3GPP TSG RAN WG1 Meeting #86	R1-167540
‎Gothenburg, Sweden 22nd - 26th August 2016
[bookmark: Source]Agenda Item:		8.1.7
Source:		MediaTek
Title:		Remaining Issues on NR System Evaluation for mMTC 
Document for:	Discussion and Decision
[bookmark: DocumentFor]
1. Introduction
In RAN1 #85, SLS parameters for UL mMTC scenario have been agreed [1]. In this paper, the remaining issues for mMTC sub-system evaluation have been discussed, including the mMTC sub-system configurations and some evaluation principle. 

2. mMTC system configuration 
2.1   Operating bandwidth
Similar to the NB-IoT operation, mMTC might be operated in three different modes:
1. Stand-alone operation: mMTC utilizes a stand-alone spectrum, e.g., GSM re-farmed spectrum or other small spectrum pieces (such as the one around 700MHz band)
2. Guard band operation:  mMTC utilizes the unused resource within a NR carrier’s guard-band 
3. In-band operation: mMTC utilizes the resource within a wider NB band, e.g., mMTC co-exists with eMBB
To better utilize the fragmented spectrum, especially in the lower frequency band, and to provide the operation flexibility, having the minimum operating bandwidth as 200kHz will be important to address operator’s future deployment flexibility. Similar consideration has been discussed by NB-IoT, and we believe mMTC should follow the same principle. Wider system bandwidth may also be supported by mMTC sub-system, e.g. by aggregating multiple 200kHz channels or other approach. But having 200kHz as the minimum bandwidth will be critical.
Proposal 1: The minimum operating bandwidth for mMTC is 200kHz.

2.2  MCS/TBS for mMTC
NB-IoT has a new MCS/TBS table with 10-12 MCL levels and TBS table with up to 680 bits/1000 bits for DL and UL, respectively [2]. For the DL, the QPSK with different code rate is supported. For the UL, multi-tone with QPSK and single tone with pi/2-BPSK and pi/4-QPSK with different code rate are supported. 
The granularity of MCS and TBS may impact on SLS performance. Smaller granularity of MCS and TBS can save radio resource and avoid padding, which may provide a better SLS performance. However, to support the higher modulation scheme, the EVM requirement should be more restricted, which introduces the higher RF complexity. Considering the tradeoff between RF complexity and the system performance, we suggest to re-use the DL/UL MCS/TBS table in NB-IoT for mMTC. 
Furthermore, for the evaluation of grant based uplink, the same MCS and TBS granularity as NB-IoT can be used for mMTC. For the contention based data transmission, since the eNB needs to blindly detect the MCS levels from the contended devices, the MCS used for contention should be restricted to fewer levels to reduce the blind detection complexity. 4 levels for both MCS and TBS are suggested for the normal coverage, and up to 3 repetition levels can be introduced for the extended coverage. Thus, if the contention based data transmission is supported in mMTC, the MCS levels and repetition levels used for contention should be FFS.  
Proposal 2: To re-use the DL/UL MCS/TBS table in NB-IoT for grant-based mMTC. 
Proposal 3: For the contention-based data transmission, at most 4 levels for MCS and TBS can be considered for the normal coverage and up to 3 repetition levels can be used for devices in the extended coverage. The details are FFS. 

2.3  Power control mechanism
Open loop power control scheme has been adopted for NB-IoT. The reasons to adopt open loop power control for NB-IOT still hold for mMTC. mMTC devices tend to connect to network to quickly finish the transmission and go back to the idle/PSM mode for power saving. For the small data packet transmissions, the transmission duration might be too short to apply the close loop power control, i.e., TPC command. In addition, the UL interference distribution might be changed when the new TPC command is applied by the UE, also due to the small data transmission behavior of the interference source. Besides, the dedicated close loop power control signaling causes the significant overhead especially when the connection density is high. To consider to reduce the signaling overhead and to reduce the system complexity, open loop power control scheme is proposed for mMTC.
Proposal 4: To consider to reduce the signaling overhead and to reduce the system complexity, open loop power control scheme is proposed for mMTC.

2.4  Traffic model 
In [1], it indicates the traffic model for the mMTC sub-system evaluation as “Non-full buffer small packet. Consider future trend of mMTC traffic.” 
More specifically, the traffic model studied in [3] can be used for mMTC sub-system capacity evaluation. In [3], four types of traffic model have been proposed to reflect the traffic characteristics of applications of machine type communications: Mobile Autonomous Reporting (MAR) exception reports, Mobile Autonomous Reporting (MAR) periodic reports, Network Command and Software update/reconfiguration model. For the capacity evaluation based on MS generated user data, it suggests the capacity metric is evaluated by running system level simulations with Mobile Autonomous Reporting (MAR) periodic traffic model and Network Command traffic model. And the split of devices between MAR periodic and Network Command is MAR periodic (80%) and Network Command (20%). The detailed modeling can be found in Annex E.2 in [3]. 
The same traffic model can be used for mMTC sub-system evaluation. 
Proposal 5: To adopt the traffic model proposed in TR45.820 for mMTC sub-system capacity evaluation. 

3. General evaluation principle
There have been different multiple access concepts proposed for NR mMTC sub-system, which could be categorized as the following types:
· Grant-based solution
· Grant-free solution
· Contention-based solution
Link level simulation results had been submitted in previous meeting for performance evaluation. However, it is still difficult to benchmark different types of solution because the difference is not only the BLER but also the signaling/messaging procedure. In order to have the fair benchmark among different types of solutions, system level evaluation is necessary to evaluate the overall system performance (e.g. capacity) under the same condition (e.g. consumed radio resource, latency budget, etc.). Then the pros (e.g. lower overhead) and cons (e.g. retransmission due to collision) of different types of solution can be well reflected and benchmarked in a fair manner. Therefore, system level evaluation should be necessary for each new multiple access proposal, and preferably, compare with the performance of Rel-13 NB-IoT. (note: the same consideration may also be applicable to eMBB and URLLC sub-systems).
Proposal 6: System level performance (e.g. capacity) under the given condition (e.g. radio resource consumption, latency requirement, etc.) is required for each new multiple access proposal targeting on mMTC scenario. 

4. Conclusion
In this paper, the remaining issues on mMTC sub-system evaluation have been discussed. The proposals are: 
Proposal 1: The minimum operating bandwidth for mMTC is 200kHz.
Proposal 2: To re-use the DL/UL MCS/TBS table in NB-IoT for grant-based mMTC. 
Proposal 3: For the contention-based data transmission, at most 4 levels for MCS and TBS can be considered for the normal coverage and up to 3 repetition levels can be used for devices in the extended coverage. The details are FFS. 
Proposal 4: To consider to reduce the signaling overhead and to reduce the system complexity, open loop power control scheme is proposed for mMTC.
Proposal 5: To adopt the traffic model proposed in TR45.820 for mMTC sub-system capacity evaluation. 
Proposal 6: System level performance (e.g. capacity) under the given condition (e.g. radio resource consumption, latency requirement, etc.) is required for each new multiple access proposal targeting on mMTC scenario. 
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