[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting #94bis-e		R4-2004074
Electronic Meeting, 20 – 30 April, 2020

Source:	Nokia, Nokia Shanghai Bell 
Title:	UE and BS demodulation requirements for NB_IOTenh3
Agenda item:	5.11.4
Document for:	Discussion and Agreement
Introduction
At RAN4 #94-e, UE and BS demodulation requirements for the WI on Additional enhancements for NB-IoT [1] were discussed. In the WF [2], the following agreements on UE and BS demodulation requirements are reflected. 
	Interested companies can express opinions on the following topics:
UE
· Whether to introduce NPDSCH performance requirements with multi-TB scheduling.
· Option 1: Yes
· Option 2: No
BS
· Whether to introduce NPUSCH format 1 performance requirements with multi-TB scheduling.
· Option 1: Yes
· Option 2: No
· Whether to introduce NPUSCH format 1 performance for coexistence of NB-IoT and NR
· Option 1: No
· Option 2: Evaluate the performance for case of symbol-level reservation including the DMRS symbols


[bookmark: _Hlk32409651]This contribution discusses the three open issues in the WF, as depicted above.
Discussion
[bookmark: _Hlk32409685]The discussion in this section refers to the three open issues in the WF, as depicted above.
[bookmark: _Hlk32257112]Multi-TB scheduling enhancement
The matter was further discussed at RAN4 #94-e with different views of companies. In [3] and [4], it was proposed to define new NPDSCH and NPUSCH demodulation requirements for the interleaved transmission of TB repetitions due to observed improved throughput performance. At the same time, it was observed that “the longer the number of sub-frames sustained by TBs, the greater the interleaving gain” (observation 1 in [3], statement before observation 1 in [4]). While we agree on this observation, it is obvious that the improved throughput performance is achieved through this interleaving gain, which shows a clear dependency on the TBS size. Hence this improvement is majorly caused by increased time diversity of the channel and not by refinements to the receiver, and thus no additional verification of the receiver is required. 
The following observation is made:
	For multi-TB scheduling, the performance benefit can be reasoned by increased time diversity of the radio channel rather than refinements to PHY layer reception.

It is also emphasized that no change to the WID [1] was made at RAN #87e to reflect the need for specifying corresponding performance requirements for UE and BS. Only RAN1 and RAN2 responsibilities are listed.
Thus, as for LTE_eMTC5, we concur with views expressed in [5] for NPDSCH and NPUSCH, in [6] for NPUSCH and in [7] for NPDSCH by Qualcomm, that the multi-TB scheduling enhancement does not affect neither UE nor BS demodulation requirements. 
The following proposal is made:
1. No separate UE / BS demodulation requirements for NPDSCH / NPUSCH format 1 are required for multi-TB scheduling.  
[bookmark: _GoBack]
[bookmark: _Hlk32410339]Coexistence of NPUSCH and NR
This matter was discussed at RAN4 #94-e with different views of companies. No need for new NPUSCH performance requirements due to subframe-level reserved resources for NR, causing postponed NB-IoT UL transmissions, was identified during RAN4 #94-e [7]. It was then proposed to evaluate the performance for the case of symbol-level reservation including DMRS [7].
LTE DMRS symbols are sent in symbol 3 and symbol 10 of an UL subframe and are required for demodulation of NPUSCH data, and in particular important for UEs in bad channel conditions or enhanced coverage. However, prior channel estimates in conjunction with multi-subframe channel estimation can be used by eNB, as mentioned in [6], thus no significant performance impact is expected, if some DMRS are not available.
Furthermore, as mentioned during the email discussion at RAN4 #94-e [7], we share the views expressed by Ericsson and Samsung with regard to expected low channel estimation impact due to stationary or low velocity character of NB-IoT devices (performance requirement in TS 36.104 is based on ETU 1Hz) and thus an increased channel coherence time applies. 
The following observation is made:
	For symbol-level resource reservation including DMRS, no significant performance impact is expected, as eNB has means for mitigation and furthermore there is an increased channel coherence time for stationary or low speed moving NB-IoT devices.
Hence, there is no need to define new NPUSCH demodulation requirements for this scenario. 
The following proposal is made:
No separate BS demodulation requirements for NPUSCH format 1 are required for coexistence of NB-IoT with NR.
Conclusion
This contribution has discussed three open issues in the WF [2]
· on the need for separate NPDSCH and NPUSCH demodulation requirements for the case of multi-TB scheduling and 
· on the need for separate NPUSCH demodulation requirements for coexistence of NPUSCH with NR, i.e. in case of symbol-level resource reservation including DMRS.
Following proposals for agreement are made:
1. No separate UE / BS demodulation requirements for NPDSCH / NPUSCH format 1 are required for multi-TB scheduling.  
No separate BS demodulation requirements for NPUSCH format 1 are required for coexistence of NB-IoT with NR.
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