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1   Introduction
The work item on performance enhancements for high speed scenario was approved at RAN#70. In RAN4#80 meeting RAN4 sent LS in [1] to ask RAN2 to introduce indication for RRM enhancements for high speed scenario. In last RAN4 meeting RAN4 sent LS in [2] to ask RAN2 to introduce indication for enhanced UE demodulation for SFN scenario. And In last RAN1 meeting RAN1 sent LS in [3] to ask RAN2 to introduce RRC parameters for PRACH enhancements for high speed scenario.
In this contribution, we provide the corresponding signalling design as mentioned in the above LSs.
2   Discussion
2.1   RRM Enhancement
As the LS in [1] mentioned, RAN4 has agreed to specify enhanced cell identification and measurement period /evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX. As RAN4 expects that the enhanced performance may have other implications such as increased UE power consumption, RAN4 considers that it would be beneficial to indicate to UEs that the enhanced requirements are enabled using per-cell signalling. The indication is needed both for idle mode UEs and for RRC connected UEs, so needs to be available in both states (for example it could be broadcast in system information and also provided in the handover command).

For RRC idle state, there is no need to add indicator per neighbour cell. When the UE receives the high measurement enhancements indicator, it needs to perform enhanced (fast) cell identification and measurements on serving cell and the neighbour cells [5]. Therefore we think the indicator should be per cell not per neighbour cell. Then SIB2 is the suitable place to add the indicator. In our understanding only intra-frequency is needed for high speed scenario, but since there is no explicit RAN4 agreement this issue needs to wait RAN4 decision.
Proposal 1: For RRC idle state, the high speed measurement enhancements indicator can be added in SIB2. Whether the enhancements apply only to intra-frequency in idle state needs to wait RAN4 decision.
In RAN2 LS to RAN4 in [4], RAN2 asked a question: How does the high speed measurement indication interact with the reduced performance measurements, e.g. what happens if reducedMeasPerformance is configured at the same time as high speed measurements? If high speed measurement enhancements apply only to intra-frequency in idle state, then naturally the enhancements indicator and reducedMeasPerformance will not be configured simultaneously, because reducedMeasPerformance is used only for inter-frequency.
Observation 1: If high speed measurement enhancements apply only to intra-frequency in RRC idle state, there is no relationship between the enhancement indicator and reducedMeasPerformance.
For RRC connected state, if the value of this indicator is changed the UE can know it through existing system information change procedure in connected state. In RAN4#80bis, there is an agreement: only intra-frequency requirement is considered in connected mode. So in connected mode, the UE only needs to check the indicator for intra-frequency. Meanwhile the high speed measurement enhancements are used only when connected DRX is configured, thus the UE should check connected DRX configuration additionally before performing measurement enhancements. If connected DRX is not configured, the measurement enhancement indicator in system information should be ignored. Especially for the handover case, the indicator can be added in MobilityControlInfo IE in handover command which is mentioned in RAN4 LS. In this way, the UE can know whether the target cell enables the measurement enhancement before handover and consequently reduce the handover interruption caused by system information acquisition. 
Observation 2: For RRC connected state, the high speed measurement enhancements apply only to intra-frequency according to RAN4 agreement.
Proposal 2: For RRC connected state, the high speed measurement enhancements indicator can be added in MobilityControlInfo IE. If connected DRX is not configured, this indicator should be ignored.
According to RAN4 LS, this indicator does not need to be configured per UE so the UE capability is not needed to report to the network. The measurement enhancements are quite helpful for the performance of UEs in high speed scenario and operators have raised obvious requirements for the implementations during RAN4 discussion. So we think it can be a mandatory feature for Rel-14 UEs. Then there is no need to change anything in 36.306. .

Proposal 3: It is mandatory feature for the UE to support the high speed measurement enhancements, and UE capability report is not needed.
2.2   UE Demodulation

As the LS in [2] mentioned, RAN4 has agreed to specify cell-specific network assisted signalling for UE demodulation in SFN scenario which is different from the network assisted signalling for RRM in high speed scenario. RAN4 considers that it would be beneficial to indicate UEs to use the enhanced demodulation method in SFN scenario for RRC idle mode and connected mode. The indication is cell-specific and for serving cell. If UE receives the indication from eNodeB, the enhanced receiver for SFN scenario is adopted.
In SFN scenario multiple RRHs share the same BBU, and SFN scenario can be seen as a subset of high speed scenario. The enhanced UE demodulation is helpful in SFN scenario, however the UE doesn’t know when it shall use it. Therefore the network should indicate UEs whether use the enhanced demodulation method in SFN scenario per cell, and use different indicator from measurement enhancements indicator. 

For RRC idle state, SIB2 is also the suitable place to add the indicator. For RRC connected mode, the UE also can get the indicator in SIB2 by system information change procedure. For handover case, the indicator can also be included in MobilityControlInfo IE to reduce the handover interruption cause by system information acquisition.
Proposal 4: A new enhanced UE demodulation indicator is added in SIB2 and MobilityControlInfo IE.
Similarly as measurement enhancement, the enhanced UE demodulation does not need to configure per UE so the UE capability report to the network is not needed. And it also quite helpful for the performance of UEs in high speed scenario, and it can be mandatory feature for Rel-14 UEs.

Proposal 5: It is mandatory feature for the UE to support the enhanced UE demodulation, and UE capability report is not needed.
2.3   PRACH enhancement
As the LS in [3] mentioned, RAN1 has discussed the possible new restricted sets of cyclic shifts and reached the following agreements:
· Set 3 in R1-1609349 is selected as the new restricted set of cyclic shifts for PRACH in the new Rel-14 high speed scenario.

· Two sets of PRACH resources are configured for a cell that supports the new Rel-14 high speed scenario:

· One set optimized for new Rel-14 high speed scenario and signaled to Rel-14 UEs.  RAN1 recommends that this set is configured by the following new RRC parameters:

· highSpeedFlag-r14

· zeroCorrelationZoneConfig-r14

· rootSequenceIndex-r14

· The other set signaled to Rel-8 – Rel-13 UEs.
And RAN1 has offered the above mentioned new RRC parameters in the attached spreadsheet in the LS.

If these new parameters are present, the Rel-14 UE shall generate random access preamble based on the new optimized PRACH restricted set according to zeroCorrelationZoneConfig-r14 and rootSequenceIndex-r14, else the UE read the legacy parameters (i.e., highSpeedFlag, zeroCorrelationZoneConfig, rootSequenceIndex) to get the set of PRACH resources. The Rel-8 and Rel-13 UEs still get the set of PRACH resources according to the legacy parameters. The legacy parameters are included in PRACH-Config which is included in system information and MobilityControlInfo, thus the new parameters for PRACH enhancement can also be added in PRACH-Config IE.
Proposal 6: Add the new RRC parameters for PRACH enhancements in PRACH-Config IE.
3   Conclusion
In this contribution, we provide the corresponding signalling design as mentioned in the LS and give the below observations and proposals: 

Proposal 1: For RRC idle state, the high speed measurement enhancements indicator can be added in SIB2. Whether the enhancements apply only to intra-frequency in idle state needs to wait RAN4 decision.
Observation 1: If high speed measurement enhancements apply only to intra-frequency in RRC idle state, there is no relationship between the enhancement indicator and reducedMeasPerformance.
Observation 2: For RRC connected state, the high speed measurement enhancements apply only to intra-frequency according to RAN4 agreement.

Proposal 2: For RRC connected state, the high speed measurement enhancements indicator can be added in MobilityControlInfo IE. If connected DRX is not configured, this indicator should be ignored.
Proposal 3: It is mandatory feature for the UE to support the high speed measurement enhancements, and UE capability report is not needed.
Proposal 4: A new enhanced UE demodulation indicator is added in SIB2 and MobilityControlInfo IE.
Proposal 5: It is mandatory feature for the UE to support the enhanced UE demodulation, and UE capability report is not needed.
Proposal 6: Add the new RRC parameters for PRACH enhancements in PRACH-Config IE.
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