3GPP TSG RAN meeting #86







RP-192721
Sitges, Spain, December 9-12, 2019
Agenda Item:

10.2.6
Source:


NTT DOCOMO, INC.
Title:



Summary for WI: Further performance enhancement for LTE in high speed scenario
WI code(s):


LTE_high_speed_enh2
leading WG:

RAN4
Release:


Rel-16
1
Introduction
In Rel-13/14, the mobility and throughput performance under high speed up to 350km/h velocity were enhanced by specifying the requirements for UE RRM, UE demodulation and base station demodulation considering operator’s practical deployments as shown in figure 1 and 2 [1]. Note that such enhancements were conducted only for LTE single carrier and those for CA case were not. In addition, the even higher speed train systems are being studied and planned in China and Japan, which is up to 500km/h velocity. This work item further improved the mobility and throughput performance for CA case and those for high speed up to 500km/h velocity by enhancing RRM, UE demodulation and base station demodulation. The work item specifies enhanced RRM core requirements and corresponding RRC signals in 36.133 [2] and 36.331 [3], respectively. 

[image: image1.emf]eNB

eNB


Figure 1. Non-SFN high speed scenario
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Figure 2. SFN high speed scenario
2
Description
Part 1: RRM requirements enhancements:

In Release 14 of LTE, considering high speed up to 350km/h velocity and single carrier, the latency requirements under DRX configuration up to 1.28s DRX cycle were enhanced by reducing the cell identification delay in connected mode and cell reselection delay in idle mode [1]. Considering CA case and further high speed up to 500km/h velocity, the following enhanced requirements were introduced in this WI in order to achieve good mobility performance and less paging outage.

1. Enhanced RRM requirements for active SCells (for 350km/h velocity): 
The same requirements specified in Rel-14 high speed WI are applied to active SCells.
2. Enhanced RRM requirements for deactivated SCells (for 350km/h velocity): 
The cell identification delay and measurement period are reduced.
3. Enhanced RRM requirements in DRX in connected mode (for 500km/h velocity):  

The cell identification delay and measurement period on 1.28s DRX cycle are further reduced from those in Rel-14 high speed WI.
4. Enhanced RRM requirements in idle mode (for 500km/h velocity): 

The cell detection delay is further reduced from those in Rel-14 high speed WI.
5. Enhanced UL timing adjustment requirements in connected mode (for 500km/h velocity): 

The larger maximum autonomous time adjustment step is applied when the downlink bandwidth is wider than 10MHz.

Part 2: Demodulation enhancements
6. For UE and base station demodulation enhancements
In Release 14 of LTE, considering operator’s practical deployments as shown in figure 1 and 2, UE and base station demodulation requirements were enhanced [1]. Regarding CA case in SFN high speed scenario as shown in figure 2, the requirements specified in Rel-14 are expanded to SCells in this WI. Regarding further high speed up to 500km/h velocity, additional requirements are introduced to ensure the PDSCH/PUSCH/PRACH demodulation performance with larger Doppler shift. Note that performance requirements themselves will be specified in performance part.

Note: RRC signals for above new requirements were agreed.
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