_19A-42C
	19
	Request
	0
	The details are discussed in the Section 3

	
	42
	Exception
	
	

	CA_1A-3A-19A
	1
	Request
	0
	In general, combination of a diplexer and a Quadplexer. No advantage to avoid supporting either or some of bands as PCell.

	
	3
	Request 
	
	

	
	19
	Request
	
	

	CA_1A-19A-21A
	1
	Request 
	0
	In general, combination of a diplexer for low/high and a diplexer or Quadplexer for 1+21. No advantage to avoid supporting either or some of bands as PCell.

	
	19
	Request
	
	

	
	21
	Request
	
	


Table 2.1-2: Being specified E-UTRA CA configurations for inter-band CA

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA 
Configuration
	E-UTRA 
Bands
	PCell mandatory 

support
	Bandwidth
Combination
set
	Remark

	CA_19A-28A
	19
	Request
	0
	In general, Quadplexer for 19+28. No advantage to avoid supporting either or some of bands as PCell.

	
	28
	Request
	
	

	CA_21A-42A
	21
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception
	
	

	CA_21A-42C
	21
	Request
	0
	Details are discussed in the Section 3

	
	42
	Exception
	
	

	CA_1A-3A-42A
	1
	Request
	0
	Details are discussed in the Section 3

	
	3
	Request
	
	

	
	42
	Exception
	
	

	CA_1A-19A-42A
	1
	Request
	0
	Details are discussed in the Section 3

	
	19
	Request
	
	

	
	42
	Exception
	
	

	CA_1A-21A-42A
	1
	Request
	0
	Details are discussed in the Section 3

	
	21
	Request
	
	

	
	42
	Exception
	
	

	CA_3A-19A-42A
	3
	Request
	0
	Details are discussed in the Section 3

	
	19
	Request
	
	

	
	42
	Exception
	
	

	CA_19A-21A-42A
	19
	Request
	0
	Details are discussed in the Section 3

	
	21
	Request
	
	

	
	42
	Exception
	
	

	CA_1A-19A-28A
	1
	Request
	0
	In general, combination of a diplexer for low/high and a Quadplexer for 19+28. No advantage to avoid supporting either or some of bands as PCell.

	
	19
	Request
	
	

	
	28
	Request
	
	


3. Handling of TDD PCell for TDD-FDD CA
Firstly, for a UE to support TDD-FDD CA, a specific capability shall be supported by the UE. That is tdd-FDD-CA-PCellDuplex. The capability itself was introduced in Rel-12 as an optional feature. Based on TS36.331, the UE which supports this capability shall further indicate that either of the followings is supported.

Table 3.1-1: 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)


In order to set “1” to at least either or TDD PCell and FDD PCell for TDD-FDD CA, the UE shall support relevant RAN1 specifications. However, in our understanding, supporting TDD PCell is even more challenging than doing FDD PCell specifically from baseband point of views.
· To support FDD PCell for TDD-FDD CA, the requirements to support FDD PCell for FDD-FDD CA can be almost reused.

· To support TDD PCell for TDD-FDD CA, unlike FDD PCell for TDD-FDD CA, the requirements to support TDD PCell for TDD-TDD CA cannot be reused as it is. The fundamental difference comes from the fact that new DL HARQ timings for FDD SCell were introduced. Since there is no configuration whose sub-frames are all DL for the existing TDD UL-DL configurations, the DL HARQ timings already supported in TDD and TDD-TDD CA cannot be used for FDD SCell. Therefore, it was essential to specify new DL HARQ timing(s) for respective TDD UL-DL configuration of the PCell for TDD-FDD CA in RAN1. 
From the above reasons, the following observation is obtained.

· 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.

According to TS 36.306, the UE can set a UE capability bit if the corresponding feature has been implemented and successfully tested. To conduct the inter-operable test, the eNB shall implement the new DL HARQ timing(s) for TDD PCell, whereas the FDD PCell operation can be tested by the eNB with the legacy CA functionalities. From the IOT point of view, the following is observed.
· Observation 2: TDD PCell for TDD-FDD CA will require more efforts to conduct and pass the inter-operable test.

Moreover, still square brackets for relaxation values for MOP and REFSENS for CA combination including Band 42 can be seen in TS 36.101 since it seems that vendors adopt a cautious stance to remove them, although we still the values are appropriate. In other words, at least some think that some challenges may exist to satisfy the requirements from UE RF perspective. Thus, not always forcing TDD PCell to be mandatory may be able to mitigate the challenges.

· Observation 3: Implementing TDD PCell for TDD-FDD CA specifically including Band 42 may have some challenges to satisfy RF requirements.
 From the above three observations, we concluded the following and it is incorporated into some of the above Talbles.
· Conclusion: CA configurations including Band 42, Band 42 PCell shall be allowed not to be required to be mandatorily supported by the UEs.
4. Conclusion
In this contribution, we proposed that which band(s) shall be mandatorily supported as PCell by the UE for some CA configurations. In addition, we discussed some challenges to mandatorily support TDD PCell for CA configurations including Band 42. 
· Proposal for PCell mandatory support
1. See Table 2.1-1 and Table 2.1-2 in the Section 2.

· Conclusion: CA configurations including Band 42, Band 42 PCell shall be allowed not to be required to be mandatorily supported by the UEs.
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