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1   Background
The performance part of NR eMIMO has been discussed for the first time in this February meeting and several agreements have been reached related to the test scope. Besides, there are still some undetermined issues that need to be discussed in this meeting. 
For this contribution, we would like to discuss these open issues and give our views on the following part:

· Whether to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission
· Whether to define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP
· Whether to define PDSCH requirement based on Rel-16 DMRS enhancement
Agreements and open issues are all based on the approved Way forward [1] and Email discussion summary [2]. 
2   Discussion
2.1   Multi-TRP/Panel transmission
2.1.1   PDSCH requirements scheduled by Single DCI 
According to the Way forward [1], whether to define single DCI scheduled PDSCH requirement for multi-TRP/Panel transmission is still open:

· Whether to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission
· Option 1:  Yes 
· Option 2:  No
In our view, multi-DCI based multi-TRP transmission is mainly enhanced for non-ideal backhaul scenario to improve the cell edge user experience, single-DCI based scheduling is enhanced for ideal backhaul with scheduling different layers of one PDSCH that is similar with LTE CoMP with very limited performance gain and thus limited application in real deployment. 
Another aspect is that it is more likely that we will use the same PDSCH configuration for multi-DCI and single-DCI scenario. Thus the demodulation process for the PDSCH is applying same parameters so that there might not different performance results be expected, not to mention defining different requirements. As indicated by one of the companies interested in this topic, possible differences between multi-DCI scheduling and single-DCI scheduling from demodulation perspective are needed to be evaluated first. Therefore, since there are plenty of workload in multi-DCI based multi-PDSCH and others, we would like to propose the following:
Proposal 1: Not to define PDSCH requirement scheduled by single-DCI for multi-TRP/Panel transmission
2.1.2   PDSCH requirements for URLLC 
For the PDSCH requirements for URLLC, companies have reached one agreement:
· No PDSCH requirements for URLLC multi-TRP transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
This agreement clarified the test metric that is not based on the URLLC WID. Now we only focus on discussing whether to define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP. 
Core specification defined schemes 1a, 2a, 2b, 3 and 4 for URLLC multi-TRP transmission.

Scheme 1a: it is similar as single-DCI based multi-TRP transmission for eMBB, i.e. different layers of PDSCH are transmitted from two TRPs that are scheduled by single-DCI. If single-DCI based transmission scheme is considered in eMBB application scenario, it is not needed to define corresponding URLLC related performance requirements, especially with the same test metric of 70% max TP.

Observation 1: Scheme 1a for URLLC is similar as single-DCI based multi-TRP transmission for eMBB.

Scheme 2a: One CW with single RV are mapped two non-overlapped frequency domain resource allocation that is associated with two TCI states, i.e. duplicated frequency domain resource mapping.
Scheme 2b: one CW are rate matched with 2 RV separately, and then mapped to two non-overlapped frequency domain resource that is associated with two TCI states, i.e. a kind of retransmission with different RV in different frequency domain resource.

Either scheme 2a or 2b, it is a kind of retransmission from frequency domain point of view, maybe it is more suitable for channel with larger spread delay.

Observation 2: Scheme 2a and 2b are more suitable for channel with larger spread delay.
Scheme 3: Similar with scheme 2b, one TB with 2 RV used for rate matching, but are mapped to non-overlapping time domain resource that is associated with 2 TCI states within one slot. A kind of retransmission within one slot, it is suitable for transmission with allocated number of symbols not larger than 7.

Scheme 4: Similar with scheme 3, but are mapped to different non-overlapping time domain resource in different slots, additionally with repetition. It is suitable for transmission with allocated number of symbols larger than 7.

Scheme 3 and 4 are kind of retransmission from time domain point of view, it is more suitable for channel with larger Doppler shift. 

From performance robust point of view, scheme 4 should be better than scheme 3.
Observation 3: Scheme 3 and 4 are more suitable for channel with larger Doppler shift and with different allocated number of symbols.
Considering the heavy workload for other high priority performance requirements like PDSCH scheduled by mutli-DCI, which contains many different combination of test cases, and limited complementation scenarios, we would like to propose the following:
Proposal 2: Not to define PDSCH requirements for URLLC multi-TRP transmission schemes in eMIMO WI
2.2   Low PAPR
During the last meeting, companies have different views on whether to define PDSCH requirements based on Rel-16 DMRS enhancement. See the following agreements according to the Way forward [1]:

· Whether to define PDSCH requirement based on Rel-16 DMRS enhancement
· Option 1: Define one DL test to verify receiver processing of Rel-16 DMRS enhancement
· Option 1a: if defined, existing UE performance test cases can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification
· Option 1b: One new test case with test parameters modification
· Option 2: Not to define any new PDSCH performance requirement of Rel-16 DMRS enhancement
Based on our understanding, the enhancement on low PAPR RS can be refer to the following: 
Comparing to the existed method of sequence generation in Rel-15, new agreed method based on the [2] is to update the initialization formula to avoid sequence repetition. See the new sequence generation formula below:
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In this new formula, two new parameters are introduced one is λ, which is absolute CDM group index (defined in Rel-15 TS 38.211) and the other is n’SCID, which is determined by different value of λ. Other parameters are all stay the same. From this formula we can see that λ is connected to the CDM group index, which means different CDM groups indicate different λ values, so that different λ will lead to different cinit value, results in different DMRS sequences. Therefore, the problem of high PAPR can be improved by using this formula to avoid sequence repetition.  

For DMRS mapping method for PDSCH, the existed mapping method in Rel-15 will be reused and that will bring no changes in Rel-16. From the perspective of demodulation, this improvement only related to the changes on DMRS sequence generation formula, in which new parameters are added rather than replacing the original generation procedure and no new algorithms or typical scenarios are introduced, which will lead to no performance difference.

Proposal 3: Propose not to define new performance requirements for PDSCH enhancement in DMRS sequence generation 
3   Proposals
In this contribution, we briefly summarized the open issues of NR Rel-16 eMIMO, for them we share our analysis and finally give our views and proposals.
For those open issues of NR eMIMO, we propose the following:

Observation 1: Scheme 1a for URLLC is similar as single-DCI based multi-TRP transmission for eMBB
Observation 2: Scheme 2a and 2b are more suitable for channel with larger spread delay

Observation 3: Scheme 3 and 4 are more suitable for channel with larger Doppler shift and with different allocated number of symbols
Proposal 1: Not to define PDSCH requirement scheduled by single-DCI for multi-TRP/Panel transmission 
Proposal 2: Not to define PDSCH requirements for URLLC multi-TRP transmission schemes in eMIMO WI
Proposal 3: Propose not to define new performance requirements for PDSCH enhancement in DMRS sequence generation
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