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1. Introduction

At the last RAN4 meeting, RAN4 made the agreements on MSD evaluation plan for sub6 [1]. However, there was no agreement for the MSD between sub6 and mmW. According to the agreed work plan agreed at RAN4 #82bis meeting, MSD evaluation and specification for range 2 was planned to be finalized at this meeting as shown below table [2]. Hence, we need to establish specific work plan for MSD between sub6 and mmW as soon as possible to finalize and specify it by Dec.2017.
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2. Discussion
Among operating bands specified in TS 36.101, the highest FDD frequency band is Band 22 whose upper edge is 3.49 GHz. Then, the IMD generated by simultaneous UL in sub-6GHz + mmWave (> 24 GHz) falls into around 10 (=24-3.49*4) GHz at the highest assuming up to IMD5. Regarding third order IM with wider transmission bandwidth in NR band, it will not be the issue because the PSD is much lower. Therefore, we consider that it would be concluded that there is no IMD issue on sub-6GHz bands in NSA operation in “LTE sub-6GHz + NR mmWave (> 24 GHz)” as pointed out in [3]. For mmWave bands, it is most likely that their duplex will be TDD. Then, there is also no IMD and harmonic issue on own receiver when UE is simultaneously performing dual uplink transmission. However, there were still concerns to have above generic conclusion, hence RAN4 can take another approach, i.e., MSD is analysed for each band combination between LTE sub6-GHz + mmW similar to the band combination for sub6.

Proposal 1. MSD should be analysed for each of the band combinations of LTE sub6GHz + NR mmW similar to the case of LTEsub6GHz + NR sub6GHz.
For NSA, RAN4 need to finalize above analysis by Dec. 2017, hence we propose the following work plan for MSD analysis for the band combinations between sub6 and mmW.

Proposal 2. To finalize MSD analysis for band combinations of LTE sub6GHz + NR mMW by Dec. 2017, the following work plan should be adopted. 
· RAN4-NR#3 (Sept.)
· Identify and agree on the band combinations with MSD need to be completed in Rel-15
· RAN4-#84bis (Oct.)
· Companies provide proposals on specific values for MSD caused by harmonic, IMD and harmonic mixing for each of the band combinations agreed in Sep if an issue is identified
· Specific work plan should be established if MSD is necessary for certain combinations.
· RAN4-#85 (Noc.)
· Results alignment and TR/CR approval
From our perspective, the following band combinations should be investigated for Rel.15.

Proposal 3. The MSD value at least for the following band combinations should be investigated according to the work plan in the proposal 2. Note that higher order band combination such as DC_1A-3A_n257 will be proposed in future meeting.
· DC_1A_n257

· DC_3A_n257

· DC_19A_n257

· DC_21A_n257

· DC_28A_n257

· DC_42A_n257

As mentioned in above, we generally consider that there is no IMD issue on sub-6GHz bands in NSA operation in “LTE sub-6GHz + NR mmWave (> 24 GHz)”. Hence, the MSD for the band combinations in proposal 3 should be set to 0 dB for further investigation.

Proposal 4. For the band combinations in proposal 3, the MSD should be set to 0dB unless specific issues to be 0dB is identified by the RAN4#84bis meeting in Oct. Companies are encouraged to provide their views on these proposed combinations by the RAN4#84bis meeting in Oct.

3. Conclusion

Based on the above, we propose the following.
Proposal 1. MSD should be analysed for each of the band combinations of LTE sub6GHz + NR mmW similar to the case of LTEsub6GHz + NR sub6GHz.
Proposal 2. To finalize MSD analysis for band combinations of LTE sub6GHz + NR mMW by Dec. 2017, the following work plan should be adopted. 

· RAN4-NR#3 (Sept.)
· Identify and agree on the band combinations with MSD need to be completed in Rel-15
· RAN4-#84bis (Oct.)
· Companies provide proposals on specific values for MSD caused by harmonic, IMD and harmonic mixing for each of the band combinations agreed in Sep if an issue is identified

· Specific work plan should be established if MSD is necessary for certain combinations.
· RAN4-#85 (Noc.)
· Results alignment and TR/CR approval
Proposal 3. The MSD value at least for the following band combinations should be investigated according to the work plan in the proposal 2. Note that higher order band combination such as DC_1A-3A_n257 will be proposed in future meeting.
· DC_1A_n257

· DC_3A_n257

· DC_19A_n257

· DC_21A_n257

· DC_28A_n257

· DC_42A_n257

Proposal 4. For the band combinations in proposal 3, the MSD should be set to 0dB unless specific issues to be 0dB is identified by the RAN4#84bis meeting in Oct. Companies are encouraged to provide their views on these proposed combinations by the RAN4#84bis meeting in Oct.
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