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Introduction
During the last RAN4#100-e meeting, progress was made on CRS interference handling in scenarios with overlapping spectrum for LTE and NR.
During the discussion in RAN4#100e the following was included in the WF [2]:
	Discussion on the other following aspects are not precluded based on contribution driven (For Information Only)
· Implementation aspects for interference cell CRS-RM (for the purpose of maintaining the TR, although without specification impact)
· The implementation based approach to reduce the impact on LTE UE.
· Option 1: Transmit signal energy in rate-matched REs on top of rate matching. This signal energy could be NZP CSI-RS, random data, copy of PDSCH data or some other signal.
· Other aspects like such as how gNB could know which interferer is the dominant one (even if the dominant interferer never changes), whether the information exchange between gNBs is needed.
· […]



Many companies have raised the issue of the negative impact of CRS-RM interfering cell to the LTE UEs served by the neighbouring LTE cells. When CRS REs are rate matched there will be a difference of SINR observed at CRS RE and data REs. This imbalance of interference leads to a significant negative impact on LTE CQI/PMI/RI and RSSI/RSRQ reporting and SINR estimation at the UE receiver which leads to a degrading in demodulation performance. 
In this contribution we will express our views on the issue of implementation aspects for interference cell CRS-RM and open new discussions, if necessary.


[bookmark: _Hlk85806740]Implementation aspects for interference cell CRS-RM
It is our understanding that there is an interest in finding a solution to this imbalance interference profile issue caused by NR CRS-Interfering cell on the LTE UEs served by a neighbouring LTE cell, which was observed by MNOs in deployment. 
Hence, we observe:
It is important to have a solution to the imbalance interference profile issue on the LTE UE side, which is caused by NR CRS-Interfering cell. 

In our opinion the interference imbalance problem can be solved in implementation. In RAN4#100 (see email summary [1]), we already discussed the approaches of sending random data by the NR BS or duplicating data REs. Some concerns were raised in RAN4#100 that sending such signals might be a waste of energy. 
NZP CSI-RS, random data and copy of PDSCH data-based solutions solve the imbalance interference profile issue between CRS REs and PDSCH REs. However, these energy signals degrade the channel estimation of the LTE UEs along with their demodulation performance. Additional concerns were raised about NZP CSI-RS based solutions due to limitations on available CSI-RS resource configurations.
Hence, we observe:
NZP CSI-RS, random data and copy of PDSCH data-based solutions solve the problem of interference mismatch between the CRS REs and PDSCH REs. However, these energy signals degrade the channel estimation of the LTE UEs, and thus, their demodulation performance.
The NR UE cannot make use of the proposed energy signal in Option 1 (Random data and copy of PDSCH data), so from an NR UE perspective it is a waste of energy and resources.

One additional implementation focused approach would be to send a valid LTE CRS on the rate-matched REs, in this way an advanced LTE UE could also be able to use its CRS-IC receiver to improve its demodulation performance. Though this might require further work on integrating the “simulated” NR CRS into the LTE IC signalling framework.
Hence, we observe:
[bookmark: _Hlk85729020]LTE CRS signal can be used as an energy signal (in rate-matched REs on top of rate matching) which can be implemented with the current standards. Advanced LTE UE could also be able to use its CRS-IC receiver to improve its channel estimation hence its demodulation performance. 

From all these observations, we draw the conclusion that the imbalanced interference profile problem for the LTE UEs can be solved by implementation. However, the exact implementation is not decided, and may not need to be decided, unless there are expected performance differences between the discussed solutions:
RAN4 to assume that the LTE UE demodulation performance issues, caused by interference profile imbalance coming from NR CRS-RM, can be solved in implementation. E.g., by the BS transmitting signals on the CRS REs (be it duplicated/random data, NZP CSI-RS, or emulated LTE CRS).

Conclusion
In this contribution we have provided our views on the open issues with relation to implementation aspects for interference cell CRS-RM. The intention is to highlight the need for a solution to the interference cell CRS-RM issue and add one additional possible energy signal to the already suggested ones in RAN4#100e WF.
We have made the following observations and proposals:
Implementation aspects for interference cell CRS-RM
1. It is important to have a solution to the imbalance interference profile issue on the LTE UE side, which is caused by NR CRS-Interfering cell. 
1. NZP CSI-RS, random data and copy of PDSCH data-based solutions solve the problem of interference mismatch between the CRS REs and PDSCH REs. However, these energy signals degrade the channel estimation of the LTE UEs, and thus, their demodulation performance.
The NR UE cannot make use of the proposed energy signal in Option 1 (Random data and copy of PDSCH data), hence from an NR UE perspective it is a waste of energy and resources.
LTE CRS signal can be used as an energy signal (in rate-matched REs on top of rate matching) which can be implemented with the current standards. Advanced LTE UE could also be able to use its CRS-IC receiver to improve its channel estimation hence its demodulation performance. 
1. RAN4 to assume that the LTE UE demodulation performance issues due to interference profile imbalance coming from NR CRS-RM can be solved in implementation, by the BS transmitting signals on the CRS REs (be it duplicated/random data, CSI-RS, or emulated LTE CRS).
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