Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4#86
R4-1802388
Athens, Greece, 26 February – 2 March, 2018
Source: 
Nokia, Nokia Shanghai Bell
Title: 




Further discussion on high speed support in efeMTC
Agenda Item: 
6.19.4.1
Document for:
Discussion
1 Introduction
RAN4 has discussed the high speed support for efeMTC for several meetings. In RAN4#85, a WF [1] for efeMTC RRM was agreed, and following are related to high speed support.
	· Measurements under high velocity
· Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 are reused under high velocity (up to 220 Hz Doppler spread).

· RAN4 shall study the corresponding requirements under DRX for next meeting (RAN4#86).

· UEs under high-velocity shall identify and measure cells on both serving and  non-serving carriers

· FFS optimization of gap sharing allocation for high velocity UE

· Information about high velocity operation
· FFS whether it beneficial to inform  UEs about high velocity operation in a cell.


The remaining open issues for high speed support in efeMTC include
· How to define DRX requirements

· How to define inter-frequency requirement

· Whether to inform UE about high speed operation in a cell

In this paper, we will provide our views on remaining issues for high speed support in efeMTC. 
2 Discussion
In [1] it was agreed that the intra-frequency requirements for non-DRX and GP#0 are re-used for high speed. This means that no new high speed requirement will be defined for non-DRX and GP#0 but the existing requirements will apply under high speed environment (up to 220Hz Doppler). 
For DRX, the current Cat-M requirements are same as legacy DRX requirements, so it is a question if new enhanced requirements should be defined as in Rel-14 high speed train WI. In our view, this is of course desirable, but there are also other factors to be considered.
· In high speed WI, the enhanced requirements apply under cell control from the network, and this can be done e.g. if a cell is deployed along the railway track, and all UEs in the cell will apply the enhanced requirements if network indicates so. For Cat-M deployment, this will punish UEs not in high speed in terms of power consumption, which is a more severe issue than in normal deployment. 

· In high speed WI, only intra-frequency requirements were enhanced. For Cat-M, it is agreed in [1] that inter-frequency requirements will also be specified for high speed, which means for Cat-M UE both intra- and inter-frequency requirements are to be enhanced, and this is beyond what has been supported by a normal Cat UE. Of course, RAN4 can only enhance intra-frequency DRX requirements for high speed but not inter-frequency, but then it would be a question why the same (legacy) requirements are considered to be working for inter-frequency but not for intra-frequency.
· In high speed WI, the target speed was 350km/h (all the RRM simulations were based on this assumption), which is higher than the assumed speed for efeMTC. Also in high speed, it was considered that for DRX cycle less than or equal to 160ms, there is no need to define enhanced requirement. This means network can configure a proper DRX cycle if it is in high speed operation. 
Based on above, our view is to not define enhanced DRX requirements for high speed efeMTC.

Proposal 1: No need to define enhanced DRX requirements for high speed efeMTC. The current Cat-M DRX requirements are re-used for high speed environment. 

For inter-frequency measurement, one special issue in Cat-M is that it needs to share the MGs with intra-frequency measurement, with network configurable sharing levels. Some companies proposed to optimize the gap sharing allocation for high speed, e.g. the sharing between intra- and inter-frequency can be different in high speed than in normal speed.

In our view, however, there is no so-called suitable gap sharing allocation for high speed. If more gaps are allocated for intra-frequency measurement, it means the measurement on inter-frequency carriers does not too much sense as UE is very unlikely to timely detect and measure the target cell on inter-frequency carrier with small gap allocation (large scaling factor to the delay). If more gaps are allocated for inter-frequency, the intra-frequency measurement, which is considered to be more important than inter-frequency, will be degraded. In addition, the gap sharing allocation is controlled by the network, so network can just configure whichever allocation it considers as proper if it is in high speed operation.

Proposal 2: No need to define gap sharing optimization for high speed for efeMTC.

As mentioned above, in high speed WI the high speed indication was defined to allow network to control if the enhanced DRX requirements should apply (to all UEs in the cell) or not. Based on our two proposals above, no new or enhanced RRM requirements should be defined for Cat-M UE due to high speed support, so we do not see a need to inform Cat-M UE whether the cell is in high speed operation or not.
Proposal 3: No need to inform Cat-M UE about high velocity operation in a cell.
3 Conclusions 

In this paper, we provided our views on RRM requriements for high speed support in efeMTC.
Proposal 1: No need to define enhanced DRX requirements for high speed efeMTC. The current Cat-M DRX requirements are re-used for high speed environment.
Proposal 2: No need to define gap sharing optimization for high speed for efeMTC.
Proposal 3: No need to inform Cat-M UE about high velocity operation in a cell.
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