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Introduction
At RAN4 #94bis-e, UE and BS demodulation requirements for the WI on Additional enhancements for NB-IoT [1] were further discussed. In the WF [2], the following agreements on UE and BS demodulation requirements are reflected. 
	Performance requirements
UE
· FFS define performance requirements for NPDSCH with 2 HARQ processes (i.e., for Cat-NB2) and interleaved multi-TB scheduling
· Interested companies are encouraged to provide simulation results as per the simulation assumptions in slide#3, considering the test time and achievable SNR test point. 
· If performance improvements are observed as per the evaluations between the interleaved and continuous transmission, corresponding NPDSCH performance requirements definition can be considered
· FFS the detailed parameters and test applicability if RAN4 will define the test case.
BS
· FFS define performance requirements for NPUSCH format 1 with 2 HARQ processes and interleaved multi-TB scheduling
· Interested companies are encouraged to provide simulation results as per the simulation assumptions in slide#4, considering the test time and achievable SNR test point.
· No need to introduce BS demodulation requirements for coexistence of NB-IoT and NR with symbol-level reservation


[bookmark: _Hlk32409651]This contribution discusses the two open issues in the WF, as depicted above.
Discussion
[bookmark: _Hlk32409685]The discussion in this section refers to the two open issues on UE/BS demodulation requirements for the multi-TB scheduling enhancement in the WF, as depicted above.
The matter was 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 of up to 1.28 dB with proportional increase to number of repetitions. 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 number of repetitions for a rather large TBS size of 872. 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:
[bookmark: _Hlk40389758]	For multi-TB scheduling, the performance benefit can be reasoned by increased time diversity of the radio channel due to interleaved mode rather than refinements to PHY layer reception.
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 interleaved multi-TB transmission does not require neither new 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 interleaved multi-TB transmission.  
With regard to further proceeding, as depicted in the WF [2], to perform a simulation campaign, we do not agree to evaluate performance for large repetitions, such as 32, in combination with large TBS sizes. These combinations represent corner cases in our view, as commented in [7]. They yield high latency and are quite different to the demodulation test parameters contained in the specifications. For instance, for NPUSCH format 1 performance requirement with 12 subcarriers, a TBS size of 136 bits and 2, 16 or 64 repetitions are specified as demodulation test parameters in TS 36.104, which is quite different to the large TBS size of 872 and 32 repetitions, as proposed in [2]. For NPDSCH, we agree to Ericsson’s comment in [7], the simulation parameters should be aligned to existing Cat-NB2 test case in TS 36.101. Thus, for the simulation campaign, the simulation parameters should be taken from existing Cat-NB2 test in TS 36.101 for NPDSCH, or from existing NPUSCH format 1 test with 12 subcarriers in TS 36.104, respectively.
Conclusion
This contribution has discussed two open issues in the WF [2],
· on the need for separate NPDSCH demodulation requirements for interleaved multi-TB transmission, and,
· on the need for separate NPUSCH demodulation requirements for interleaved multi-TB transmission.
Following proposal for agreement is made:
1. No separate UE / BS demodulation requirements for NPDSCH / NPUSCH format 1 are required for interleaved multi-TB transmission.  
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