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1. Introduction
The connected mode RRM requirements enhancement for high speed train scenario has been discussed at the SI phrase and several candidate solutions were captured in [1]:
· [bookmark: OLE_LINK6]Candidate solution 1: UEs would need to perform cell search and measurement more frequently than once per DRX cycle;
•	Candidate solution 2: Enhance cell identification and measurement requirements in DRX for high speed scenarios;
•	Candidate solution 3: Trigger the active measurements, e.g., the UE could increase the measurement activity if the serving cell RSRP falls below a certain threshold;
[bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54]•	Candidate solution 4: Network provides the assistant information to UE such that UE have different behaviour compared to the legacy UE;
•	Candidate solution 5: Enhanced RRM requirements are defined up to the upper bound DRX cycle.
•	Candidate solution 6: Enhance RRM requirements based on the estimated UE relative distance changes by the use of previous UE measurements at previous DRX ON durations.
•	Candidate solution 7: Reduce RLM (out of sync monitoring) window and RLF timers to enable quick RRC re-establishments in the target cell 
This contribution provides analysis on those possible approaches and provides our preference.
2. Discussion 
Specify enhanced latency requirements of cell identification time and measurement period in long DRX for connected mode is one of the WI objectives. In order to evaluate these candidate solutions, some details need to be considered.
Solution 1 suggests enhancing the requirements by increasing the measurement activity. As discussed in previous meetings, if measurement activity is increased by UE waking up during sleeping time, this method will increase power consumption which is opposite the intention of long DRX usage. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Observation 1: considering power consumption issue, solution 1 (enhancing latency requirements) just by increasing UE waking up frequency may not be appropriate.
[bookmark: OLE_LINK5][bookmark: OLE_LINK11]Solution 2 suggests that UE should satisfy enhanced latency requirements. A possible solution discussed in [2] is to shorten the required DRX cycle numbers by removing the margin in the current specifications. Because the requirements in DRX mode are defined based on non-DRX mode simulation results which is 600ms with 40 ms sampling period, while the current requirements in terms of number of DRX cycle are relaxed compared with the non-DRX mode requirement. However, even the margin is removed, the requirements may not be suitable for SFN scenario either. Take 1.28ms DRX cycle for example, if the requirement is tightened to 13 times DRX cycle [2], UE will move 1920 meters, which is too late to perform handover with 1 km inter-site distance. So it is necessary to perform further enhancement. Considering this method enhances requirements without increasing power assumption, it can be combined with other possible solutions. 
Observation 2: solution 2 (removing margin from current requirements) can enhance RRM requirements to some extent without increasing power consumption, but the tightened requirements is still not suitable for SFN scenario.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Candidate solution 3 introduces a RSRP threshold indicated by network, and RRM activities are increased only when RSRP is lower than the threshold. This solution certainly reduces the power consumption to some extent compared with solution 1, but it may be no need to utilize network signaling to indicate the threshold. UE can decide when to increase measurement activity instead of following network indication. 
Observation3: for solution 3, when to trigger the active measurements can be up to UE implementation instead of using network signaling.
In order to further reduce power consumption, the modified solution3 can be combined with solution 2, since solution 2 just removes the margin, which will not increase power consumption. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: it is proposed to combine candidate solution 3 (i.e. trigger the active measurements based on UE implementation) with solution 2 (removing margin from current requirements) in order to enhance RRM requirements in high speed scenario.
Candidate solution 4 suggests a network indication to provide assistant information,. Considering there may be a different UE behavior (e.g. active measurements) in order to satisfy enhanced RRM requirements, UE needs to identify high speed scenario. Network indication is an easy and fast way to help UE make decision, for example, signaling can be used to indicate UE that it is in high speed scenario.
Proposal 2: it is proposed that solution 4 (network indication) can be considered to enhance RRM requirements in high speed scenario.
Candidate solution 7 enables a timely access to the target cell by quick RRC re-establishments without tightening cell identification requirements. Since there is no UE context transfer between two eNBs in the existing RRC connection re-establishment procedure, the RRC connection re-establishment failure may happen frequently. From operator’s perspective, frequent re-establishment failure report will have impact on the network KPI. Hence, specification changes may be needed for this solution. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Observation 4: for solution 7, there may be RRC connection re-establishment failure due to lack of UE context, which will have impact on network KPI.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Candidate solution 6 accelerates RRM measurement process with assistant information based on estimation of DL RF power change. One of the methods to obtain the relative distance change between UE and eNB in [3] is based on UE Rx-Tx time difference measurement. However, the delay of UE Rx-Tx time difference measurement is also related to DRX cycle length as specified in the following Table. In case of long DRX cycle length, the Rx-Tx time difference measurement period may be too long to enable timely handover. On the other hand, there is no detail on how the DL RF power change would enhance UE RRM performance. So some details need to be discussed in order to evaluate the feasibility of this solution.
[image: ]
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK22]Observation 5: the details of DL power change estimation need to be discussed in order to evaluate the feasibility of solution 6. 
3. Conclusion
This contribution discusses the possible approaches on enhancing RRM requirements in high speed scenario. The observations and proposals are provided as follows:
Observation 1: considering power consumption issue, solution 1 (enhancing latency requirements just by increasing UE waking up frequency) may not be appropriate.
Observation 2: removing margin from current requirements can enhance RRM requirements to some extent without increasing power consumption, but the tightened requirements is still not suitable for SFN scenario.
Observation3: for solution 3, when to trigger the active measurements can be up to UE implementation instead of using network signaling.
Observation 4: for solution 7, there may be RRC connection re-establishment failure due to lack of UE context, which will have impact on network KPI.
Observation 5: the details of DL power change estimation need to be discussed in order to evaluate the feasibility of solution 6. 

Proposal 1: it is proposed to combine candidate solution 3 (i.e. trigger the active measurements based on UE implementation) with solution 2 (removing margin from current requirements) in order to enhance RRM requirements in high speed scenario.
Proposal 2: it is proposed that solution 4 (network indication) can be considered to enhance RRM requirements in high speed scenario.
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Table 8.1.2.7.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used-

DRX cycle length (s)- Tmeasure_F0D_UE_x_1x1 () (DRX cycles)- |-
<0.04- 0.2 (Note1)- |-
0.04<DRX cycle<2 56~ Note2 (5)- o
Note: Number of DRX cycle depends upon the DRX cycle in use- o

Note2: Time depends upon the DRX cycle in use-





