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1 Introduction

In this contribution we provide our initial views on the scope of Rel.14 eNB-IoT UE demodulation performance requirements.
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The recently approved Work Item on Enhanced NB-IoT (eNB-IoT) [1] has defined new eNB-IoT capabilities. Based on [1], we summarize the following objectives. In particular, this part that may have potential impact on UE demodulation requirements are highlighted.  
Positioning:
Introduce E-CID core requirements:
· RSRP/RSRQ measurement [RAN4 only]
· UE Rx-Tx time difference measurement [RAN4 only]
· OTDOA is supported
· Baseline signal(s) are: NB-IoT Rel-13 signals, LTE CRS/PRS in 1 PRB
· To use a new signal other than above, RAN1 should find substantial performance/UE complexity benefit over using a signal in the above list, without significant UE complexity or power consumption impact
· UTDOA positioning is supported under the following conditions:
· It uses an existing NB-IoT transmission
· It can be used by Rel-13 UEs
· Any signal used for positioning needs to have its accuracy, complexity, UE power consumption performance confirmed in RAN1
· Final approval of RAN3, RAN4 CRs relating to a particular method (OTDOA/UTDOA) are conditional on this RAN1 verification
Multicast:
· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 
· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions
Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 
· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
Mobility and service continuity enhancements
· Enhancement(s) to connected mode mobility in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption.   [RAN2, RAN3,RAN4].
New Power Class(es)
· Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13 (RAN4, RAN2).
Power consumption and latency reduction
· Support in DL and UL for 2 HARQ processes and larger maximum TBS [RAN1, RAN2, RAN4].

More specifically, the agreements for the 2 HARQ processes and supporting larger maximum TBS are:
· The total number of soft channel bits for the new NB-IoT category is 6400 bits for 1 HARQ and 2 HARQ
· The HD-FDD guard period for the new NB-IoT category is Type B
· After receiving one UL grant, Rel-14 NB-IoT UE supporting 2 HARQ processes is required to continue monitoring any NPDCCH search spaces containing candidates ending at least 2 ms before the start of the first NPUSCH format 1
· Support max DL and UL TBS of 2536 bits for two HARQ processes.
· Adopt the same NPDSCH and NPUSCH TBS tables for two HARQ processes as for the single HARQ process defined in R1-1613508.
· This replaces the following agreements from RAN1#86bis:
· Maximum DL TBS is 1352 bits
· Maximum UL TBS is 1800 bits
· The same values of N_SF and N_RU and I_TBS are used as in Rel-13

Proposal 1: Based on above agreements, for downlink, new NPDSCH demodulation performance requirements should be considered from two aspects:
· For 2 HARQ processes, it may take more time to complete any one of the two HARQ processes due to time division alternative transmission of each HARQ process. On the other hand, it may bring more time diversity and SNR gains compared with single HARQ process. 
· For larger maximum TBS, we think it is worthwhile to investigate the detailed NPDSCH demodulation performance when maximum TBS is applied.
Moreover, although it is not specified in RAN1 agreements in [1], it is claimed in a RAN1-to-RAN4 LS [2] that the “cross-subframe channel estimation” has been an established assumption for UE demodulation performance enhancement, in particular, related to SI (incl. MIB-NB and SIB1-NB) acquisition issues. Clearly, this assumption is different from RAN4’s “baseline” receiver algorithm that UE performs “per-subframe channel estimation”. Therefore, 
[bookmark: _GoBack]Proposal 2: if “cross-subframe channel estimation” is included as a basic assumption for Rel.14 eNB-IoT UE, it would have broad demodulation impact on NPBCH, NPDCCH and NPDSCH that needs to be investigated.

3 Conclusion

In this contribution we provide our initial views on the scope of Rel.14 eNB-IoT UE demodulation performance requirements.
Proposal 1: Based on above agreements, for downlink, new NPDSCH demodulation performance requirements should be considered from two aspects:
· For 2 HARQ processes, it may take more time to complete any one of the two HARQ processes due to time division alternative transmission of each HARQ process. On the other hand, it may bring more time diversity and SNR gains compared with single HARQ process. 
· For larger maximum TBS, we think it is worthwhile to investigate the detailed NPDSCH demodulation performance when maximum TBS is applied.
Proposal 2: if “cross-subframe channel estimation” is included as a basic assumption for Rel.14 eNB-IoT UE, it would have broad demodulation impact on NPBCH, NPDCCH and NPDSCH that needs to be investigated.
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