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1 Introduction
In last meeting, RAN4 sent two LS to RAN2 on the capability and signalling for NR high speed train in R16 [1] [2]. One is for the UE capability and network assistance signalling for Rel-16 NR HST RRM [1]. The other one is for the UE capability and network assistance signalling for Rel-16 NR HST demodulation [2]. RAN4 respectfully asks RAN2 to design the corresponding signalling to support the enhanced RRM requirements, enhanced demodulation requirements and UE capability for R16 NR HST.
Following is the LS on UE capability and network assistance signalling for Rel-16 NR HST RRM [1]: 

1. Overall Description:

Under the release 16 work item on NR support for high speed train scenario (NR_HST), RAN4 has agreed to specify enhanced NR RRM requirements for UEs to support high speed up to 500 km/h.

RAN4 had agreed to introduce a network assistance signalling to indicate UEs that the enhanced RRM requirements apply in the cell. The signalling is a per-cell signalling and is provided to UE in idle mode and connected mode.

RAN4 had also agreed to introduce a per-UE capability to indicate that UE is capable of supporting the enhanced RRM requirements.

RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced RRM requirements for Rel-16 NR HST.
2. To RAN WG2 group. 

ACTION: RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced RRM requirements for Rel-16 NR HST.

Following is the LS on UE capability and network assistance signalling for Rel-16 NR HST demodulation [2]:
1. Overall Description:

Under the release 16 work item on NR support for high speed train scenario (NR_HST), RAN4 has agreed to specify UE demodulation performance requirements for HST-SFN joint transmission scheme with velocity up to 500km/h.

RAN4 had concluded to introduce a network assistance signalling to inform UE on HST-SFN deployment with joint transmission (JT) scheme. The signalling is a per-cell signalling and is provided in system information.

RAN4 also agreed to introduce a per-UE capability to indicate that UE is capable of supporting the enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h. 

RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced UE demodulation requirements for Rel-16 NR HST.
2. To RAN WG2 group. 

ACTION: RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced UE demodulation requirements for Rel-16 NR HST.
This contribution provides analysis on this signalling issue and provides our consideration.
2 Discussion 
According to RAN4 LS [1] [2], one signalling impact is on the network assistant signalling to indicate whether the enhancement on measurement and demodulation is enabled or not. The other signalling impact is on the UE capability to indicate whether the enhancement on measurement and demodulation is supported or not by the UE. In the following, these two impacts will be discussed in detail.
2.1 Network assistant signalling 

For NR HST, according to the LS [1] [2], the enhancement requirements include two parts: RRM enhancement and UE demodulation enhancement. To guarantee the performance in NR high speed train scenario, it is necessary to introduce network assistant signalling to help UE identifying when to enable the enhancement requirements on measurement and the enhancement requirements on demodulation. Both of the two enhanced parts, as per RAN4, are enabled by the network signalling in a cell specific configuration manner, and the signalling can be provided to UE in idle mode and connected mode
Proposal 1: it is necessary to introduce network assistant signalling to enable the enhanced requirements on measurement and the enhanced requirements on demodulation to support NR HST.

In Rel-14 WI on performance enhancements for high speed scenario in LTE, the network signalling to enable the enhancement for LTE HST with velocity up to 350km/h is per-cell configured and is included in the IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon for common radio resource configurations in the system information and in the mobility control information, respectively. In Rel-16 WI on further performance enhancements for high speed scenario in LTE, the network signalling to enable the enhancement for LTE HST with velocity up to 500km/h is also per-cell configured and is included in the IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon. As per RAN4 LS [1] [2], the network assistant signalling demand in NR HST is similar as that in LTE HST, the signalling design in LTE HST can be considered when RAN2 design the signalling  for NR HST.
Observation 1: in Rel-14/Rel-16 LTE HST WI, the network signalling to enable the enhancement to support LTE HST is cell specific configured and is included in the IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon.
Observation 2: according to RAN4, for NR HST, the signalling to enable the enhanced requirements on measurement and demodulation is cell specific configured and can be provided to UE in idle mode and connected mode, which is same as LTE HST, and the similar signalling design as in LTE HST can be considered.
In Rel-16 work item on enhancement for NR in high speed scenario, two types enhancement are introduced: measurement enhancement, demodulation enhancement. Following is the summary of RAN4 agreements:

· RAN4 has agreed to specify enhanced NR RRM requirements for UEs to support high speed up to 500 km/h. and it is agreed to introduce a network assistance signalling to indicate UEs that the enhanced RRM requirements apply in the cell.

· RAN4 has agreed to specify UE demodulation performance requirements for HST-SFN joint transmission scheme with velocity up to 500km/h. And it is agreed to introduce a network assistance signalling to inform UE on HST-SFN deployment with joint transmission (JT) scheme.
Two network assistant signalling are needed. One is to enable the measurement enhancement requirements. The other one is to enable demodulation enhanced requirement. Since the signalling is cell specific configured and is provided to UE in idle mode and connected mode. The signalling can be included in ServingCellConfigCommon and ServingCellConfigCommonSIB. A CR is provided in the accompanied contribution.
Proposal 2: it is suggested to introduce two network assistant signalling. One is to enable the enhanced measurement requirements. The other one is to enable enhanced demodulation requirement.
Proposal 3: the new network assistant signalling is suggested to be included in ServingCellConfigCommon and ServingCellConfigCommonSIB.
2.2 UE capability

According to the LS [1] [2], two UE capabilities are necessary:
· RAN4 agreed to introduce a per-UE capability to indicate that UE is capable of supporting the enhanced RRM requirements with velocity up to 500km/h.
· RAN4 agreed to introduce a per-UE capability to indicate that UE is capable of supporting the enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h.

Proposal 4: it is proposed to introduce two new UE capabilities for NR HST, one capability is to indicate whether UE is capable of supporting the enhanced RRM requirements. The other capability is to indicate whether UE is capable of the enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h.
3 Conclusions
This contribution analyses the signalling issue on Rel-16 NR HST, and the observations and proposals are:
Network assistant signalling
Proposal 1: it is necessary to introduce network assistant signalling to enable the enhanced requirements on measurement and the enhanced requirements on demodulation to support NR HST.

Proposal 2: it is suggested to introduce two network assistant signalling. One is to enable the enhanced measurement requirements. The other one is to enable enhanced demodulation requirements.
Proposal 3: the new network assistant signalling is suggested to be included in ServingCellConfigCommon and ServingCellConfigCommonSIB.
UE capability
Proposal 4: it is proposed to introduce two new UE capabilities for NR HST, one capability is to indicate whether UE is capable of supporting the enhanced RRM requirements. The other capability is to indicate whether UE is capable of the enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h.
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