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1. Introduction

In RAN #89e meeting, new WID on enhanced NR support for high speed train scenario for frequency range 1 (FR1) was approved [1]. And in RAN4#97e meeting, work plan on this WI, including both RRM part and demodulation part, was approved [2]. This contribution provides initial discussion on NR HST UE demodulation for CA scenario.
2. Discussion 
According to the WID [1], one of the objectives of FR1 HST enhancement WI is to support CA for high speed train scenario. The detailed objectives on demodulation part for CA are shown as following.

	· 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 conditions.


HST-SFN conditions are considered to support CA for high speed train scenario. In Rel-16 NR HST WI, both HST-SFN joint transmission and DPS transmission are considered for HST-SFN conditions, since both of them are important deployment for high speed train scenario. Similar as Rel-16 NR HST WI, both HST-SFN joint transmission and DPS transmission need to be considered to support CA.
Proposal 1: for HST-SFN conditions, both HST-SFN joint transmission and DPS transmission need to be considered to support CA.
For the antenna configuration, similar as that in single carrier scenario, both 2RX and 4RX need to be considered.

Proposal 2: both 2RX and 4RX need to be considered to support CA for HST.
Based on the agreements in Rel-16 WI on NR performance requirement enhancement, for FR1 NR CA, PDSCH requirements are specified for 5 cases includes FDD 15 kHz + TDD 30 kHz CA, FDD 15 kHz + TDD 15 kHz CA, TDD 15 kHz + TDD 30 kHz CA, FDD 15 kHz + FDD 15 kHz CA, TDD 30 kHz + TDD 30 kHz CA. All of these combinations can be reused for NR FR1 HST CA.
Proposal 3: the CA combinations specified in Rel-16 WI on NR performance requirement enhancement can be reused for NR FR1 HST CA, the detailed CA combinations are:

· FDD 15 kHz + TDD 30 kHz CA 

· FDD 15 kHz + TDD 15 kHz CA

· TDD 15 kHz + TDD 30 kHz CA 

· FDD 15 kHz + FDD 15 kHz CA 

· TDD 30 kHz + TDD 30 kHz CA
In Rel-16 NR HST WI, single carrier is considered and only the PDSCH requirements on 15KHz SCS with 10MHz bandwidth and 30KHz SCS with 40MHz bandwidth are specified. To support CA, PDSCH requirements on other bandwidth need to be specified respectively for 15KHz SCS and 30KHz SCS. Based on the discussion on FR1 NR CA in Rel-16 WI on NR performance requirement enhancement, PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50} MHz need to be specified for 15KHz SCS, and PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100} MHz need to be specified for 30KHz SCS.
Proposal 4: to support HST CA, PDSCH requirements on single carrier of following bandwidth need to be specified:
· for 15KHz SCS, specify PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50} MHz

· for 30KHz SCS, specify PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100} MHz

For the modulation format and code rate for PDSCH requirements specification, the MCS adopted in Rel-16 NR HST WI can be reused, which is 16QAM, 0.48 for HST-SFN joint transmission and 64QAM, 0.43 for DPS.
Proposal 5: for CA scenario, reuse the modulation format and code rate adopted for PDSCH requirements specification in Rel-16 NR HST WI, the details are:
· for HST-SFN joint transmission, 16QAM, 0.48 is used

· for DPS, 64QAM, 0.43 is used
3. Conclusion
This contribution provides general discussion on UE demodulation for NR HST CA scenario. And proposals are:
Proposal 1: for HST-SFN conditions, both HST-SFN joint transmission and DPS transmission are considered to support CA.

Proposal 2: both 2RX and 4RX are considered to support CA for HST.
Proposal 3: the CA combinations specified in Rel-16 WI on NR performance requirement enhancement can be reused for NR FR1 HST CA, the detailed CA combinations are:

· FDD 15 kHz + TDD 30 kHz CA 

· FDD 15 kHz + TDD 15 kHz CA

· TDD 15 kHz + TDD 30 kHz CA 

· FDD 15 kHz + FDD 15 kHz CA 

· TDD 30 kHz + TDD 30 kHz CA
Proposal 4: to support HST CA, PDSCH requirements on single carrier of following bandwidth need to be specified:

· for 15KHz SCS, specify PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50} MHz

· for 30KHz SCS, specify PDSCH requirements on single carrier of BW of {5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100} MHz

Proposal 5: for CA scenario, reuse the modulation format and code rate adopted for PDSCH requirements specification in Rel-16 NR HST WI, the details are:

· for HST-SFN joint transmission, 16QAM, 0.48 is used

· for DPS, 64QAM, 0.43 is used
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