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Discussion and Decision
1
Introduction
3GPP RAN has been working on requirements to establishing a pass/fail criteria for 5G New Radio [1]. However, these may not be sufficient when attempting to compare different solution proposals. 

In this contribution we are specifically targeting the system level (SL) evaluation of the various NR radio access proposals (contention based or scheduled) in the context of massive MTC use case  with large number of devices, small packet and bursty traffic transmissions. These SL assumptions could be used both in establishing that a particular proposal is capable of meeting the set 5G New Radio requirements, as well as in a more refined comparisons to be conducted in RAN1 when assessing merits of different solution proposals
The rationales leading to the various proposals are outlined in Section 2, while the list of proposals are summarized in Section 3.
2
mMTC UE power model considerations 
2.1
Scenario and transmission parameters
The SL assumptions for mMTC evaluations should follow the starting point and agreements in Section 6.1.8 [1]: “Urban coverage for massive connection”, for massive connection scenario. For mMTC radio access evaluation in RAN 1 it is important to refine this scenario description to include more details on the device deployment, and associated propagation models, mobility and service profiles. Our proposed updates are listed in Table 1.

 Table 1: Proposed updates to the Table 6.1.8-1 [1] 
“Attributes of urban coverage for massive connection”

	Attributes
	Values or assumptions

	Device deployment
	Indoor (80%), and outdoor pedestrian (20%), OR outdoor in-car (20%) 

	Maximum mobility speed
	80% of devices are indoor (3km/h)
AND

20% of devices are outdoor pedestrians (<3km/h), OR
20% of devices are outdoor in cars (100km/h)

	Service profile
	Non-full buffer with small packets. 
mMTC specific mobile autonomous reporting traffic model [2][3].

Baseline: UL 200 bytes followed by DL 50 bytes, per day [2].

	Propagation model: average path loss/ gain
	3GPP UMa macro model,TR 36.814 [4]
Indoor devices: add outdoor -to- deep-indoor penetration losses, e.g. +20dB @ 700MHz, +30dB @ 2100MHz
Outdoor pedestrian devices: add body absorbtion losses

Outdoor in-car devices: add car-penetration losses

	Propagation model: wideband 
	3GPP UMa macro model, TR 36.814 [4]


	UE antenna elements
	Baseline: 1 RX (low cost MTC devices)

Optional: 2 RX

	UE Tx power
	Max. 23dBm. 

Consider also mMTC devices with reduced transmit power capabilities (without external PA), e.g. max. 10dBm [5]

	eNB TX power
	Aligned with LLS assumption on transmission bandwidth and total system bandwidth.

	Transmission bandwidth 
	Aligned with adopted 3GPP RAN1 LLS assumptions for NR.

	Uplink power control
	Basline: None

Optional: Open loop power control [3].

	Downlink power boosting
	Baseline: no power boosting on radio resources used for mMTC access and transmissions.


Proposal 1: Update the 3GPP “urban coverage for massive connection” scenario description to include mMTC specific details on the device deployment, associated propagation conditions, mobility and service profiles.
2.2 
Reference access scheme
For the evaluation of NR radio access schemes it is important to select a good reference. We propose to use as reference the 3GPP LTE Release 13 scheduled access. The level of details for the simulations has to be aligned with the level of details available for the NR radio access schemes, see also proposals in Section 2.3.
Proposal 2: Use as reference the 3GPP LTE Release 13 scheduled access when evaluating the performance of NR radio access schemes in TSG-RAN WG1.
2.3 
NR access schemes
The NR access schemes should be evaluated at SL with a minimum level level of details and assumptions specific for the targeted use cases [1]. 
It is important that in this SI phase the evaluation results are made independent of the decision to be taken in other RAN WGs, e.g. WG2 or WG3. As baseline we propose that RRC signalling and RRC states should not be modelled or simulated, i.e. assume that mMTC UEs are “RRC connected”, with required resources configured.

Proposal 3: Assume that mMTC UEs are in “RRC connected” state, with required radio resources configured.
For mMTC use case it is important to consider in the evaluation the impact of L1/L2 signalling overheads and the radio transmission factors which directly influence the performance on the radio interface, such as access failures, lost/dropped calls due to radio fading, excess transmission delays, etc.
Proposal 4: Include in the SLS the modeling of L1/L2 signalling overheads.
For this to be achievable the results provided by LLS would need to explicitly include missed detection and false alarm probabilities vs. S(I)NR as input to the SLS. Further, the LLS should also quantify the performance losses due to imperfect synchronization.
Proposal 5: The LLS results to be used in SLS shall provide a characterisation of the missed detection and false alarm probabilities vs. S(I)NR and quantify performance losses due to imperfect synchronization.

As a baseline radio recovery mechanism, the SLS shall also include a radio re-transmission scheme. Each of the NR radio access schemes to be evaluated would naturally have an associated re-transmission scheme best suited for the specific resource configuration used.
Proposal 6: The SLS of any NR radio access scheme shall include as baseline a radio re-transmission scheme.
The RAN TR [1] sets a good basis for the mMTC evaluation, and the releveant KPIs can be used in the RAN1 work. Additional KPIs and evaluation methodologies may be needed when comparing differend mMTC methodologies together.
Proposal 7: For the purpose of SLS for NR radio access scheme evaluation and comparison use the “mMTC Dense Urban usage scenario” and select a subset of adequate KPIs relevant for mMTC.
3
Conclusions
The summary of our proposals: 

Proposal 1: Update the 3GPP “urban coverage for massive connection” scenario description to include mMTC specific details on the device deployment, associated propagation conditions, mobility and service profiles.
Proposal 2: Use as reference the 3GPP LTE Release 13 scheduled access when evaluating the performance of NR radio access schemes in TSG-RAN WG1.
Proposal 3: Assume that mMTC UEs are in “RRC connected” state, with required radio resources configured.  
Proposal 4: Include in the SLS the modeling of physical layer signalling (scheduling grants, RLC, etc.) overheads.
Proposal 5: The LLS results to be used in SLS shall provide a characterisation of the missed detection and false alarm probabilities vs. S(I)NR and quantify performance losses due to imperfect synchronization.

Proposal 6: The SLS of any NR radio access scheme shall include as baseline a radio re-transmission scheme.
Proposal 7: For the purpose of SLS for NR radio access scheme evaluation and comparison use the “mMTC Dense Urban usage scenario” and select a subset of adequate KPIs relevant for mMTC.
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