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1. Introduction

At the last RAN4 #82bis meeting, the necessity of co-existence simulation for NR was discussed, but unfortunately there is no conclusion. According to the approved work plan for Rel.15 NR [1], ACLR values for NR are needed by the end of June AH for discussing MPR as scheduled. In this contribution, we discuss the necessity of co-existence simulation for NR uplink.
2. Discussion
2.1. Below 6GHz
According to the outcome of the NR SI [1], the followings are captured for ACLR for NR for UE side.

“NR ACLR requirements for UTRA and E-UTRA are to be specified.”
On the other hand, at the last meeting, some companies proposed to reuse the existing LTE requirements for NR coexistence for below 6 GHz (e.g. [2-4]). It seems there was no strong objection for it when these contributions were handled although there was a contribution to propose to do co-existence simulation [5]. From the operator perspective, coexistence between the same or different RATs is significantly important for ensuring the performance of exiting network and smooth system migration so that these must be handled in a careful manner. In this section, we provide further consideration on NR coexistence for uplink below 6GHz. Note that the premise of this section is NR BS ACS is specified by maintaining equivalent robustness against NR, UMTS and LTE aggressor signals.
For NR-NR co-existence

When LTE was introduced, different measurement bandwidth between the aggressor and victim channels was considered in [6], while it was concluded that E-UTRA ACLR based on the same channel bandwidth between aggressor and victim was introduced into TS36.101. The reason behind this comes from the fact that the maximum output power of 23dBm for aggressor UE is maintained regardless of the width of the channel of the aggressor UE as also mentioned in [3]. Hence, it seems that reusing 30 dB would be proposed by some companies.
For proposal to conduct co-existence simulation to confirm the impact of NR including beamforming aspect on co-existence [5], it would be a reasonable proposal, while not all the UEs support beamforming over the entire frequency range below 6 GHz. Provided that the aspect of wider frequency ranges can be addressed by the justification mentioned in [6], at least RAN4 would be able to conclude that ACLR for NR/NR can be the same as that of 30 dB for LTE/LTE. 
For NR-LTE co-existence

As mentioned in NR-NR co-existence, different measurement bandwidth between the aggressor and victim channels was considered in [6] when LTE was introduced.  For NR-LTE co-existence, in some cases, adjacent operators would use the same channel bandwidth while in other cases, they would use different channel bandwidth. The situation for NR-LTE co-existence is quite similar to those for LTE-LTE and for NR-NR where asymmetrical channel bandwidths between adjacent operators can be seen. Hence, the same principle mentioned in [3] can be applied to this case as well. In addition, if the NR-NR ACLR of 30 dB is specified, the actual noise level from NR aggressor UE into victim LTE BS would be less than LTE aggressor UE into victim LTE BS if the output power is the same. 
The reason comes from the fact that at least spectral utilization of NR will be higher than that of LTE.  That means if the same ACLR of 30 dB is applicable to NR, the NR UE needs to satisfy the requirement with less guard band between aggressor and victim and larger measurement bandwidth than the requirement LTE UE needs to satisfy. In short, the condition that NR UE needs to satisfy ACLR of 30 dB would be in more stringent one compared to what LTE UE needs to satisfy ACLR of 30 dB, although some conditions such as wave form are different. Hence, if the output power is the same between NR UE and LTE UE, the noise falling into victim LTE BS from the NR UE is less than that from the LTE UE. Note that the parameters such as power control are assumed. The mechanism is illustrated in Figure 2. Thus, if the ACS/ACLR requirements for NR-NR co-existence are the same as that for LTE-LTE, the corresponding requirements for NR-LTE coexistence might not need to be specified.
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Figure 1. Comparison between NR-NR coexistence and NR-LTE coexistence
For NR-UMTS co-existence

Seemingly, the same principle for NR-LTE co-existence could be applied to that for NR-UMTS. The current TS36.101, however, has captured LTE-UMTS ACLR requirements that are UTRA ACLR 1 and 2. This may come from the fact that LTE and UMTS are completely different system. In addition, it is assumed that the channel bandwidth of NR would be quite similar to that of LTE if the NR is used in a geographical area where UMTS exists. This is because the NR shall be replaced with a part of the existing operator spectrum holding. Moreover, specifying UTRA ACLR could mitigate concerns from people due to no NR-LTE requirements. Lastly, it was proposed in [4] that NR-UMTS ACLR should not be applied to the NR bands whose corresponding UMTS bands are not captured in TS25.101. In principle, the proposal itself also seems reasonable since the original intention of UTRA ACLR 1 and 2 is to protect UTRA system. Note that TS25.102 also can be considered as well.
With due all consideration of all the companies view and timeline of NR WI, we propose the following.
Proposal 1: The following requirements for UE should be adopted for NR coexistence below 6GHz for uplink. 
	Coexistence scenario
	Same measurement bandwidth
	Different measurement bandwidth

	NR-NR
	30 dB
	Could be skipped. The decision should be made in R4#83.

	NR-LTE
	Could be skipped. The decision should be made in R4#83.
	Could be skipped. The decision should be made in R4#83.

	NR-UMTS
	N/A
	The followings are applicable to NR bands whose corresponding bands are specified in TS25.101 and 25.102.
33 dBc for adjacent UMTS from the edge of the NR channel

36 dBc for UMTS with 5MHz offset from the edges of NR channel


2.2. Above 24GHz

For above 24GHz, intensive co-existence study was conducted for WP5D response and the outcome is captured in section 5.2 and 5.3 of TR38.803. There were, however some proposals that re-simulation should be conducted with different assumptions. For example, there was a discussion on whether ISD 300m for urban macro scenario is feasible or not because the ratio of outage UE was large. If ISD 300m urban macro scenario was reconsidered, reasonable antenna configurations for this scenario in order to compensate large path-loss would be also reconsidered. Another assumption to be reconsidered would be noise figure values. Furthermore, at the last RAN4 meeting, some companies proposed to use the uncoordinated deployment and update the parameters, e.g. the ratio of indoor user.

In principle, we think that studying and confirming co-existence feasibility and required ACLR/ACS is respected. However, considering the respect of the intensive work in SI for this area, the agreed work plan and limited timeline of Rel.15, it would not be realistic to re-conduct the simulation campaign including calibration among companies for NR-NR coexistence since more importantly, the assumptions mentioned above need to be agreed first. Finally, it was captured that “No objection to reuse the ACLR requirements concluded in the SI under the t-doc of R4-1702869 in the meeting minutes of the last RAN4 #82bis meeting.  With due all the consideration, at least for uplink the responded values to WP5D can be reused to ensure progress for other work, e.g. MPR study.

Proposal 2: At least for uplink the responded values to WP5D should be reused.
3. Conclusion

Based on the above, we propose and observe the followings.
Proposal 1: The following requirements for UE should be adopted for NR coexistence below 6GHz for uplink. 
	Coexistence scenario
	Same measurement bandwidth
	Different measurement bandwidth

	NR-NR
	30 dB
	Could be skipped. The decision should be made in R4#83.

	NR-LTE
	Could be skipped. The decision should be made in R4#83.
	Could be skipped. The decision should be made in R4#83.

	NR-UMTS
	N/A
	The followings are applicable to NR bands whose corresponding bands are specified in TS25.101 and 25.102.

33 dBc for adjacent UMTS from the edge of the NR channel

36 dBc for UMTS with 5MHz offset from the edges of NR channel


Proposal 2: At least for uplink the responded values to WP5D should be reused.
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