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1 Introduction
Remote Interference Mitigation SI was approved in RAN#80 and the discussion is kicked off since Ran1#94. The discussion so far focused on the RIM framework to enable the interference mitigation, RS design for frameworks, and backhaul signaling.
In this paper we analyze the UE impact of the remote interference. 

2 Resource allocation 

During the former discussion, 3 frameworks were captured into the TR and some additional proposals have been discussed. Among them, there are two RS options:
· RS-1 which is RS from victim BS
· RS-2 which is RS from aggressor BS

There were some discussions on the RS design including how to carry information by the time, frequency resource. As parts of the UE scheduling, rate matching need to be considered for RIM RS transmission. Through both victims and aggressors can transmit the RS for different frameworks, we will not differentiate the transmitter is victim or aggressor. 
2.1 DL rate matching at the transmitter gNB
From the Tx side, we can foresee three options for the RS transmission.
1. RS occupies the whole bandwidth 
2. RS occupies partial bandwidth, but the rest time & frequency resource are left blanked 
3. RS occupies partial bandwidth and the rest time & frequency resource 
For option 1 and 2, there is no data is expected to transmitted at the symbols for RIM RS. Therefore, there are no issues for DL data scheduling, and no rate matching issues.
For option 3, as BS wants to fully utilize the resource no utilized by RIM RS, the BS need to perform rate matching for the rest resources. According to former discussion, there are three candidates of RIM RS for further study as follows. 
· Alt 1 CSI comb like with comb = 2, and 4
· Alt 2 1 CP + 2 symbols, where two copies of the RS sequence are concatenated
· Alt 3 2 symbol RS, where the CP is separately added to the front of each OFDM symbol, but in frequency domain, the RIM-RS in different OFDM symbols need to be multiplied with different linear phase rotation factors.
For Alt 1 the CSI comb like RS is used as RIM RS. Rel-15 rate matching pattern only supports RB-symbol-level bitmap and not support RE-level bitmap. However, for this comb-like RIM-RS pattern, we can use zero-power CSI-RS for PDSCH rate matching indication, i.e., configuring two 1-port ZP-CSI-RS resources each with density=3 but different frequency location as shown below. This is also supported in Rel-15, thus no spec change.
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Figure 1 Illustrative figure of ZP-CSI-RS for PDSCH rate matching
For Alt 2 and 3, the RS occupies consecutive sub-carriers, and the data could be allocated to the left consecutive frequencies accordingly.  Per our understanding, release 15 RB level rate matching scheme is sufficient for this case. 
There might be still some issues that how the serving BS gets the information that which resources should be reserved for RIM RS for the neighboring BSs. Our understanding this could be notified by OAM or information exchanging among neighboring gNBs which will rely on BS implementations.
According to current spec, rate matching can be either by RRC signaling or DCI signaling. The periodicity of the rate matching pattern configured by RRC can be up to 40 slots, i.e., max 40ms. The rate matching pattern can be semi-statically triggered by RRC or dynamically triggered via DCI. Meanwhile, we noticed there are some discussion to use the extreme long period in time domain to carry the RS ID while the proposed period could be as large as minute – level. As a result, if the RIM-RS periodicity is on minute scale, current spec should be sufficient to address the periodicity issue.
Observation 1:  Release 15 rate matching scheme is sufficient to support all of the RIM-RS alternatives on both granularity and time domain periodicity. No further specification work is needed.

2.2 UL data resource allocation at victim gNB
In last RAN1 meeting, the mitigation schemes were discussed, and candidates include frequency and power domain which means parts of the frequencies of the first several UL symbols at the victim side still might be used for UL transmission. In this case, as far as the receiver gNB ensure no strong interference observed, it can schedule the UL data transmission. 
There is not too much discussion on how the gNB can find the clean frequency to schedule UL transmission. One possible way is BS performs RS or energy detection at the frequency before scheduling. Meanwhile, the OAM can notify the frequencies occupied by RIM RS from the “suspect” gNBs.
For UL data scheduling, DCI can support both type 0 and type 1 resource allocation. Type 0 is RGB level scheduling and gives more flexibility for the frequency selective scheduling when CP-OFDM is used as UL waveform. Type 1 is contiguous frequency scheduling and could be implemented for both CP-OFDM and DFT-s-OFDM. There are 3 options for RIM RS design and Alt 1 is comb like. However, the victim gNB is not expected to use the REs not occupied by comb RS since the RE level interference detection will not be realistic. Therefore, release 15 DCI should be sufficient for UL data scheduling.   
Observation 2: as far as the receiver gNB ensure no strong interference observed, release 15 DCI is sufficient to be used for UL data scheduling. 
2.3 UL control 
5 UL control formats defined in release 15, and 2 short and 3 long formats are there. The short control formats (0 and 2) are expected to be with 1 or 2 symbols, and the long formats (1, 3, and 4) are expected with 4-10 symbols. For short formats, as far as there are 1 or 2 symbols are left, there is no impact to the UE. If unfortunately, the available symbols are less than 4 symbols, the long control formats might be impacted. However, we don’t see any realistic deployment which only have less than 14 contiguous UL symbols. Therefore, the impact to the long control formats should not be an issue as well.
Observation 3: as UL control can be configured, release 15 UL control formats are sufficient even with partial UL symbols muting. 
RACH reception is with essential importance for the UL coverage. NR supports several different RACH formats and RO configuration which give enough flexibility to avoid the interference at the first several symbols. As the RO can be configured with enough flexibility, release 15 RACH is sufficient enough.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 4: As the RO can be configured with enough flexibility, release 15 RACH is sufficient enough.
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3 Conclusions 
In this contribution, we have made the following observations:
Observation 1:  Release 15 rate matching scheme is sufficient to support all of the RIM-RS alternatives on both granularity and time domain periodicity. No further specification work is needed.
Observation 2: as far as the receiver gNB ensure no strong interference observed, release 15 DCI is sufficient to be used for UL data scheduling. 
Observation 3: as UL control can be configured, release 15 UL control formats are sufficient even with partial UL symbols muting. 
Observation 4: As the RO can be configured with enough flexibility, release 15 RACH is sufficient enough.

Following the above observations, we make the proposal:
Proposal: no UE impact is foreseen in RIM and document this into the TR.
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