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1. Introduction
Under Rel-16 eMIMO,  several PDSCH test cases with multi-TRP/panel tranmission schemes were agreed in [1], [2] . 
In this contribution, we discussed the remaining open issues for PDSCH demodulation requirements of eMIMO including:
· Test  cases and applicable rules for Single-DCI and multi_DCI based on tranmission schemes (eMBB)
· Test cases and applicable rules for single-DCI based URRC tranmission schemes
2. Discussion
Test cases and test applicable rules for PDSCH requirements with Multi-TRP/Panel tranmission schemes (eMBB)
In last RAN4 meeting, following test cases agreed:
	· Number of test cases for single-DCI/multi-DCI
· Test 1b Single- DCI with positive time offset and overlapping scheduling.
· Test 2a Multi- DCI with frequency offset and negative time offset and non-overlapping scheduling
· FFS on Test 1a Single-DCI with frequency offset and negative time offset and overlapping scheduling.
· Applicability rule:
· Option 1 (If Test 1a will be defined):
· If UE only supports single-DCI based multi-TRP transmission for eMBB, it should be tested with test case 1a and test case 1b
· If UE can support both single-DCI and multi-DCI for eMBB, it should be tested test 2a and test 1b
· Interested companies are encouraged to provide simulation results next meeting for tests 1a, 1b and 2a.



Based on the agreed UE feature list, support single-DCI and multi-DCI transmission schemes are separate UE features. In order to ensure test coverage, we should introduce separate test cases based on UE feature list. Similar logic as LTE CoMP , from UE receiver processing and RAN4 performance requirements aspect, RAN4 performance requirements were introduced to verify UE processing on receive multi-PDSCH signals from different TRP/Panel with different QCL information. Also consideirng the performance impact with negative/postive time offset refer to receiver FFT window  is unsymetrical  and we cann’t exclude the possibility negeative timing offset irrespective UE receiver FFT window ajustment stragecy  consideirng UE mobility i.e. UE move to the centre among two tranmistted TPs.
It’s important to cover both negtive timing offset, postive time offset and frequency offset during test cases to verify proper UE processing irrespective UE capability.
If we only introduce test 1b and test 1a, there are test coverage issue for UE which only support single-DCI based on transmission schemes as the test cases didn’t cover negative time offset. 
Also from UE test effort aspect, pending on UE capalbility, each UE only need to pass 2 test cases from 3 test cases if test 1a introduced which means no addtional test effort from UE aspect.
Proposal 1: eMBB test cases: Introduce following test cases for Multi-TRP/Panel transmission schemes (eMBB) to cover frequency offset, negative and positive time offset
· Test 1a Single-DCI with frequency offset and negative time offset and overlapping scheduling
· Test 1b Single- DCI with positive time offset and overlapping scheduling.
· Test 2a Multi- DCI with frequency offset and negative time offset and non-overlapping scheduling
Proposal 2: eMBB test cases: Test applicable can be introduced for above test cases:
· If UE only supports single-DCI based multi-TRP transmission for eMBB, it should be tested with test case 1a and test case 1b
· If UE can support both single-DCI and multi-DCI for eMBB, it should be tested test 2a and test 1b
Open issues for URLLC test cases
In last RAN4 meeting, such agreements achived in agreed WF:
	· Define performance requirement for URLLC transmission schemes with test applicability rule
· Option 1: Only  FDM  scheme A and inter-slot TDM scheme as baseline
· FDM scheme is skipped if UE passes the multi-DCI based multi-TRP Tx requirements and TDM scheme is skipped if UE passes URLLC slot aggregation requirements and anyone of the other multi-TRP Tx requirements
· Other options are not precluded



According to agreed eMIMO UE feature list in RAN1, there are several transmsision schemes for single DCI based on Multi-TRP/Pannel transmission  including “SDM scheme”, “FDMscheme A”, ”FDM scheme B”,”TDM scheme A” and ”Inter-slot TDM scheme”, and these transmsision schemes are separate UE sub-features under eMIMO WI.   And we already agreed to introduce PDSCH requirements for single-DCI based on SDM transmission scheme (eMBB operation). 
URLLC based on transmission schemes and eMBB based on transmission schemes target to different deployment and usage scenarios. Furthermore from UE processing aspect, there are special scheduling and processing for URLLC operation related schemes compared eMBB operation i.e. mini-slot scheduling, CW combining within slots and across slots. 
Compared to URLLC test cases, these transmission schemes also required to support multi-TCI states with different QCL information associated with same TBS which transmitted from different TRPs. 
Based on above analysis, the UE function/behaviour can be partially verified in the already agreed URLLC test cases or multi-TRP transmission test cases for eMBB transmission from UE processing aspect; meanwhile there are still delta compared what already agreed test cases. As a whole independent feature itself, the UE behaviour hasn’t been covered by existing test cases. 
In general, we prefer to have dedicated test cases for URLLC transmission schemes without any test applicable rules among URLLC transmission schemes, eMBB transmission schemes and agreed URLLC test cases under URLLC WI as these test cases corresponding different UE features and different UE behaviour foreseen compared to these agreed test cases. Meanwhile for sake of progress, we can comprise to current proposed option1.
With above considerations, we proposed:
Proposal 3-URRC test cases-Test scope: Introducing PDSCH demodulation requirements for transmission schemes related to URLLC operation
· Test schemes: Only  FDM  scheme A and inter-slot TDM scheme
· Test applicable rules can be applied (not our preference, can be accepted as comprise): FDM scheme is skipped if UE passes the multi-DCI based multi-TRP Tx requirements and TDM scheme is skipped if UE passes URLLC slot aggregation requirements and anyone of the other multi-TRP Tx requirements

In last RAN4 meeting, there are some other open issues for URLLC test cases:
	Two test cases per duplex mode:
· Option 1: 
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and negative time offset
· Test 1b: Single-DCI based inter-slot TDM with positive time offset
· Option 2: 
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and positive time offset
· Test 1b: Single-DCI based inter-slot TDM A with frequency offset and positive time offset
· Other options are not precluded
MCS:
· Option 1: MCS 13
· Option 2: MCS 19
Test metric for requirements definition
· Option 1: 1 % BLER which is more suitable for URLLC service
· Option 2: 70 % @ max throughput as in eMBB related test cases



For detailed test cases, we prefer option 1 to cover both negative and positive time offset during URLLC scheme requirements.
For MCS selection, we prefer to use MCS 19 which aligned with agreed eMBB test cases; also MCS19 bring benefit to discriminate different UE behaviour with lager performance gap over than MCS13.
For test metric, we slight prefer using option 1% BLER considering these transmission schemes more suitable for URLLC.
Proposal 4: URLLC test cases- test parameters:
· Using option 1 to introduce test cases:
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and negative time offset
· Test 1b: Single-DCI based inter-slot TDM with positive time offset
· MCS: MSC 19 (option2)
· Test metric: 1% BLER (option 1)

3. Conclusion
In this contribution, views on remaining open issues for DL multi-panel/TRP transmission were provided.
eMBB test scope
Proposal 1: eMBB test cases: Introduce following test cases for Multi-TRP/Panel transmission schemes (eMBB) to cover frequency offset, negative and positive time offset to verify proper UE processing and performance
· Test 1a Single-DCI with frequency offset and negative time offset and overlapping scheduling
· Test 1b Single- DCI with positive time offset and overlapping scheduling.
· Test 2a Multi- DCI with frequency offset and negative time offset and non-overlapping scheduling
Proposal 2: eMBB test cases: Test applicable can be introduced for above test cases:
· If UE only supports single-DCI based multi-TRP transmission for eMBB, it should be tested with test case 1a and test case 1b
· If UE can support both single-DCI and multi-DCI for eMBB, it should be tested test 2a and test 1b
URLLC test scope
Proposal 3-URRC test cases-Test scope: Introducing PDSCH demodulation requirements for transmission schemes related to URLLC operation
· Test schemes: Only  FDM  scheme A and inter-slot TDM scheme
· Test applicable rules can be applied (not our preference, can be accepted as comprise): FDM scheme is skipped if UE passes the multi-DCI based multi-TRP Tx requirements and TDM scheme is skipped if UE passes URLLC slot aggregation requirements and anyone of the other multi-TRP Tx requirements
Proposal 4: URLLC test cases- test parameters:
· Using option 1 to introduce test cases:
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and negative time offset
· Test 1b: Single-DCI based inter-slot TDM with positive time offset
· MCS: MSC 19 (option2)
· Test metric: 1% BLER (option 1)
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