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1   Background
During RAN4#90Bis, company raised concerns about the current NPRACH FDD format 2 and NPRACH TDD performance requirements defined in TS 36.104 [4~6], in this contribution, we share our observations and proposals for the NPRACH format 2 and NPRACH TDD performance requirements definition.

2   Discussion
2.1   NPRACH FDD preamble format 2
As per the ideal simulation results provided in [1] from companies for NPRACH format 0：

	Huawei
	Ericsson
	Samsung
	Nokia
	STD

	-6.4
	-6.2
	-4.5
	-4.3
	1.1

	-10.7
	-10.9
	-9.0
	-9.27
	1.0

	2.4
	2.5
	3.0
	4.4
	0.9

	-2.9
	-2.4
	-2.1
	-1.5
	0.6


The ideal results from NPRACH format 2 [2]:

	Huawei
	Ericsson
	Samsung
	Nokia
	STD

	-5.6
	-5.7
	
	
	0.1

	-9.8
	-10.2
	
	
	0.3

	4.9
	4.4
	
	
	0.4

	-1.8
	-4.2
	
	
	1.7


Observation 1: NPRACH format 0 has better performance than NPRACH format 2 from the provided ideal results from companies.

But as per the performance requirements defined in TS 36.104 as shown below:

Table 8.5.3.2.1-1: NPRACH missed detection requirements for FDD

	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 2

	1
	2
	8
	AWGN
	0
	-2.1
	-2.1
	[-3.9]

	
	
	
	EPA1 Low
	200 Hz
	6.1
	6.1
	[6.4]

	
	
	32
	AWGN
	0
	-6.8
	-6.8
	[-8.2]

	
	
	
	EPA1 Low
	200 Hz
	0.5
	0.5
	[-0.3]


Observation 2: NPRACH FDD preamble format 2 has better performance than preamble format 0 from the performance requirements defined in TS 36.104.

What is the reason to make the opposite performance requirements for NPRACH FDD format 0 and format 2? By checking the discussion in RAN4#81 Reno meeting about the Rel-13 NB-IoT performance requirements, the way forward [3] was approved by solving the big span among companies for NB-IoT BS performance requirements:

· Add the STD from ideal results to companies’ averaged values with impairments as the final NB-IoT BS demodulation performance requirements. 
· The STD should be 2dB if larger than 2dB
· Please refer to R4-1609438 “Summary for NB-IoT BS simulation results” for the detailed STD values from ideal results.
It means the final performance requirements for NPRACH FDD preamble format 0 is the final averaged impairments plus the ideal STD.

But as per the simulation results [2] and the final requirements defined in TS 36.104 [6] for NPRACH format 2, no ideal STD is added on top of the averaged impairments results from companies, we think it is the reason to make the different performance requirements for NPRACH FDD format 0 and format 2.

Observation 3: Different methodology is adopted for the final performance requirements definition for NPRACH format 0 and format 2.

Even the ideal STD is added on top of the averaged impairment results for NPRACH FDD format 2 [2], due to different number of company provided the simulation results and thus different ideal STD, the final performance requirements for NPRACH FDD format 2 is still better than FDD format 0 except case with repetition number 8 under fading condition.
Observation 4: NPACH FDD format 2 has better performance requirements than NPRACH FDD format 0 even with the addition of current ideal STD.

Proposal 1: With no more simulations results shared by other company, the current performance requirements  for NPRACH FDD format 2 are still kept in specification; or
Proposal 1a: With more simulation results shared by other company, the same methodology of derivation NPRACH FDD format 0 performance requirements can be reused for the derivation of NPRACH FDD format 2 performance requirements.

2.2   NPRACH TDD preamble formats
As per the simulation results summarized in [2], only one company shared the simulation results for NPRACH TDD, due to the timeline for LTE Rel-15 FeNB-IoT, RAN4 agreed to close the work item by using one company’s results for the final NPRACH TDD performance requirements definition in TS 36.104[6] after one more meeting cycle delay. now company raised concerns about the requirements in TS 36.104 [5~6], from our point of view, companies are voluntary to share the simulation results and all work items in 3GPP have a specific timeline to complete, for the Release 15 NPRACH TDD performance requirements, we would like to have the same proposal as NPRACH FDD format 2 to proceed the future work.
Observation 5: No more company share simulation results for NPRACH TDD after one more meeting cycle delay.

Proposal 2: With no more simulations results shared by other company, the current performance requirements  for NPRACH TDD 2 are still kept in specification; or

Proposal 2a: With more simulation results shared by other company, the same methodology of derivation NPRACH FDD format 0 performance requirements can be reused for the derivation of NPRACH TDD performance requirements.

3   Conclusion / Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Observation 1: NPRACH format 0 has better performance than NPRACH format 2 from the provided ideal results from companies.

Observation 2: NPRACH FDD preamble format 2 has better performance than preamble format 0 from the performance requirements defined in TS 36.104.

Observation 3: Different methodology is adopted for the final performance requirements definition for NPRACH format 0 and format 2.

Observation 4: NPACH FDD format 2 has better performance requirements than NPRACH FDD format 0 even with the addition of current ideal STD.

Proposal 1: With no more simulations results shared by other company, the current performance requirements  for NPRACH FDD format 2 are still kept in specification; or

Proposal 1a: With more simulation results shared by other company, the same methodology of derivation NPRACH FDD format 0 performance requirements can be reused for the derivation of NPRACH FDD format 2 performance requirements.
Observation 5: No more company share simulation results for NPRACH TDD after one more meeting cycle delay.
Proposal 2: With no more simulations results shared by other company, the current performance requirements  for NPRACH TDD 2 are still kept in specification; or

Proposal 2a: With more simulation results shared by other company, the same methodology of derivation NPRACH FDD format 0 performance requirements can be reused for the derivation of NPRACH TDD performance requirements.
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