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[bookmark: _Toc116995841][bookmark: _Ref141095528]Introduction
In RAN4#107 meeting, the discussions on HST FR2 Enhanced UE Demodulation performance requirements were held, on which the way forward (WF) is documented in [1]. Specifically, for UE Demodulation PDSCH requirements with Carrier Aggregation (CA), the related WF, which will be further discussed in this paper, is summarized below:

	Issue 2-1-2:  Whether existing SNR requirement or 200MHz CBW defined in single carrier can be reused for CA case with 200MHz
Agreement:
· For FR2 HST CA Demod requirements, RAN4 will define requirements for the agreed BW carrier configuration based on collected impairment results provided by companies.

Issue 2-1-3:  RRH and Channel model assumption for CA
Agreement:
· For FR2 HST CA Demod requirements, RAN4 will define requirements for the agreed BW carrier configuration based on collected impairment results provided by companies.

Issue 2-1-4/5:  Additional noise margin for CA requirement based on single carrier
Agreement:
· No additional noise and imperfection model modelling based on single carrier link level simulation for PDSCH CA alignment result is considered.
· The impact of additional noise in CA can be considered into the impairment results up to companies’ implementation

Issue 2-1-6:  Simulation results alignment and requirement derivation
Agreement:
· Companies are encouraged to provide the simulation result in the next meeting for further alignment according to the simulation assumption R4-2305893
· The requirement derivation and whether to add additional margin will be discussed based on the collected simulation results. 

Issue 2-1-8: Release independent 
Way Forward
· FFS on Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17.





[bookmark: _Toc116995842]Discussion
In this paper, we provide our views and responses to the agreements and way forward on the above-mentioned Issues. We will start with Issues related with simulation in CA followed by the Issue on release independent.
Simulation on CA with Impairments
The agreements on Issues 2-1-2, 2-1-3, 2-1-4/5 and 2-1-6 include agreements on the need of simulation results for defining the PDSCH requirements with CA, as highlighted below:
	Issue 2-1-2:  Whether existing SNR requirement or 200MHz CBW defined in single carrier can be reused for CA case with 200MHz
Agreement:
· For FR2 HST CA Demod requirements, RAN4 will define requirements for the agreed BW carrier configuration based on collected impairment results provided by companies.

Issue 2-1-3:  RRH and Channel model assumption for CA
Agreement:
· For FR2 HST CA Demod requirements, RAN4 will define requirements for the agreed BW carrier configuration based on collected impairment results provided by companies.

Issue 2-1-4/5:  Additional noise margin for CA requirement based on single carrier
Agreement:
· No additional noise and imperfection model modelling based on single carrier link level simulation for PDSCH CA alignment result is considered.
· The impact of additional noise in CA can be considered into the impairment results up to companies’ implementation

Issue 2-1-6:  Simulation results alignment and requirement derivation
Agreement:
· Companies are encouraged to provide the simulation result in the next meeting for further alignment according to the simulation assumption R4-2305893
· The requirement derivation and whether to add additional margin will be discussed based on the collected simulation results. 




In RAN4#107 meeting, several companies, including Nokia, have provided their initial simulation results on HST FR2 PDSCH with CA. The simulation results collected from all interested companies are documented in [2], where they considered all possible BWs in FR2, namely, 50 MHz, 100 MHz, 200 MHz and 400 MHz. Hence, in line with the agreement on Issue 2-1-2, as companies has also provided simulation results for 200 MHz for CA case, RAN4 will not reuse the existing SNR requirement for single-carrier 200 MHz BW in FR2 for the CA case.
The collected simulation results in [2] are without any impairments. As agreed in the WF, companies are now encouraged to provide simulation results with impairments. Our simulation results on PDSCH with CA, in which impairments are now introduced, are documented in [3]. Similar trends can be seen in both [2] and [3] that 50 MHz, 100 MHz and 200 MHz have similar performance. On the other hand, 400 MHz has around 1 dB gap compared to the other bandwidths.
[bookmark: _Toc142675632]The performances of 50 MHz, 100 MHz and 200 MHz are quite similar; while 400 MHz has around 1 dB SNR difference compared to the other bandwidths.
[bookmark: _Toc142675633]If the simulation results from all interested companies are showing same trends and similar performances for 50 MHz, 100 MHz and 200 MHz, RAN4 may consider selecting one bandwidth from those three to be defined for the CA requirements in the specifications, with an additional note that the same requirements apply to the other two bandwidth sizes.
[bookmark: _Toc142675634]RAN4 to define CA requirements for 400 MHz in the final specification.
Release Independency
There is one remaining open issue from the WF in [1], namely,
	Issue 2-1-8: Release independent 
Way Forward
· FFS on Rel-18 FR2 HST PDSCH CA requirements are release independent from Rel-17.



As the agreements captured in WF [1] already stated that there is no additional noise and impairments to be added in the single carrier link level simulation (Issue 2-1-4/5) for CA case, the basis on defining the requirements for CA would be similar to the single carrier case as in Rel-17 (for 200 MHz). Hence, it is expected that devices fulfilling requirements in Rel-17 would also be able to meet the requirements of Rel-18 CA, if the devices can already support all the required bandwidth sizes in FR2.
[bookmark: _Toc142675635]RAN4 shall consider Rel-18 HST PDSCH CA requirements to be release independent from Rel-17.
[bookmark: _Toc116995848]Conclusion
In this paper, we provide our views and responses to the agreements and way forward on HST FR2 PDSCH with CA. They are summarized in the following Observations and Proposals:
Observation 1: The performances of 50 MHz, 100 MHz and 200 MHz are quite similar; while 400 MHz has around 1 dB SNR difference compared to the other bandwidths.
Proposal 1: If the simulation results from all interested companies are showing same trends and similar performances for 50 MHz, 100 MHz and 200 MHz, RAN4 may consider selecting one bandwidth from those three to be defined for the CA requirements in the specifications, with an additional note that the same requirements apply to the other two bandwidth sizes.
Proposal 2: RAN4 to define CA requirements for 400 MHz in the final specification.
Proposal 3: RAN4 shall consider Rel-18 HST PDSCH CA requirements to be release independent from Rel-17.
[bookmark: _Toc116995849]
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