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1   Introduction
In this contribution, we would like to discuss the impact of B5C on the RAN4 specification of UE demodulation performance requirements. In the Annex we briefly summarize the agreements in RAN1 according to [1]. In Section 2 we analyze the impact on UE demodulation performance requirements. In Section 3, we will discuss the UE performance requirements that should be specified in Rel-13.

2   Analysis of B5C on UE demodulation
To support up to 5CC CA, the two PUCCH cell groups and DC-like two simultaneous PUCCH transmissions are introduced for HARQ-ACK and/or CSI feedback. The motivation is the balance the uplink load when UE can support two uplinks.
To support up to 32CCs, the uplink HARQ-ACK and CSI feedback mechanism is enhanced by also introducing two PUCCH cell groups and new PUSCH-like PUCCH format 4/5 with TBCC (tail bite convolution coding) and CRC. And the other mechanisms like UCI on PUSCH, downlink control channel enhancement and etc are also introduced in order to support more than 22 bit ACK/NACK or CSI feedback. Besides, the new UE categories supporting up to 32CCs are specified.
From the downlink demodulation performance requirement perspective, the following new requirements may need to be considered:
· To support up to 5CC CA, introduce the 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; 
· To support up to 32CCs CA, introduce the new downlink CA demodulation performance requirements with two PUCCH cell groups for CA band combinations with up to 32CCs for the new UE categories 
The first one is more of functionality. But since 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. 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. For the applicability issue, we would like to discuss further in the following section.
The second one will be based on the new introduced CA combinations with larger than 5CCs and up to 32CCs. So far in Rel-13 there is no plan from operators to introduce such new combinations. Correspondingly the UE architecture supporting up to 32CC CA is unclear. In RRM it is agreed not to introduce the new requirements for up to 32CCs. So it would be reasonable not to introduce the new demodulation requirements for such cases either.
Proposal 1: introduce the new TM4 CA demodulation performance requirements with two PUCCH cell groups 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 supporting two PUCCH CGs.
Proposal 2: Do not introduce the new UE demodulation performance requirements for up to 32 CC CA.
3   New TM4 CA tests with two PUCCH CGs
We propose to specify the new TM4 CA demodulation performance requirements with two PUCCH CGs by reusing the requirements of the existing TM4 CA tests and the parameters of the existing TM4 DC tests. 
Proposal 3: reuse the existing TM4 CA demodulation and TM4 DC demodulation performance requirements to design the new TM4 CA demodulation requirements with two PUCCH CGs.

One related issue is the applicability of the new requirements. In our view, it will be related to both RF capability and baseband capability, i.e., whether to support CA combination with 2UL and maybe UE UL category. And we also need to take the conclusion of the decision on the capability discussion for B5C new features. So the new requirements are only applicable to UE with the above capabilities, and we should wait for RAN decision on B5C new feature capabilities.
In the following, we provide the draft CR.
-------------- Start of changes------------
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for single carrier and CA with one UL
For single carrier, the requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2. 

For CA with 2 DL CCs, the requirements are specified in Table 8.2.1.4.3-4, with the addition of the parameters in Table 8.2.1.4.3-3 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.

For CA with 3 DL CCs, the requirements are specified in Table 8.2.1.4.3-6, based on single carrier requirement specified in Table 8.2.1.4.3B-2, with the addition of the parameters in Table 8.2.1.4.3-3 and the downlink physical channel setup according to Annex C.3.2.

For CA with4  DL CCs, the requirements are specified in Table 8.2.1.4.3-7, based on single carrier requirement specified in Table 8.2.1.4.3B-2, with the addition of the parameters in Table 8.2.1.4.3-3 and the downlink physical channel setup according to Annex C.3.2.

For CA with 5  DL CCs, the requirements are specified in Table 8.2.1.4.3-8, based on single carrier requirement specified in Table 8.2.1.4.3B-2, with the addition of the parameters in Table 8.2.1.4.3-3 and the downlink physical channel setup according to Annex C.3.2.
-------------- Unchanged part omitted ------------

8.2.1.4.3B
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for CA supporting two PUCCH cell groups (with two UL)
For CA with two PUCCH cell groups (CGs) the requirements are specified in Table 8.2.1.4.3B-3 for 2DL CCs, Table 8.2.1.4.3B-4 for 3DL CCs, Table 8.2.1.4.3B-5 for 4DL CCs, Table 8.2.1.4.3B-6 for 5DL CCs, based on single carrier requirement specified in Table 8.2.1.4.3B-2, with the addition of the parameters in Table 8.2.1.4.3B-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding by using CA with two PUCCH cell groups for HARQ-ACK and CSI feedbacks.
Note: the applicability will be specified.

Table 8.2.1.4.3B-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for CA with two PUCCH CGs
	Parameter
	Unit
	Values

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6 for 1.4MHz, 4 for 3MHz and 5MHz CCs, 6 for 10MHz CCs, and 8 for 15MHz CCs and 20MHz CCs

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode 
	
	4

	ACK/NACK transmission
	
	Separate ACK/NACK feedbacks with PUCCH format 1b for two DL CC cases and PUCCH format 3 for larger than three DL CC cases on the [CG#1] and [CG#2]

	CSI feedback
	
	Separate PUSCH feedbacks on the [CG#1] and [CG#2] 

	Time offset between any two DL CCs
	μs
	0

	Note 1:

[image: image4.wmf]1

=

B

P

.

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
The same PDSCH transmission mode is applied to each component carrier.


Table 8.2.1.4.3B-2: Single carrier performance for multiple CA configurations

	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1.4MHz
	R.14-4 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	10.4

	3MHz
	R.14-5 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	9.5

	5MHz
	R.14-6 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	9.5

	10 MHz
	R.14 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	10.1

	15MHz
	R.14-7 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	10.1

	20MHz
	R.14-3 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	70
	10.3


Table 8.2.1.4.3B-3: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for 2 DL CCs
	Test num.
	Band-width combination
	Requirement
	UE category

	1
	2x10 MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥3

	2
	2x20 MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	3
	2x5 MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥2

	4
	10+5 MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥3

	5
	15+5 MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥3

	Note 1:
The OCNG pattern applies for each CC. 

Note 2: 
The applicability of requirements for different dual connectvity configurations and bandwidth combination sets is defined in TBD.


Table 8.2.1.4.3B-4: Minimum performance (FRC) based on single carrier performance for CA with 3 DL CCs

	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	3x20MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	2
	20MHz+20MHz+15MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	3
	20MHz+20MHz+10MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	4
	20MHz+15MHz+15MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	5
	20MHz+15MHz+10MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	6
	20MHz+10MHz+10MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	7
	15MHz+15MHz+10MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	8
	20MHz+10MHz+5MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	9
	20MHz+15MHz+5MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in TBD.


Table 8.2.1.4.3B-5: Minimum performance (FRC) based on single carrier performance for CA with 4 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	4x20MHz

	As specified in Table 8.2.1.4.3B-2 per CC
	≥8

	2
	10MHz+20MHz+20MHz+20MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥8

	3
	10MHz+10MHz+20MHz+20MHz
	As specified in Table 8.2.1.4.3B-2 per CC
	≥8

	NOTE 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in TBD.


Table 8.2.1.4.3B-6: Minimum performance (FRC) based on single carrier performance for CA with 5 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	5x20MHz

	As specified in Table 8.2.1.4.3B-2 per CC
	8, ≥11

	NOTE 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in TBD.


-------------- End of changes ------------
4   Conclusion / Proposals
In this contribution, we discuss the impact of B5C on the UE demodulation performance requirements. For the enhancement to support up to 5CCs, we propose to introduce the new demodulation performance requirements to replace the existing ones for the test. The purpose is to verify the functionality to support two PUCCH CGs without introducing the additional test cases. For the enhancement up to 32CCs, since there is no such CA combinations and the UE architecture is unclear, we propose not to specify the new UE demodulation performance requirements for up to 32 CC CA. The proposals are summarized below.
Proposal 1: introduce the new TM4 CA demodulation performance requirements with two PUCCH cell groups 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 supporting two PUCCH CGs.

Proposal 2: Do not introduce the new UE demodulation performance requirements for up to 32 CC CA.
Proposal 3: reuse the existing TM4 CA demodulation and TM4 DC demodulation performance requirements to design the new TM4 CA demodulation requirements with two PUCCH CGs.
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6   Annex: Summary of RAN1 agreements
In this section, we will briefly summarize the RAN1 agreements for B5C.

	B5C features
	Descriptions
	UE or BS
	New test?
	Analysis

	PUCCH supporting up to 5CCs
	PUCCH transmission on 2 serving cells is realized by two PUCCCH cell groups (CGs), i.e., one PCell and one SCell can be used to transmit ACK/NACK and P-CSI/A-CSI
	UE
	Yes
	Verify the functionally supporting 2 uplink PUCCH ACK/NACK and CSI feedback, since the similar DC performance requirements are defined and can be reused.

	
	
	BS
	No
	No new algorithm and implementation is needed.

	New PUCCH format(s) supporting up to 32CCs
	Uplink: Two PUCCH cell groups are configured for up to 32 CCs and PUSCH-like new PUCCH formats are specified for more than 22-bits HARQ-ACK and CSI feedback. And dynamic HARQ-ACK codebook is specified. New schemes of UCI on PUSCH is designed with RI coding for more than 22-bit and new beta offset for HARQ-ACK on PUSCH.

Downlink: Effort to reduce the blind detection numbers for USS. Define the new UE categories supporting up to 32CCs.
	UE
	No
	So far there is no agreed architecture of UE supporting up to 32CCs and no CA bandwidth combination supporting up to 32CCs. There is no RF and RRM requirements supporting up to 32 CCs specified in Rel-13.

	
	
	BS
	Yes
	Verify the demodulation performance for PUCCH format 4 supporting up to 32 CCs, say more than 22bit ACK/NACK in a subframe.
Verify the demodulation performance of UCL on PUSCH

















































































































































































































































































































3GPP


_1288433084.unknown

_1288433196.unknown

_1288462209.unknown

_1270742572.unknown

