
3GPP TSG-RAN WG4 Meeting#92Bis                                 R4-1913002                            

Chongqing, China, 14th Oct – 18th Oct, 2019 

Agenda item:
7.10.2
Source: 
ZTE Corporation 
Title: 
TP to the new TR related to MTC: TAG misalignment  
Document for:
Discussion  

Introduction

The Rel-16 MTC WI [1] has been revised to add the main areas to be investigated when it comes to MTC and NR coexistence. 

During the RAN4#91 meeting, a TR skeleton [2] has been agreed. In the approved Way Forward [3] for MTC and NR coexistence, synchronization issues between LTE-MTC and NR needs further investigation. 

l Aspects for further study
Synchronization aspects (Editor: ZTE)

-Timing advance 

Based on the companion contribution [5], TP to clarify synchronization issues between LTE-MTC and NR is proposed.
Conclusions
It is proposed to capture the below TP into TR [2].
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Synchronization issue between LTE-MTC and NR

In order to analyze the LTE-M coexisting with NR, longest CP and shortest CP for NR are considered as two extreme cases in which whether timing misalignment between LTE-M and NR would exceed CP or not could be identified. 

If 15kHz SCS is used in the NR carrier where NR has the longest CP, then the TAGs misalignment analysis between LTE-M and NR will be the same as that between LTE-M and E-UTRA. Therefore,there should be no interference issue due to TAGs misalignment between LTE-M and NR if 15kHz SCS is used in the NR system, otherwise such issue would have occurred already between LTE-M and E-UTRA before the migration to NR. Meanwhile some detailed analysis is done in Case 1 where it could be found that timing misalignment between LTE-M and NR is still within the CP, this also indicates there should be no interference issues due to TAGs misalignement.

On the other hand, if 30kHz or 60kHz SCS is used in the NR carrier, the LTE-M UE maximum transmit timing error of 60Ts (= 48Ts+4Ts+8Ts) alone as explained in the following will be larger than the CP length of the NR symbol. Therefore, when the NR UE maximum transmit timing error (which is varied according to the SCS used in the NR carrier) is also considered, there would potentially be interference issue due to the inter-symbol-interference between the LTE-M and NR symbols as illustrated in Case 2. However, it has been agreed that this type of mixed numerology cases between LTE-M and NR should be up to the BS implementation and no requirement is defined in the RAN4 specifications. Feasible BS implementation options include separate digital filtering and internal gap between the LTE-M and NR carriers.

Case 1: the timing misalignment scenario with NR SCS 15KHz 
For NR UE transmit timing, if uplink subcarrier spacing is configured with 15KHz and SSB SCS is configured with 15KHz which is specified with worst transmit timing error for uplink SCS 15KHz, the maximum transmit timing error should be 12*64*Tc+256*Tc+8*64*Tc equal to (12+4+8)*64*Tc equal to 24*Ts which is the same as the maximum LTE UE transmitting error. Based on the above considerations, maximum arrival timing difference between NR carrier and LTE-MTC carrier should be 2.7344us as shown in Figure 8.1 which is less than the NR CP length 4.96us if SCS 15KHz is configured for NR. 
[image: image1.png]Reference timing

SSB SCS =15KHzZ;

NR UE timing MIC UEtiming e 8 ki

[2.7344us

0T 1 g531us
fL283tus





Figure 8.1. the maximum arrival timing difference between NR and LTE-M in Uplink
Case 2: the timing misalignment scenario with NR SCS 60KHz
For NR UE transmit timing, if uplink subcarrier spacing is configured with 60KHz and SSB SCS configured with 30KHz which is specified with the worst transmit timing error for uplink SCS 60KHz, the maximum transmit timing error should be 10*64*Tc+128*Tc+8*64*Tc/4 equal to 14 Ts (0.4557us). Based on the above consideration, the maximum arrival timing difference between NR carrier an LTE-M carrier should be 2.4088us as shown in Figure 8.2 which is larger than the NR CP length 1.17us if SCS 60KHz is configured for NR. 
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Figure 8.2. the maximum arrival timing difference between NR and LTE-M in Uplink.

<End of the TP>

