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NB M2M – Simulation Results for Coexistence with GSM (data service)
1 Introduction
One of the objectives of the Cellular IoT (CIoT) study item [1] is to avoid negative impacts to legacy 3GPP systems deployed in the same frequency band.

In this contribution, the impact of NB M2M to EGPRS data service is evaluated under both uncoordinated and coordinated deployment with channel allocation scenario 1 and scenario 2 respectively defined in [2]. The evaluation is based on the proposed common evaluation framework and assumptions in [2].

2 Discussion
2.1 Assumptions
For NB M2M aggressor, the assumptions same to section 2.1 in [4] and comply with [2]. The x-th adjacent channel leakage power ratio is marked as ACLRadj-x and assumed “flat” in the simulation.
For GSM victim, the EGPRS downlink mapping throughput to C/I is derived from Figure 7 in [3] and apply 3dB offset for uplink mapping accordingly. The 3dB offset for uplink is observed from Annex B in [5].
2.2 Simulation cases

The simulation cases for the impact on EGPRS data service are shown in Table 2.
Table 1 Simulation cases for impact on EGPRS data service
	Cases
	Aggressor
	Victim
	Link direction
	GSM frequency reuse
	Channel allocation
	Deployment

	1
	NB M2M
	GSM
	Downlink
	4/12
	Scenario 1
	Un-coordinated

	2
	NB M2M
	GSM
	Uplink
	4/12
	Scenario 1
	Un-coordinated

	3
	NB M2M
	GSM
	Downlink
	3/9
	Scenario 1
	Un-coordinated

	4
	NB M2M
	GSM
	Uplink
	3/9
	Scenario 1
	Un-coordinated

	5
	NB M2M
	GSM
	Downlink
	4/12
	Scenario 2
	Coordinated

	6
	NB M2M
	GSM
	Uplink
	4/12
	Scenario 2
	Coordinated

	7
	NB M2M
	GSM
	Downlink
	3/9
	Scenario 2
	Coordinated

	8
	NB M2M
	GSM
	Uplink
	3/9
	Scenario 2
	Coordinated


2.3 Simulation results
Simulation results have been generated for the total eight simulation cases according to the evaluation methodology and performance metrics proposed in [2] and the reference EGPRS throughput mapping curves in [3]. The simulation output is summarized in table below respectively for each case.
For case 1, the performance impact on the EGPRS downlink versus aggressor’s ACLR is shown in Table 2. It can be seen that the EGPRS average throughput reduction due to NB M2M BS interference is less than 5% (i.e. 4.8%) assuming the ACLRadj-8 45dB. It is reasonable for BS to achieve 45dB at the 8-th adjacent channel in real implement.
Table 2 Simulation result for Case 1

	NB M2M BS ACLRadj-8 (dB)
	EGPRS average throughput reduction (percentile)

	35
	13.3%

	40
	7.9%

	45
	4.8%

	50
	3.2%


For case 2, the performance impact on the EGPRS uplink versus aggressor’s ACLR is shown in Table 3. It can be seen that the EGPRS average throughput reduction due to NB M2M MS interference is less than 5% (i.e. 4.2%) assuming the ACLRadj-23 40dB. It is reasonable for MS to achieve 40dB at the 23-th adjacent channel in real implement.
Table 3 Simulation result for Case 2

	NB M2M MS ACLRadj-23 (dB)
	EGPRS average throughput reduction (percentile)

	30
	12.9%

	35
	7.5%

	40
	4.2%

	45
	2.2%


For case 3, the performance impact on the EGPRS downlink versus aggressor’s ACLR is shown in Table 4. It can be seen that the EGPRS average throughput reduction due to NB M2M BS interference is less than 5% (i.e. 3.6%) assuming the ACLRadj-8 45dB. It is reasonable for BS to achieve 45dB at the 8-th adjacent channel in real implement.

Table 4 Simulation result for Case 3
	NB M2M BS ACLRadj-8 (dB)
	EGPRS average throughput reduction (percentile)

	35
	11%

	40
	6.3%

	45
	3.6%

	50
	2.2%


For case 4, the performance impact on the EGPRS uplink versus aggressor’s ACLR is shown in Table 5. It can be seen that the EGPRS average throughput reduction due to NB M2M MS interference is less than 5% (i.e. 4.2%) assuming the ACLRadj-23 40dB. It is reasonable for MS to achieve 40dB at the 23-th adjacent channel in real implement.

Table 5 Simulation result for Case 4

	NB M2M MS ACLRadj-23 (dB)
	EGPRS average throughput reduction (percentile)

	30
	10.5%

	35
	5.8%

	40
	3.1%

	45
	1.5%


For case 5, the performance impact on the EGPRS downlink versus aggressor’s ACLR is shown in Table 6. It can be seen that the EGPRS average throughput reduction due to NB M2M BS interference is less than 5% (i.e. 2.5%) assuming the ACLRadj-8 40dB. It is reasonable for BS to achieve 40dB at the 8-th adjacent channel in real implement.

Table 6 Simulation result for Case 5

	NB M2M BS ACLRadj-8 (dB)
	EGPRS average throughput reduction (percentile)

	35
	6.6%

	40
	2.5%

	45
	1.1%

	50
	0.7%


For case 6, the performance impact on the EGPRS uplink versus aggressor’s ACLR is shown in Table 7. It can be seen that the EGPRS average throughput reduction due to NB M2M MS interference is less than 5% (i.e. ) assuming the ACLRadj-23 40dB. It is reasonable for MS to achieve 40dB at the 23-th adjacent channel in real implement.

Table 7 Simulation result for Case 6

	NB M2M MS ACLRadj-23 (dB)
	EGPRS average throughput reduction (percentile)

	30
	1.7%

	35
	0.8%

	40
	0.4%

	45
	0.3%


For case 7, the performance impact on the EGPRS downlink versus aggressor’s ACLR is shown in Table 8. It can be seen that the EGPRS average throughput reduction due to NB M2M BS interference is less than 5% (i.e. 3.4%) assuming the ACLRadj-8 40dB. It is reasonable for BS to achieve 40dB at the 8-th adjacent channel in real implement.

Table 8 Simulation result for Case 7

	NB M2M BS ACLRadj-8 (dB)
	EGPRS average throughput reduction (percentile)

	35
	6.9%

	40
	3.4%

	45
	2.3%

	50
	1.9%


For case 8, the performance impact on the EGPRS uplink versus aggressor’s ACLR is shown in Table 9. It can be seen that the EGPRS average throughput reduction due to NB M2M MS interference is less than 5% (i.e. ) assuming the ACLRadj-23 40dB. It is reasonable for MS to achieve 40dB at the 23-th adjacent channel in real implement.

Table 9 Simulation result for Case 8
	NB M2M MS ACLRadj-23 (dB)
	EGPRS average throughput reduction (percentile)

	30
	1.9%

	35
	1.3%

	40
	1.1%

	45
	1.0%


From the above results under uncoordinated and coordinated deployment, the following observations can be made:
- For the impact on GSM data service, the EGPRS average throughput reduction due to NB M2M interference is less than 5% both for the downlink and the uplink with appropriate ACLR of NB M2M, where BS ACLR 45dB at the 8-th adjacent channel and MS ACLR 40dB at the 23-th adjacent channel for uncoordinated deployment (i.e. worst case).

3 Conclusion
In this contribution, the results from the coexistence study of impact from NB M2M to GSM data service under both uncoordinated and coordinated deployment are discussed. Simulation results show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM to ensure less impact (<5%) on EGPRS average throughput. It is noted that the values of ACLR at the x-th adjacent channel listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on our evaluation.
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