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In RAN#84 [1] meeting, the following objective was approved for studying possible issues related to coexistence of LTE-MTC with NR.
	Coexistence with NR:
· Specify the following performance improvements for LTE-MTC coexistence with NR [RAN1, RAN2, RAN4]
· LTE-MTC resource reservation at least in the time domain with at least one of slot-level and symbol-level granularity at least in DL to avoid resource overlap between NR and LTE-MTC when LTE-MTC is deployed within an NR carrier
· LTE-MTC subcarrier puncturing for a small number of LTE-MTC DL subcarriers (excluding CRS) to reduce the number of NR resource blocks that need to be reserved for LTE-MTC when LTE-MTC is deployed within an NR carrier



In RAN1#97 meetings [2], the following agreements were achieved on eMTC co-existence with NR.
	Conclusion#1
Truncation of outlying LTE-M subcarriers in DL is beneficial for improving the coexistence with NR in at least some use cases
Conclusion#2
RAN1 concludes that finer-granularity LTE-M resource reservation at least in DL is beneficial in terms of performance for improving the coexistence with NR.
Conclusion#3
RAN1 recommends at least in the time domain one of slot-level and symbol-level granularity for LTE-M resource reservation 
Conclusion
· The truncation of outlying LTE-M subcarriers in the downlink should be limited to a very small number of subcarriers and the truncation is performed using puncturing.
· The truncation of outlying LTE-M subcarriers in the uplink is not specified in Rel-16.
Conclusion
No further discussion on configurable LTE-M resource block shift in Rel-16.


In this contribution, the issues for better coexistence with NR are discussed and the corresponding views are provided. 
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Subcarrier puncturing 
Based on the WID, subcarrier puncturing is only applied for a small number of LTE-MTC DL subcarriers to reduce the number of NR resource blocks that need to be reserved for LTE-MTC. In order to enable the subcarrier puncturing, both the number and the position in frequency domain should be signaled by the eNB. In addition, based on the property of the PRB alignment, the position of the subcarriers subcarrier puncturing will only occur in the upper boundary or the lower boundary of the eMTC bandwidth.
Proposal 1: Both the number of LTE-MTC DL subcarriers and the position of the subcarriers in frequency domain to be punctured should be signalled by the eNB.
Considering puncturing will degrade the system performance, when the number of outlying subcarriers is large, it is better to use rate-matching or the resources used for LTE-MTC should be reserved by NR.
Proposal 2: When the number of outlying subcarriers is large, either rate-matching in LTE or resource reservation in NR should be applied.
Puncturing may have a big impact on the control channel performance. Therefore, the maximum number of punctured subcarriers of MPDCCH and PDSCH should be specified separately. 
Proposal 3: The maximum number of punctured subcarriers for MPDCCH and PDSCH should be specified separately.
In addition, we should guarantee that no new transmission scheme other than PRB or sub-PRB transmission scheme (for example, single tone transmission) is introduced after puncturing/rate-matching.
Proposal 4: No new transmission scheme is introduced after the outlying subcarrier is punctured or rate-matched around.
Resource reservation
For MTC UEs, large numbers of repetitions are used to achieve deep coverage. Therefore, once the MTC UEs are scheduled, the resources will be occupied for a long time, which will bring a lot of restrictions for the NR scheduling flexibility. 
Based on the WID, resource reservation is supported at least in the time domain with at least one of slot-level and symbol-level granularity at least in DL. In the following, we will discuss the necessity of resource reservation for different NR signals/traffic. 
URLLC and CORESET
URLLC traffic usually requires higher reliability and low latency, so proper mechanism has been proposed to cope with the coexistence of eMBB and URLLC traffic in NR, for example the sub-slot scheduling and interrupted transmission indication in the DL. In our view, the URLLC traffic can be well handled using the mechanism in NR and there is no need for eMTC to reserve resources only for URLLC.
In NR, CORESET is defined as the resource set used for control channel. Each CORESET has 1~3 consecutive symbols in time domain and may occupy a set of RB blocks (each block consists of 6 RBs) indicated by a bitmap within the whole bandwidth part. Both the number of CORESETs in one slot and the starting symbol of each CORESET in a slot are configurable and very flexible. So the gNB can configure the CORESET properly, such that it will not collide with the resources reserved for eMTC.
Observation 1: There is no need to reserve resources in eMTC for URLLC and CORESET of NR.
SSB
In NR system, SSB is defined as a SS/PBCH block, which includes a physical broadcast channel (PBCH), PSS, and SSS in consecutive symbols. An SSB consists of 4 OFDM symbols and 240 contiguous subcarriers in the time domain and in frequency domain, respectively. For a half frame with SS/PBCH blocks, there are 4 or 8 candidate SS/PBCH blocks for different frequency range. We can observe that SSB occupies large bandwidth and the candidate SSB positions are predefined. Therefore, it is less flexible and has higher possibility of colliding with the resources of eMTC.
Proposal 5: Resource reservation mechanism is mainly used to avoid collision with NR SSB.
Conclusions
In this contribution, the technical issues related to NR and eMTC coexistence are discussed. According to the above discussion, we have the following observations and proposals:
Observation 1: There is no need to reserve resources in eMTC for URLLC and CORESET of NR.
Proposal 1: Both the number of LTE-MTC DL subcarriers and the position of the subcarriers in frequency domain to be punctured should be signalled by the eNB.
Proposal 2: When the number of outlying subcarriers is large, either rate-matching in LTE or resource reservation in NR should be applied.
Proposal 3: The maximum number of punctured subcarriers for MPDCCH and PDSCH should be specified separately.
Proposal 4: No new transmission scheme is introduced after the outlying subcarrier is punctured or rate-matched around.
Proposal 5: Resource reservation mechanism is mainly used to avoid collision with NR SSB.
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