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1
Introduction
This contribution discussed the impact for UE demodulation requirements due to Rel-14 eNB-IoT based on [1]

 REF _Ref477514114 \r \h 
[2].
2
Summary of Rel-14 eNB-IoT affecting to UE
2.1
Power consumption and latency reduction
RAN1 increased the maximum DL TBS from 680bits to 2,536bits for latency reduction. Accordingly, new UE DL category NB2 is introduced. Table 3 in the appendix shows the new TBS table applicable for UE DL Category NB2. 

Moreover, the number of HARQ processes is increased from 1 to 2; it increases the DL peak rate. 
Table 1 is our proposal for new NPDSCH demodulation requirements due to eNB-IoT, and Table 2 is the MCS table used in the test case. In this assumption, we propose to specify two new demodulation requirements: one for In-band deployment, anchor carrier, and 2NRS; another one for Guard-band/Stand-alone, non-anchor, and 1NRS. This combination is same as Rel-13 NPDSCH demodulation requirements. Both assumption uses 2 HARQ processes. For MCS table, we propose to set TBS higher than 680bits. Therefore R.NB.x sets 808bits and R.NB.y sets 776bits. In order to set higher TBS with coding rate around 0.5, we need to set larger I_SF. In order to avoid long test time due to larger I_SF, we propose to set no repetitions. This is because the higher transmission rate is mainly used in higher SNR condition, and in such a condition, no repetition is used. 
Table 1
Simulation assumption for NPDSCH demodulation requirements for Cat-NB2. 
	Test number
	Deployment mode
	Carrier type
	MCS
	Repetition number
	Propagation condition
	Antenna configuration
	Number of NRS ports
	Number of HARQ processes

	1
	In-band
	Anchor
	R.NB.x
	1
	EPA5
	2x1 Low
	2
	2

	2
	Guard-band / Stand-alone
	Non-anchor
	R.NB.y
	1
	EPA5
	1x1
	1
	2


Table 2
MCS table for Cat-NB2 PDSCH demodulation requirements. 
	Parameters
	
	Value

	Reference channel
	
	R.NB.x
	R.NB.y

	Deployment mode
	
	In-band
	Guard-band / Stand-alone

	Carrier type
	
	Anchor
	Non-anchor

	Modulation
	
	QPSK
	QPSK

	ITBS/ISF
	
	6/6
	9/4

	Coding rate
	
	0.52
	0.5

	Information bit payload
	Bits
	808
	776

	Binary channel bits per subframe (Note 1)
	Bits
	200
	320

	UE DL category
	
	NB2
	NB2

	Note 1: For in-band deployment, LTE configures 4 CRS ports


2.2
Positioning
In order to support the location and positioning protocol, RAN1 introduced the narrowband positioning reference signal (NPRS). With this signal UE will make RSTD measurements in RRC_IDLE mode. 
No impact for UE demodulation requirements. 
2.3
Multicast

eNB-IoT supports the multicast based on SC-PTM, where UE receive SC-MTCH and SC-MCCH on NPDSCH during RRC_IDLE state. 

The difference from the unicast transmission is that UE does not reply HARQ-ACK for SC-MCCH/SC-MTCH reception. This means RAN5 cannot verify the decoding succeed rate. Since the supported parameters such as TBS size, repetition number, for NPDSCH carrying SC-MCCH/SC-MTCH are similar to the unicast transmission scenario, we think the existing Cat-NB1 NPDSCH demodulation requirement covers NPSDCH for SC-MCCH/SC-MTCH. 

RAN1 also introduced new type 1a/2a common search spaces to decode NPDCCH with CRC scrambled by SC-RNTI/G-RNTI. Since RAN1 reuses the existing NPDCCH, the UE demodulation performance should be same as exiting NPDCCH demodulation performance. 

Therefore, we think no new PDCCH/PDSCH demodulation requirements needed due to multicast support.
2.4
Non-anchor carrier operation

In Rel-13 NB-IoT, non-anchor carrier cannot be used for paging or random access procedure. Rel-14 eNB-IoT can configure non-anchor carrier to transmit paging and random access preamble. It does not affect to UE demodulation requirements because of no paring or RAR reception requirements. 
2.5
Mobility enhancement

Rel-14 eNB-IoT are going to introduce RRC Connection Re-establishment procedure caused by radio link failure for UEs that only support the control plane CIoT EPS optimisations. This featured does not affect to UE demodulation requirements. 
3
Conclusion

Proposal 1: No new NPBCH/NPDCCH demodulation requirements are introduced due to eNB-IoT.

Proposal 2: Introduce two new NPDSCH demodulation requirements for eNB-IoT. 
	Test number
	Deployment mode
	Carrier type
	MCS
	Repetition number
	Propagation condition
	Antenna configuration
	Number of NRS ports
	Number of HARQ processes

	1
	In-band
	Anchor
	R.NB.x
	1
	EPA5
	2x1 Low
	2
	2

	2
	Guard-band / Stand-alone
	Non-anchor
	R.NB.y
	1
	EPA5
	1x1
	1
	2
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Appendix TBS table for DL Cat-NB2
Table 3
New TBS table applicable for DL Category NB2. 
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	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872 

	6
	88
	176
	256
	392
	504
	600
	808 
	1032 

	7
	104
	224
	328
	472
	584
	680
	968 
	1224 

	8
	120
	256
	392
	536
	680
	808 
	1096 
	1352 

	9
	136
	296
	456
	616
	776 
	936 
	1256 
	1544 

	10
	144
	328
	504
	680
	872 
	1032 
	1384 
	1736 

	11
	176
	376
	584
	776 
	1000 
	1192 
	1608 
	2024 

	12
	208
	440
	680
	904 
	1128 
	1352 
	1800 
	2280 

	13
	224 
	488 
	744 
	1128 
	1256 
	1544 
	2024 
	2536 


2

