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Introduction
In RAN4 #98e there was extensive discussion on HST FR1 CA performance requirements introduction[1]. Simulation assumptions were agreed to facilitate the work. Same time there are some remaining open issues related to Tx scheme for HST CA requirements, SCS combinations, applicability rules and UE capability.
In this paper we provide our view on remaining open issue for PDSCH HST CA requirements introduction. In our companion paper we share vision on multi-DCI based Tx scheme applicability for multi-RRH deployment and necessity of corresponding requirements introduction[2].
Discussion
Remaining open issues
DPS Tx scheme
In the previous RAN4 meeting it was agreed to define HST CA requirements at least with JT Tx scheme:
	· Define HST CA requirements for HST-SFN joint transmission
· FFS whether to define HST CA requirements for DPS transmission scheme (with one active TCI state and/or two active TCI states)
· It’s RAN4 common understanding DPS scheme can achieve better performance compared to joint transmission schemes and no advanced received required for HST deployment.
· Candidate option for further discussion: 
· It’s RAN4 recommendation to include DPS scheme into FR1 HST WI, and further discuss whether test cases need to specified or not, and if specified, test applicable rules will be specified to ensure only one scheme will be verified for CA cases for UE.


There was different interpretation of WID among companies regarding considered Tx schemes for HST CA. However, in RAN #91e, WID was revised to clearly capture that HST CA requirements should be defined for both JT and DPS Tx schemes[3].  
	· Carrier Aggregation (CA) scenario
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN joint transmission scheme and DPS transmission scheme. 
· Requirements/tests applicability rules should be discussed in order to minimize the testing burden.


Proposal #1: 	Define HST CA requirements with DPS Tx scheme. 
Single carrier HST requirements with DPS Tx scheme are defined with one and two active TCI states. From UE perspective, if UE support both configurations it can be tested only with two active TCI states test cases. We can define similar applicability rule for HST CA scenario. Also, we can define applicability rule between single carrier and CA test cases. There is no need to pass single carrier test case if UE has passed corresponding CA test case. 
Proposal #2: 	Reuse applicability rule from DPS single carrier to CA and define new one as: UE can skip single carrier test case if it has passed corresponding CA test case. 
If UE does not support advanced receiver in HST-SFN deployment, it can be configured with DPS Tx scheme and we have corresponding performance requirements to guarantee that UE can operate in HST conditions. For CA operation also either JT or DPS Tx scheme can be configured depending on network configuration and especially UE capability.
In order to minimize the test burden, we suggest defining applicability rule between HST CA JT and DPS Tx requirements. In single carrier mode UE that supports both Tx schemes will be tested with both Tx schemes. Same time for CA mode since UE has already passed both Tx scheme single carrier requirements, it might be tested only with one. Since supporting of HST JT is optional UE feature we propose the following applicability rule:
Proposal #3: 	If UE supports HST JT scheme, it can be tested only with this Tx scheme in CA mode, otherwise CA requirements with DPS Tx scheme should be applied. 
  
Requirements with TDD 15 kHz duplex mode
It was not yet agreed whether RAN4 needs to define HST CA requirements with TDD 15 kHz duplex mode:
	· [bookmark: _Hlk68126919]FFS whether following need to be included or not:
· FDD 15 kHz + TDD 15 kHz CA
· TDD 15 kHz + TDD 30 kHz CA


In our understating TDD 15 kHz scenario is non-typical configuration and even Rel-16 single carrier HST requirements consider only TDD 30 kHz. Normal CA requirements cover both TDD modes, but CA CQI requirements were introduced only for TDD 30 kHz to reduce test efforts. We suggest reusing the same principle and cover only typical configuration. It can significantly reduce work efforts since RAN4 needs to define requirements for each CBW.
Proposal #4: 	Do not define HST PDSCH CA requirements with TDD 15 kHz duplex mode.
Applicability rule for FDD 15 kHz 
Besides reduced number of CA duplex modes for CA CQI requirements it was also agreed to define applicability rule to test only one mode with FDD 15 kHz SCS: If UE supports both FDD 15 kHz + TDD 30 kHz  and FDD 15 kHz + FDD 15 kHz CA duplex modes, apply requirements only to the first one. For HST CA we also suggest using this applicability rule. Anyway, UE needs to pass both TDD and FDD in case of supporting them during the normal CA testing. We think it will be sufficient from coverage perspective. 
Proposal #5: 	For HST PDSCH CA tests define the following applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, apply requirements only to the first one. 

Release independent requirements
HST SFN single carrier requirements are release independent from Rel-15 as well as normal PDSCH CA requirements (for Rel-15 CA configurations). In this case, HST CA requirements can be also release independent from Rel-15.
Proposal #6: 	Make HST PDSCH CA requirements release independent from Rel-15. 

New network assistant signalling and new UE capability
In the previous RAN4 meeting there was proposal to define new network assistant signalling and specific UE capability for HST CA operation. However, according to TS 38.331 IE ServingCellConfigCommon contains highSpeedConfig-r16. In this case we have network assisted signalling for Scell and there is no need to define additional one.
As for specific HST CA UE capability, it is also not needed since there should be no differentiation between HST CA and HST single carrier from specific to HST receive algorithm implementation.
Proposal #7: 	Do not define new network assistant signalling and UE capability for HST CA operation.

Conclusion
In this contribution we provide our views on NR HST CA requirements introduction. In summary, we make the following proposals:
Proposal #1: 	Define HST CA requirements with DPS Tx scheme. 
Proposal #2: 	Reuse applicability rule from DPS single carrier to CA and define new one as: UE can skip single carrier test case if it has passed corresponding CA test case. 
Proposal #3: 	If UE supports HST JT scheme, it can be tested only with this Tx scheme in CA mode, otherwise CA requirements with DPS Tx scheme should be applied. 
Proposal #4: 	Do not define HST PDSCH CA requirements with TDD 15 kHz duplex mode.
Proposal #5: 	For HST PDSCH CA tests define the following applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, apply requirements only to the first one.
Proposal #6: 	Make HST PDSCH CA requirements release independent from Rel-15.
Proposal #7: 	Do not define new network assistant signalling and UE capability for HST CA operation.
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