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1   Background
Rel-15 further NB-IoT enhancements are near to be completed; the TU for performance requirements is allocated from RAN4#86Bis meeting, so the related discussion can be started.
2   Discussion
We analyze RAN1 related agreements one by one to investigate the corresponding possible demodulation performance requirements.
2.1   FDD
Early UL data transmission in Msg3

The contents included in Msg3 and message sizes are different dependent on specific scenarios: initial access, RRC connection re-establishment and handover, the message size should be at least 88bits for legacy LTE, now the intention is just to support early UL data transmission in Msg3 with larger TBS, but UE does not complete the Random Access Procedure based on contention resolution, no demodulation performance requirements need to be introduced to test the early data transmission in Msg3.
Proposal 1: No demodulation performance requirements need to be introduced for early data transmission in Msg3

Physical layer scheduling request (SR)

It is still under discussion for SR sending in RAN1, further investigation and discussion is needed as per RAN1’s progress. Currently we temporarily do not think it is necessary to introduce new test for SR with or without HARQ-ACK transmission, either sending SR or SR + HARQ ACK/NACK, no fundamental demodulation function will be affected.
Proposal 2: No demodulation performance requirements need to be introduced for SR sending with and without HARQ ACK/NACK transmission.
NPRACH false alarm and cell range enhancements
So far, no conclusion is reached for NPRACH false alarm as per RAN1 agreements [1].

For NPRACH range enhancements, the following agreements made in RAN1:
· New NPRACH numerology with 1.25 kHz subcarrier spacing with minimum hop distance of 1.25 kHz.

· Only 800 us CP length is supported

New numerology of 1.25kHz subcarrier spacing and 800us CP length are defined, new demodulation performance requirements needs to be introduced to verify those new features.
Proposal 3: New demodulation performance requirements need to be introduced to verify the new numerology of 1.25kHz subcarrier spacing and 800us CP length for NPRACH FDD for cell range enhancements.

2.2   TDD
NPRACH
RAN1 has reached the following agreements:
· NPRACH for TDD NB-IoT uses only 3.75 kHz as subcarrier spacing single-tone with frequency hopping
· NPRACH TDD symbol duration is 266.67us which is same as NPRACH FDD 
· One symbol group is defined by one CP, and N symbols. 

· A preamble is defined by P symbol groups
· NPRACH formats using G symbol groups with back-to-back transmission followed by a guard time (FFS guard time duration) are supported for 1, 2, and 3 contiguous uplink subframes

· An NPRACH format is associated with one value of N (the number of symbols per symbol group) and CP duration
· G is FFS, and G≥2

· P (number of symbol groups in a preamble) is even.

· For the G symbols groups that are transmitted back-to-back with 3.75 kHz subcarrier spacing, 3.75 kHz and 22.5 kHz hopping distances are supported.

· For the hopping between discontinuous transmissions within one preamble

· FFS hopping distance and hopping pattern

· Cell specific pseudo-random hopping is used between NPRACH preamble repetitions

· FFS details

· Define the following NPRACH formats

	Format
	Description
	G
	P
	N
	CP length 
	Nominal cell size

	0
	Two symbol groups followed by a guard time fit into 1 UL subframe
	2
	4
	1
	4778 Ts

(~155.5us)
	~23.3km

	1
	Two symbol groups followed by a guard time fit into 2 UL subframes
	2
	4
	2
	8192 Ts

(~266.7us)
	~40.0km

	2
	Two symbol groups followed by a guard time fit into 3 UL subframes
	2
	4
	4
	8192 Ts

(~266.7us)
	~40.0km

	0-a
	Three symbol groups followed by a guard time fit into 1 UL subframe
	3
	6
	1
	1536 Ts

(~49.95us)
	~7.5km

	1-a
	Three symbol groups followed by a guard time fit into 2 UL subframes
	3
	6
	2
	3072 Ts

(~99.9us)
	~15.0km


New NPRACH TDD formats are introduced; corresponding demodulation performance requirements need to be defined. The specific NPRACH format can be selected as per the chosen TDD UL/DL configurations, the supported number of repetitions for each format is still FFS, detailed simulation assumptions need RAN1 further agreements.

Proposal 4: Demodulation performance requirements for NPRACH TDD need to be defined with details FFS.
NPUSCH:
· NPUSCH transmissions with 15 kHz subcarrier spacing are supported in all supported UL/DL configurations for NB-IoT TDD.

· 3.75 kHz is also supported, in UL/DL configurations #1, [#3], #4, with the same definition of NB-slot and resource unit as FDD
· For the NPUSCH transmissions with 15 kHz subcarrier spacing, both Multi-tone (3, 6, 12 subcarriers with RU lengths 4ms, 2ms, 1ms) and single tone (with RU length 8ms) transmissions are supported as in FDD NB-IoT for all the supported TDD configurations in TDD NB-IoT other than the TDD configuration #3 and [#6]. The number of supported subcarriers, and RU lengths for TDD configuration #3 and [#6] is FSS (The number of subcarriers and RU lengths as defined in FDD NB-IoT are not precluded).
From the above agreements made by RAN1 so far, NPUSCH FDD is very similar and even same as in FDD NB-IoT, we can choose the same test configurations just with additional uplink-downlink configuration 1.
Proposal 5: Same test configurations and demodulation performance requirements as FDD can be reused for TDD, just with additional uplink-downlink 1 configuration.
3   Proposals
In this contribution, we analyses the RAN1 agreements about further NB-IoT enhancements[1], and give our observations and proposals for the related BS demodulation performance requirements:

Proposal 1: No demodulation performance requirements need to be introduced for early data transmission in Msg3;
Proposal 2: No demodulation performance requirements need to be introduced SR sending with and without HARQ ACK/NACK transmission.
Proposal 3: New demodulation performance requirements need to be introduced to verify the new numerology of 1.25kHz subcarrier spacing and 800us CP length for NPRACH FDD for cell range enhancements.

Proposal 4: Demodulation performance requirements for NPRACH TDD need to be defined with details FFS.

Proposal 5: Same test configurations and demodulation performance requirements as FDD can be reused for TDD, just with additional uplink-downlink 1 configuration.
4   Reference
[1] R1-1803175, RAN1 agreements for Rel-15 Further NB-IoT enhancements, Ericsson
















































































































































































































































































































