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1. Introduction

In RAN4#102-e, test setup for CRS-IM were discussed and the WF was agreed in [1].
In this paper, we give our views on the remained open issues for test setup for NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM.
2. Discussion

Scenario 2 test setup
In the last meeting in the WF [1], for scenario 2, it was agreed that there will be one set of test setup with NWA signalling configured, and it was FFS on whether to introduce another set of test setup with only inter-RAT MO configured:
· Define one set of test setup with the new NWA signalling on LTE CBW configured. 
· FFS whether to define the other set of test setup with only inter-RAT MO configured:
· FFS whether the same test requirements for CRS-IM can be applied in the two sets of test setup, considering that:
· Whether or not to assume no error in LTE CBW detection: 1) based on PBCH decoding and/or power detection for the two interferers with different power level, or 2) based on PBCH decoding and/or power detection for the first dominant interferer.

· TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, further discuss the time needed for UE to acquire LTE channel bandwidth:
· Option A: N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. One candidate value for N is 4, and other values are not precluded. FFS for the inter-RAT measurement period.

· Other options are not precluded

· Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
We have agreed to define separate capabilities for UE capable of obtaining CHBW information with and without NWA signalling in scenario 2. Therefore, it is important to have a test setup with only inter-RAT MO configured for the UE capable of ‘CRS-IM without the assistance of network signaling on LTE channel bandwidth’, to verify the UE performance of obtaining the CHBW information by power detection and/or PBCH decoding.

There is concern from other company that there may be PBCH decoding error. Based on the agreed INR values (INR1 = 10.45dB, INR2 = 4.6dB), considering the PBCH from the interference cells is overlapped with each other, the SINR for UE decoding the PBCH for each LTE interference cell is SINR1 = 4.5dB, SINR2 = -6.2dB respectively according to our calculation. 
As per TS36.101 as below, UE can achieve 1% Pm-bch at around -3dB ~ -4dB SNR, which means UE can always ensure high reliable PBCH decoding for the first dominant interference cell. For the second interference cell, considering the real network deployment, we think UE can assume channel bandwidth can be the same for all LTE interference cells.
	8.6.1.2.1
Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 8.6.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.1.2.1-1: Minimum performance PBCH

Test number

Bandwidth 

Reference Channel

Propagation Condition

Antenna configuration and correlation Matrix 

Reference value

Pm-bch (%)

SNR (dB)

1

1.4 MHz

R.22

EPA5

2 x 2 Low

1

-4.8
8.6.1.2.2
Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 8.6.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.6.1.2.2-1: Minimum performance PBCH

Test number

Bandwidth 

Reference Channel

Propagation Condition

Antenna configuration and correlation Matrix 

Reference value

Pm-bch (%)

SNR (dB)

1

1.4 MHz

R.23

EVA5

4 x 2 Medium

1

-3.5



With the above analysis, we propose to define another set of test setup with only inter-RAT MO configured, for the UE supporting CRS-IM without the assistance of network signaling on LTE channel bandwidth, and no requirement difference with the test the new NWA signalling on LTE CBW configured.
At the same time. since the UE will need PBCH decoding or power detection to obtain the neighbour cell CHBW information before starting to perform CRS-IM with the correct parameters, we are supportive for TE to start calculating the PDSCH TP after N inter-RAT measurement periods. We support N=4 which is a common NW configuration.
Observation 1: UE can always ensure high reliable PBCH decoding for the first dominant interference cell. For the second interference cell, considering the real network deployment, UE can assume channel bandwidth can be the same for all LTE interference cells.
Proposal 1: Define another set of test setup with only inter-RAT MO configured, for the UE supporting CRS-IM without the assistance of network signalling on LTE channel bandwidth, and no requirement difference with the test the new NWA signalling on LTE CBW configured.
Proposal 2: For the test with only inter-RAT MO configured, supportive for TE to start calculating the PDSCH TP after N inter-RAT measurement periods. We support N=4 which is a common NW configuration.
Number of LTE CRS Port and target Tx
Status in the WF [1]:
· For scenario 1, companies to bring simulation results for both 2 CRS and 4 CRS ports, and further decide whether to define requirements for 2 CRS or 4 CRS ports in the next meeting based on the performance gain.

· For scenario 2, only cover 4 CRS ports
Based on our simulation result provided in [2], CRS-IM under 2Tx CRS interference can achieve similar performance gain compared with 4Tx interference under FDD condition, and can achieve even larger performance gain under TDD condition. Therefore, we think both 2Tx and 4Tx test setup can verify the test purpose of CRS-IM.
At the same time, we think 2Tx is very common network configuration in practical and it is the scenario in our deployment. 

Considering the above, we support to use 2Tx for scenario 1.

Observation 2: CRS-IM under 2Tx CRS interference can achieve similar performance gain compared with 4Tx interference under FDD condition, and can achieve even larger performance gain under TDD condition.
Observation 3: 2Tx is very common network configuration in practical and it is the scenario in our deployment.
Proposal 3: Support to use 2Tx for scenario 1.
Overhead for TBS determination if 2Tx is introduced

We have agreed in the previous meetings to use overhead of 18 for scenario 1 in [3]:

· Overhead as 18 when Rel-15 CRS-RM is configured for the target cell (Scenario 1), and overhead as 0 for scenario 2.

However, in our understanding, overhead of 18 can only be practical for 4Tx test setup since there will be 16 REs per PRB which are occupied by the serving cell CRS with 4 ports.

For 2Tx cases, there is only 12 REs per PRB which are occupied by the serving cell CRS, which means overhead of 12 can already ensure the effective code rate will not increase after serving cell CRS rate matching.
As a result, in case 2Tx CRS port is agreed for scenario 1, we propose to use overhead of 12.

Observation 4: For 2Tx cases, there is only 12 REs per PRB which are occupied by the serving cell CRS, which means overhead of 12 can already ensure the effective code rate will not increase by serving cell CRS rate matching.
Proposal 4: In case 2Tx CRS port is agreed for scenario 1, we propose to use overhead of 12.
Whether to schedule PDSCH data on slots with LTE PBCH/PSS/SSS
We have observed that in Rel-16 LTE-NR coexistence tests, no user data is scheduled on slots with LTE PBCH/PSS/SSS. And we think LTE PBCH/PSS/SSS may also impact the PDSCH performance.

To be aligned, we propose not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2.
Observation 5: In Rel-16 LTE-NR coexistence tests, no user data is scheduled on slots with LTE PBCH/PSS/SSS. LTE PBCH/PSS/SSS may also impact the PDSCH performance.
Proposal 5: Not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2.
3. Conclusions
In this paper, following proposals and observations are given for NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM.
Observation 1: UE can always ensure high reliable PBCH decoding for the first dominant interference cell. For the second interference cell, considering the real network deployment, UE can assume channel bandwidth can be the same for all LTE interference cells.
Proposal 1: Define another set of test setup with only inter-RAT MO configured, for the UE supporting CRS-IM without the assistance of network signalling on LTE channel bandwidth, and no requirement difference with the test the new NWA signalling on LTE CBW configured.
Proposal 2: For the test with only inter-RAT MO configured, supportive for TE to start calculating the PDSCH TP after N inter-RAT measurement periods. We support N=4 which is a common NW configuration.
Observation 2: CRS-IM under 2Tx CRS interference can achieve similar performance gain compared with 4Tx interference under FDD condition, and can achieve even larger performance gain under TDD condition.
Observation 3: 2Tx is very common network configuration in practical and it is the scenario in our deployment.
Proposal 3: Support to use 2Tx for scenario 1.
Observation 4: For 2Tx cases, there is only 12 REs per PRB which are occupied by the serving cell CRS, which means overhead of 12 can already ensure the effective code rate will not increase by serving cell CRS rate matching.
Proposal 4: In case 2Tx CRS port is agreed for scenario 1, we propose to use overhead of 12.
Observation 5: In Rel-16 LTE-NR coexistence tests, no user data is scheduled on slots with LTE PBCH/PSS/SSS. And LTE PBCH/PSS/SSS may also impact the PDSCH performance.
Proposal 5: Not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2.
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