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1   Background
In RAN4#87, the way forward on the NR UE PDSCH demodulation performance requirements was approved [1], where most of parameters were decided. During the offline discussion, the test cases with the concrete parameters were discussed and seemed agreeable to the group. Accordingly, we provide the simulation results based on those test cases in the other accompanied contribution.
In this contribution, we would like to further discuss two remaining issues:

· Bandwidths for the demodulation performance requirements

· How to specify the LTE transmission/reception for EN-DC demodulation performance requirements 
2   Discussion

2.1   Bandwidths
For LTE CA, the flexible specification structure is defined. The details are as follows. The single carrier demodulation performance requirements with the different system bandwidths are defined. The CA demodulation performance requirements are defined in terms of single carrier requirements. During the test, the PDSCH-es are transmitted on all the CC-s simultaneously and the performance is verified per CC individually. In the specification, the maximum aggregated bandwidth corresponding to each CA configuration is listed. During the test, a CA configuration with the largest aggregated bandwidth supported by the UE under test among all the supported CA configurations will be configured.

For NR, from the first release, the NR-NR CA and EN-DC with NR-NR CA will be supported. Thus we should consider following the same approach as LTE CA to specify the demodulation performance requirements.
As the first step, the single carrier demodulation performance requirements with all the supported bandwidths for each SCS should be specified. In that sense, the maximum flexibility of the specification can be obtained. So we would like to follow LTE CA specification structure to define EN-DC demodulation performance requirements. 
· Proposal 1: The NR single carrier demodulation performance requirements with various bandwidths should be specified such that the PDSCH should be transmitted on all the CC-s simultaneously when there are more than one NR CC configured and the performance will be verified per CC individually against the NR single carrier demodulation performance requirements. 

But the drawback is that the workload would be very high considering that 31 bandwidths for different SCS-es are supported.

In our view, the most urgent work is to finalize the demodulation performance requirements for EN-DC first and then for SA and late drop. Thus although in the future we would need finalize the demodulation performance requirements with all the channel bandwidths, now we could focus on the typical EN-DC scenarios at the first stage of work for the NE UE demodulation performance requirements.
In Table 1, we list all the NR operating bands defined in Rel-15 until now, and highlighted the NR bands with which the EN-DC band combinations are specified.

In Table 2, we list the bandwidths for all the bands which can support EN-DC. It can be observed that almost all the bands except for Band n51, n76 and n79 can support 10MHz with 15KHz SCS and 20MHz with 30KHz SCS.
· Observation 1: all the bands except for Band n51, n76 and n79 can support 10MHz with 15KHz SCS and 20MHz with 30KHz SCS.
For n79, we can use 40MHz with 15KHz SCS or 30KHz SCS. In our view, 30KHz SCS would be more typical use case. For n51 and n76, we should consider defining the demodulation performance requirements by using 5MHz with 15KHz SCS.
· Proposal 2: to define the demodulation performance requirements for NSA, first focus on the following channel bandwidth and SCS combinations to specify the single carrier performance requirements
· 10MHz with 15KHz SCS

· 20MHz with 30KHz SCS

· 40MHz with 30KHz SCS

· 5MHz with 15KHz SCS
Table 1: NR operating bands for which the EN-DC band combinations are specified
	NR operating band
	Intra-band contiguous EN-DC
	Intra-band non-contiguous EN-DC
	Inter-band EN-DC

	n1
	
	
	

	n2
	
	
	

	n3
	
	Yes
	Yes

	n5
	
	
	Yes

	n7
	
	
	Yes

	n8
	
	
	Yes

	n12
	
	
	

	n20
	
	
	

	n25
	
	
	

	n28
	
	
	Yes

	n34
	
	
	

	n38
	
	
	

	n39
	
	
	

	n40
	
	
	Yes

	n41
	Yes
	Yes
	Yes

	n51
	
	
	Yes

	n66
	
	
	Yes

	n70
	
	
	

	n71
	Yes
	
	Yes

	
	
	
	

	n75
	
	
	Yes

	n76
	
	
	Yes

	n77
	
	
	Yes

	n78
	
	
	Yes

	n79
	
	
	Yes

	n80
	
	
	Yes

	n81
	
	
	Yes

	n82
	
	
	Yes

	n83
	
	
	Yes

	n84
	
	
	Yes

	n86
	
	
	Yes


Table 2: Channel bandwidths for each NR band which supports EN-DC
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes

	NOTE 1:
90% spectrum utilization may not be achieved for 30kHz SCS.

NOTE 2:
90% spectrum utilization may not be achieved for 60kHz SCS.
NOTE 3:
This UE channel bandwidth is applicable only to downlink. 


2.2   Configuration of LTE carrier for EN-DC demodulation tests
EN-DC capable UE should first camp on LTE to finalize the initial access and then will be configured with NR PSCell. It means for NSA demodulation test the LTE PSCell has to be configured. Besides, the soft buffer on the UE would be shared by NR and LTE.
So to ensure the initial access and fully verify the UE capability to support EN-DC, we would like to propose the proper configuration for the transmission on LTE CC for EN-DC demodulation performance requirements. Since for LTE TM3 is the most popular transmission scheme configured, we propose that 

· Proposal 3: LTE TM3 and two layers (2 Ranks) shall be configured on LTE CC(s) with the largest aggregation bandwidth for all the EN-DC demodulation performance requirements.

3   Conclusion / Proposals
In this contribution, we discussed two remaining issues for the EN-DC demodulation performance requirements. Based on the discussion we have the following observation and proposals:
· Proposal 1: The NR single carrier demodulation performance requirements with various bandwidths should be specified such that the PDSCH should be transmitted on all the CC-s simultaneously when there are more than one NR CC configured and the performance will be verified per CC individually against the NR single carrier demodulation performance requirements. 

· Observation 1: all the bands except for Band n51, n76 and n79 can support 10MHz with 15KHz SCS and 20MHz with 30KHz SCS.
· Proposal 2: to define the demodulation performance requirements for NSA, first focus on the following channel bandwidth and SCS combinations to specify the single carrier performance requirements

· 10MHz with 15KHz SCS

· 20MHz with 30KHz SCS

· 40MHz with 30KHz SCS

· 5MHz with 15KHz SCS

· Proposal 3: LTE TM3 and two layers (2 Ranks) shall be configured on LTE CC(s) with the largest aggregation bandwidth for all the EN-DC demodulation performance requirements.
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