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1   Background
In RAN4#78 meeting, R4-161222 Way forward on UE demodulation performance for B5C was agreed, about whether or not introduce UE demodulation requirement for UE supporting up to 5CC CA with PUSCH SCell configured, consensus was not reached yet. In this contribution, we give our further analyses about it.

2   Discussion

In the core part of B5C WI, the primary and secondary PUCCH groups with PCell and PUSCH SCell respectively are defined, and DC-like two simultaneous PUCCH transmissions are introduced for HARQ-ACK and/or CSI feedback. The motivation is to balance the uplink load when UE can support two uplinks.

Like discussed in RAN4#78, to support up to 5CC CA, introduce new downlink demodulation performance requirements like DC TM4 tests, which is used to verify the functionality to support two PUCCH ACK/NACK and CSI feedback; It is more of functionality test, but RAN4 has already specified the DC TM4 requirements with two PUCCH feedbacks, we can reuse the existing requirements to build the new one, which saves the effort. One possible solution is to reuse the TM4 CA per-CC requirements and bandwidth combinations for each test and reuse the parameters of TM4 DC performance requirements to specify the new 2UL CA demodulation requirements. We propose to run the new requirements with two PUCCH feedbacks for UE supporting 2UL transmissions to replace the existing 1UL based requirements for FDD CA and TDD CA. In that sense the test case number for a UE is not increased and the additional gain is that the support of 2UL HARQ-ACK/CSI feedbacks can be verified. 

Proposal 1: Introduce the new TM4 CA demodulation performance requirements with PUCCH SCell for feedback of HARQ-ACK and CSI, and replace the existing one uplink based TM4 CA demodulation performance requirements by them when testing CA UE configured with PUCCH SCell.

Proposal 2: Reuse the existing TM4 CA demodulation and TM4 DC demodulation performance requirements to design the new TM4 CA demodulation requirements with PUCCH SCell.

3   New TM4 CA tests with PUCCH SCell

Considering there are separate FDD, TDD and TDD-FDD CA and DC performance requirement defined in TS 36.101, if we reuse the existing TM4 CA demodulation and TM4 DC demodulation performance requirement to design the new TM4 CA demodulation requirements with PUCCH SCell, also new separate FDD, TDD and TDD-FDD CA with PUCCH SCell performance requirements need to be defined.

The HARQ timing is different for TDD-FDD CA with FDD PCell and TDD PCell with 1 UL CC, there will be many cases for CA with PUCCH SCell for the HARQ timing consider the UE procedure on PUCCH transmission is independent between primary PUCCH group and secondary PUCCH group, especially for more than 2CC as listed in Table 3-1 as example. 
	Scenario
	Primary PUCCH group
	Secondary PUCCH group

	1
	FDD PCell
	TDD PUCCH SCell

	2
	TDD PCell
	FDD PUCCH SCell

	3
	FDD PCell, FDD SCell
	TDD PUCCH SCell, TDD SCell

	4
	TDD PCell, TDD SCell
	FDD PUCCH SCell, FDD SCell

	3
	FDD PCell, TDD SCell
	TDD PUCCH SCell, FDD SCell

	4
	TDD PCell, FDD SCell
	FDD PUCCH SCell, TDD SCell

	…
	…
	…



Table 3-1: Different combination scenarios for TDD-FDD CA with PUCCH SCell
To reduce the test case number and test cost, and the HARQ timing in each of the PUCCH group is same as the existing legacy TDD-FDD CA, it is not necessary to test it again, we propose that only the simplest TDD-FDD carrier aggregation with 2CC related performance requirements for scenario 1 and 2 listed in Table 3-1 need to be defined. We do not assign the FDD Cell or TDD Cell role in the performance requirement definition, i.e. it should act as PCell or SCell, people can use it for both scenario 1 and 2 based on the real testing.
For this RAN478bis meeting, we also bring CRs for TDD CA, FDD CA and TDD-FDD CA as per the above analysis, we propose that RAN4 also agree the corresponding CRs to cover the minimum set test for UE demodulation test with PUCCH SCell.
Proposal 3: New separate FDD CA, TDD CA and TDD-FDD CA with PUCCH SCell performance requirements need to be defined. TDD-FDD CA with PUCCH SCell only cover the simplest combination that primary PUCCH group and secondary PUCCH group contain only one FDD Cell or TDD Cell respectively.
Proposal 4: RAN4 agrees the corresponding CRs which cover the scenarios listed in Propose 3.
4   Proposals
In this contribution, we further analyses the necessity to introduce the new TM4 CA test with PUCCH SCell, and our proposals are:

Proposal 1: Introduce the new TM4 CA demodulation performance requirements with PUCCH SCell for feedback of HARQ-ACK and CSI, and replace the existing one uplink based TM4 CA demodulation performance requirements by them when testing CA UE configured with PUCCH SCell.

Proposal 2: Reuse the existing TM4 CA demodulation and TM4 DC demodulation performance requirements to design the new TM4 CA demodulation requirements with PUCCH SCell.

Proposal 3: New separate FDD CA, TDD CA and TDD-FDD CA with PUCCH SCell performance requirements need to be defined. TDD-FDD CA with PUCCH SCell only cover the simplest combination that primary PUCCH group and secondary PUCCH group contain only one FDD Cell or TDD Cell respectively.

Proposal 4: RAN4 agrees the corresponding CRs which cover the scenarios listed in Propose 3.
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