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1	Introduction
During the last RAN4 #101-e meeting, no agreement has been made for whether to introduce the network assistance signaling for CRS-IM. Since this issue is complicated, it was divided into different sub-issues to be discussed and the final decision can be made depending on the conclusion of these sub-issues. 
In this contribution, we are going to share our views on each sub-issues and then give our proposal on whether to introduce network assistance signaling. 
2	Discussion
As we can see from the last RAN4 101-e meeting and RAN #94-e meeting, there are two clearly camp for whether to introduce network assistance signaling for defining performance requirement for LLR weighting.  
In this section, we try to answer separate sub-issues and then to give our proposal on the necessity of introducing network assistance signaling.  
2.1 Parameters needed for LLR weighting
It has been well discussed on which parameter is needed and which is not for doing LLR weighting. And one of the most controversial parameters is the CRS sequence. 
From our point of view, we insist that LLR weighting, UE only needs to know the location in the RE grid of the LTE CRS (and that they are present). Number of CRS ports and other information are not needed since LLR weighting will not regenerate the CRS sequence. 
Considering the process of doing LLR weighting, we simply do the LLR weighting based on the estimation of the signal(s) power of the neighboring cell(s). 
To be specific, we first estimate the total received signal power on CRS REs. And then we estimate the power of serving cell signal (use serving cell channel estimation) and residual interference plus noise (use estimation from DMRS). Next, we estimate the difference between powers in previous two steps.
Then, we perform the normal equalization and soft-bit (a.k.a. LLR) generation. After that, we scale the LLR by SINR.
Thus, from the description above, we haven’t touched the CRS sequence at all. 
Observation 1: UE only needs to know the location of CRS symbols for doing LLR weighting and don’t need any sequence information
During last RAN4 101-e meeting, there is an additional simulation was proposed to evaluate and see whether there is performance difference between using CRS sequence or not in the process of doing LLR weighting. 
	· Companies are encouraged to bring simulation results for LLR weighting with and without CRS sequence. Based on performance comparison, RAN4 plan to draw conclusion whether CRS sequence information needed or not in Jan 2022 RAN4 meeting.


Here is our evaluation on the UE performance of with and without CRS sequence in process of LLR weighting:
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Figure 2.1-1 UE performance of with and without CRS sequence in process of LLR weighting
From the simulation result we can tell that there is no performance difference between using CRS sequence or not in the LLR weighting. In this case, we think CRS sequence is not needed in doing LLR weighting. 
Observation 2: Since there is no performance difference between using CRS sequence or not in the LLR weighting, CRS sequence is not needed
Observation 3: CRS sequence is not necessary for doing LLR weighting
2.2 How could UE obtain the identified parameters if not signalled
As mentioned in the last RAN4 meeting, for scenario 1, UE can obtain the identified parameters by the configuration of serving cell CRS-RM.
While for scenario 2, UE can obtain the identified parameters by the configuration of 7.5KHz shift and inter-RAT MO
Furthermore, we think that the UE demodulation requirement does not take the inter-RAT measurement gap into account when calculating the throughput. TE knows when UE is doing inter-RAT measurement. So, it is easy for TE to exclude the measurement gap while calculating the throughput.
2.4 Whether inter-RAT MO can be always configured
We think that in real network scenario, whether inter-RAT MO can be always configured is totally depending on network configurations. But from the observation of our current agreed simulation assumption, we assume the inter-RAT MO will be configured. 
2.5 Whether inter-RAT LTE measurement is performed right after receiving the inter-RAT MO
From our understanding, it is true that the inter-RAT LTE measurement is performed right after receiving the inter-RAT MO. 
Besides, it is nothing to do with the threshold (no reporting). It is based on the RRM requirements that Inter-RAT LTE measurement is performed right after receiving the inter-RAT MO.
2.6 Whether PBCH decoding is always possible in inter-RAT measurement
We think it depends on the gap offset for PSS/SSS detection. Which is up to network implementation. If the gap offset can be set properly, then the PBCH decoding is always possible in inter-RAT measurement with no doubt.
2.7 On centre frequency and bandwidth of LTE carrier for scenario 2
From the WF [1] we can see options as follows:
	· LTE carrier bandwidth: 
· Option 1: By power comparison. The number of channel bandwidth configuration is limited to 6 in LTE. By using LLR weighting, first, UE can measure the RE/RB power assuming the bandwidth is 20MHz, and then calculate the power difference with the assumption of 6 possible CBW configurations, last, find the largest CBW with considerable power difference as the LTE channel bandwidth.
· Option 2: Decode LTE PBCH
· Option 3: Estimate the CRS power per certain PRB bundling size



We think that option 1 and 3 are basically the same. Furthermore, it is up to UE implementation and either option is possible. What we (will)agree here doesn’t mean that UE will do it this way.
2.8 Whether to introduce network assistance signaling
From the analysis above, it is clear that for LLR weighting, UE only needs to know the location of CRS symbols for doling LLR weighting. Besides, UE can always get the necessary information by measurement and detection. It is difficult for us to believe that it is necessary to introduce network assistance signaling in any type. 
Therefore, we propose not to introduce any type of network assistance signaling for Rel-17 CRS-IM.
Proposal 1: Not to introduce any type of network assistance signaling for Rel-17 CRS-IM
2.9 Potential impact by misdetection
In addition, we propose to not consider any misdetection as to model the CRS-IM without signaling for phase II defining requirements. As indicated in the previous meeting, the blind detection can be done with certain success rate under the SNR lower than the potential requirement that will be defined for LLR weighing. 
Proposal 2: Not to consider any misdetection in defining demodulation requirement
3	Summary
In this contribution, we share our views on the necessity of introducing the network assistance signaling for UE to do the CRS-IM. 
In summary, we have the following observations and proposals:
Observation 1: UE only needs to know the location of CRS symbols for doing LLR weighting and don’t need any sequence information
Observation 2: Since there is no performance difference between using CRS sequence or not in the LLR weighting, CRS sequence is not needed 
Observation 3: CRS sequence is not necessary for doing LLR weighting
Proposal 1: Not to introduce any type of network assistance signaling for Rel-17 CRS-IM
Proposal 2: Not to consider any misdetection in defining demodulation requirement
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