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1 Introduction

[bookmark: _GoBack]In RAN4#82bis meeting, an issue of different BS transmission power between standalone and in-band/guard-band modes, and its impact on the lengthy test time for Release 13 NPDCCH test case (caused by extensively large Repetition Level of 1024) was brought up. In this contribution, we share our view on this issue and make appropriate proposals. 

2 [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Issue and discussion on transmission power of NB-IoT standalone mode

The issue is that, as shown in [1], it specifies the RAN1 assumptions for evaluating performance of acquisition of NPSS, NSSS, NPBCH, SIB1-NB and SI messages, which are also listed in Table 1 below: 
	Parameter
	Value

	BS TX antenna configuration
	1Tx for stand-alone
2Tx for in-band/guard band

	BS power
	43 dBm for stand-alone
35 dBm for in-band/guard-band

	System BW
	180kHz

	Band
	Band 8 (900 MHz)

	Channel model
	TU

	Doppler spread
	1 Hz

	Initial frequency error
@ acquisition of NPSS
	±20 ppm

	Frequency error
@ acquisition of NSSS, NPBCH, NPDSCH
	±50 Hz

	UE RX antenna configuration
	1 Rx

	*UE NF
	5, 9 dB

	Coupling loss
	144, 154, 164 dB


Table 1 assumptions for evaluating performance of acquisition of NPSS, NSSS, NPBCH, SIB1-NB and SI messages

Apparently, it is RAN1’s assumption that NB-IoT standalone mode uses 1 TX antenna and can transmit at 43 dBm. While for in-band and guard-band mode, only 35 dBm TX power is allowed. Whereas, in RAN4, it has already made test case for Standalone and Guard-band modes together as a single group, as shown in Table 8.12.2.1.1-1 of TS 36.101 [2], which is also shown below.
Table 8.12.2.1.1-1: Minimum performance NPDCCH [2]
	Test number
	Deployment mode 
	Repetition number
(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	Stand-alone/Guard-band
	128
	Anchor
	R.NB.3 FDD
	EPA5
	1
	1
	[-4.9]

	2
	Stand-alone/Guard-band
	1024
	Non-anchor
	R.NB.3 FDD
	ETU1
	1
	1
	[-11.4]


 
Based on Test number 2 in Table 8.12.2.1.1-1 [2], it suggests that, for enhanced coverage of target SNR at around -12dB, it is necessary for the same NPDCCH repeatedly transmitted for 1024 times to achieve the 1% BLER target. On the other hand, based on RAN1’s assumption, standalone mode can transmit with power 8dB larger than guard-band mode. Given the same target MCL of 164dB, it seems controversial between RAN1’s transmission power assumption and RAN4’s target SNR for coverage of standalone and guard-band modes. Our understanding is that:

Observation 1: If the 8dB transmission power difference and the same reception target SNR are both true for standalone and guard-band modes, it implies that the coverage area of standalone and guard-band modes might be different, which may have further impact on the MCL assumption.

Observation 2: If the 8dB transmission power difference and the same MCL are both true for standalone and guard-band modes, it means that it is inappropriate to group the two modes in one BLER vs. SNR (w.r.t. the same Repetition Level) requirement.

Observation 3: It may be also possible that the 8dB transmission power difference does not hold for Release 13 NB-IoT tests cases.

Proposal 1: If Observation 1 and 3 are accepted, there is no further action required for Release 13 NB-IoT tests cases.

Proposal 2: If Observation 2 is accepted and the extensively lengthy test time for 1024 repetition causes severe concern, the particular test case can be simply suspended and solved in Release 14 eNB-IoT WI, considering that Release 13 NB-IoT WI has already completed and is under maintenance stage.

3 Conclusion 

In this contribution, we share our view on the issue of different BS transmission power between standalone and in-band/guard-band modes, and its impact on the lengthy test time for Release 13 NPDCCH test case and make appropriate proposals.

Observation 1: If the 8dB transmission power difference and the same reception target SNR are both true for standalone and guard-band modes, it implies that the coverage area of standalone and guard-band modes are different, which may have further impact on the MCL assumption.

Observation 2: If the 8dB transmission power difference and the same MCL are both true for standalone and guard-band modes, it means that it is inappropriate to group the two modes in one BLER vs. SNR (w.r.t. the same Repetition Level) requirement.

Observation 3: It may be also possible that the 8dB transmission power difference does not hold for Release 13 NB-IoT tests cases.

Proposal 1: If Observation 1 and 3 are accepted, there is no further action required for Release 13 NB-IoT tests cases.

Proposal 2: If Observation 2 is accepted and the extensively lengthy test time for 1024 repetition causes severe concern, the particular test case can be simply suspended and solved in Release 14 eNB-IoT WI, considering that Release 13 NB-IoT WI has already completed and is under maintenance stage.
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