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1   Background
The performance part of NR eMIMO will be started in this February meeting and we provided several contributions discussing whether and which part of all characteristics of eMIMO is needed for defining performance requirements. 
In this contribution, we will mainly focus on the UE side and discuss other left topics except Multi-TRP, CSI. The discussion of Multi-TRP and CSI can be found in their own contributions. 

For this contribution, we first briefly introduce the agreements from RAN1 for each topic and then discuss whether these agreements will have impacts on RAN4 demodulation performance and give our suggestion on which of them needs to be defined performance requirements.
2   Discussion
2.1   Low PAPR
Based on the revised WID of NR eMIMO for Rel-16 in RAN#85 [1], there is an objective related to the Low PAPR enhancement for eMIMO, which are described as follows:

· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
According to the objective of WID above, companies are encouraged to study reference signal PAPR (Peak to average power ratio) enhancement for NR eMIMO. The shortcoming of exist design in Rel-15 can be summarized as follows:

For CP-OFDM waveform based PDSCH and PUSCH transmission, DMRS sequence generation and mapping method in Rel-15 will result in same sequence for DMRS ports of different CDM group. Moreover, different DMRS ports might be mapped different position of one same symbol, so that high PAPR will occur in the symbol that contains DMRS due to the sequence repetition in the same OFDM symbol. See the illustration below:
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Figure 2-1 Sequence repetition in DMRS mapping 

The higher PAPR, on the one hand, deteriorates the throughput rate due to the limiting operation, and on the other hand, requires the PA to have a larger peak power range, which increases the cost. Therefore, the corresponding technology needs to be studied to reduce the PAPR of the DMRS symbol, so that the PAPR of the DMRS symbol and the PAPR of the data symbol reach the same level, thereby reducing the cost.
2.1.1   PDSCH enhancement
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, the existed mapping method in Rel-15 will be reused and that will bring no changes in Rel-16. Since the sequence value for DMRS ports of different CDM group is totally different, the PAPR issue can be resolved perfectly. 
From RAN4’s perspective, 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. Therefore, we propose not to define any new performance requirements for CP-OFDM based DMRS enhancement.

Proposal 1: Propose not to define new performance requirements for PDSCH enhancement in DMRS sequence generation 
2.2   UE side for Multi-Beam

Based on the revised WID of NR eMIMO for Rel-16 in RAN#85 [1], there is an objective related to the Multi-Beam enhancement for eMIMO, which are described as follows:

· Enhancements on multi-beam operation, primarily targeting FR2 operation:

· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 

· Specify measurement and reporting of either L1-RSRQ or L1-SINR
In UE side, we will mainly discuss DL Latency and overhead reduction, SCell recovery and measurement in this contribution.
2.2.1   DL Latency and overhead reduction
In Rel-15, the time latency of downlink beam forming is very high so that it is very difficult to adapt to fast moving scenarios. For the framework of downlink channel and signal beam indication, adopting the three levels structure of RRC+MAC-CE+DCI will have much redundancy for part of scenarios and channels because of the large load of signalling. Besides, the dynamic indication of channel and signalling beam are updated based on RRC signalling, results in high latency and high loading. 
Therefore, in Rel-16, we hope to introduce some enhancement to improve the system efficiency and robustness, to let beam management to meet more scenarios. 

For UE side, the enhancement related to the latency and overhead reduction is to using single MAC-CE signalling to update the same set of PDSCH/PDCCH TCI state IDs for multiple CCs/BWPs simultaneously. CC list is configured by RRC, and indicated by MAC-CE, the details can be referred to 38.214/5.1.5. In one set, same ID can refer to different beams. 
Since these enhancements of downlink are mostly related to the signalling, so we think from RAN4 performance perspective, there is no need to define any performance requirements for signalling. 
Proposal 2: Propose not to define any new PDSCH/PDCCH performance requirements for DL latency and overhead reduction in Multi-Beam for eMIMO
2.2.2   SCell recovery 

The enhancement on SCell recovery is to recover the beam soon to solve the SCell link failure. Meanwhile, SCell recovery is able to help base station on management including adding or deleting SCells, which obviously improves the robustness of SCell beam management and efficiency of system.

The SCell recovery contains four steps and possible impacts on performance are listed as follows: 

Table 2.2.2-1 Descriptions and impacts of SCell recovery
	Procedure
	Description
	Impacts on RAN4 demodulation performance requirements

	Beam failure detection
	Some agreements of BFD are related to 

physical layer design
	· Beam failure detection can be based on 1-port periodic CSI-RS

· Maximum number of RS for BFD per BWP is 2
· The SCell beam failure detection procedure is the same as PCell beam failure detection procedure, which is performed per SCell
The main procedure of BFD is the same as the one of PCell in Rel-15, based on which some restrictions are added. 

No new performance requirements are needed.


	New beam identification
	New beam identification can be performed based on SSB and CSI-RS for beam management
	No new algorithm or new RS is introduced just configurations
No new performance requirements are needed

	Beam failure recovery request
	For SCell BFR, BFRQ shall be conveyed if UE declares beam failure

Carried by a dedicatedly configured SR-like PUCCH

Carried by a MAC-CE


	No new algorithm or new RS is introduced just configurations

No new performance requirements are needed

	Beam failure recovery response
	The beam failure recovery response to step 2 MAC CE is a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the step 2 MAC CE.
	No new algorithm or new RS is introduced just configurations

No new performance requirements are needed


Most details on SCell recovery is based on the specific UE implementation, and according to the RAN1 agreements no need for them to be standardized, then we can conclude:
Observation 1: Consider the agreements of SCell recovery are more related to the RRM work scope, there is rather no impact on demodulation part and can be ignored
2.2.3   L1-SINR based beam selection

The Rel-15 beam quality metric only considers L1-RSRP, that is, it only considers the power or energy of the signal, and does not consider the impact of other interference on the beam quality.In the MU-MIMO scenario, Inter-layer and Inter-beam interference cannot be ignored. In addition, for cell-edge users, Inter-cell interference cannot be ignored. 
Therefore, considering the interference in the beam quality metric will be more in line with the actual scene and increase the accuracy of the beam quality metric. Furthermore, the accuracy of beam management is improved.
L1-SINR is introduced as a new evaluation quantity of beam quality in Rel-16 in order to improve beam management performance.
How to measure interference depends on the terminal implementation. The report format is fixed as agreements and the procedure is to some extent similar to the CSI measurement. Since there is no new algorithm or other demodulation related enhancement we propose not to define any requirements for L1-SINR based beam selection
Observation 2: Introducing L1-SINR measurement has few impact on demodulation part and can be ignored
3   Proposals
In this contribution, we briefly summarized the RAN1 agreements of part of UE side for eMIMO and analyzed the impact on RAN4. Finally, we give our views on whether or which part needs to be defined performance requirements.
For other UE enhancements for NR eMIMO, we propose the following:
Proposal1: Propose not to define new performance requirement for PDSCH enhancement in DMRS sequence generation 
Proposal2: Propose not to define any new PDSCH/PDCCH performance requirements for DL latency and overhead reduction in Multi-Beam for eMIMO
Observation1: Consider the agreements of SCell recovery are more related to the RRM work scope, there is rather no impact on demodulation part and can be ignored

Observation2: Introducing L1-SINR measurement has few impact on demodulation part and can be ignored
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