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1. Introduction

At RAN4#50bis, in [1] some concerns were raised regarding the current cell selection/re-selection mechanism only being based on RSRP, in that interference was not being considered, and this may prevent the UE from acquiring service from the LTE network. If a user deems that its terminal is within LTE coverage, but then finds that it cannot actually acquire any service from the operator’s network, and worse still cannot acquire any services from any RAT, then this would have a detrimental effect on the customer’s perception of the reliability of LTE and of the operator. Therefore, Vodafone share the view of Qualcomm that a means needs to be found to prevent this situation from arising.
2.
Discussion

2.1
Description of the problem
Mobile originated call establishment
The current cell re-selection concept, being based purely on received pilot power, allows the UE to have some idea of when it would be in a power limited situation in terms of uplink transmission power. 

However, it does not account for the possible noise rise (or “uplink interference”) in the receiving eNode B (LTE base station) caused by UEs transmitting in other cells (and potentially other UEs in the same cell trying to use the same RACH resources), and it is possible that the UE may not be able to reach the network even during occasions where the measured RSRP is acceptable. 

To solve this problem, it should be possible for the Node B to leave some interference margin such that uplink resource will be available for UEs transmitting on uplink RACH channel even in the worst case pathloss situation (pathloss being deduced to a large degree from the RSRP measurement of the UE). However, a too conservative algorithm in this regard may mean that capacity is wasted, while a too aggressive algorithm may mean that the UE is unable to contact the network successfully.

Mobile terminated call establishment
As the current cell re-selection concept does not take into account downlink interference, this does not guarantee that the UE will not be in a downlink-interference-limited situation in the current serving cell, and hence there may be occasions where the downlink interference is too high for the UE to be able to correctly receive paging, even during occasions where the measured RSRP is acceptable.

Correct and timely reception of system information

Similarly to the paging reception interference problem, the same is possible for the broadcast channel reception. Lack of (or heavily delayed) reception of the BCH on entering a new cell, or on change of system information, would mean that the UE would be prevented from making any kind of access to the network until it receives the system information correctly.
2.2
Possible solutions
Proactive solution

Qualcomm has already highlighted in [1] that a solution to solve downlink interference problems would be to use a threshold based on the RSRQ measure in idle mode as an additional indication of cell suitability (in the same way as was agreed for connected mode). However in early LTE discussions, there were some system simulation results that suggested that the variance of interference in packet-based systems may be quite large, and thus a long filter or large hysteresis may need to be used in conjunction with the RSRQ measurement to prevent ping-pong situations. Typically it would be expected that if the current carrier is below a quality threshold, then the UE would re-select to another carrier/band or RAT. In early LTE deployments, it is expected that an inter-RAT change would be more common.
Reactive solution

Another solution (which could be used to solve both downlink and uplink interference problems) is where the UE only triggers cell re-selection when it encounters a real problem that affects its ability to make a call. 
· In the mobile-originated case, if the UE does not receive a response from the network after sending reaching maximum power on the RACH preamble, it could decide to autonomously re-select to another RAT, on which it would attempt the establishment again.
· In the mobile-terminated case, if the UE is not able to successfully decode the paging channel (or PDCCH to receive the Paging-RNTI) after a number of attempts, it could re-select to another RAT.

· If, when trying to receive the broadcast channel, the UE cannot successfully decode it after some attempts, it could decide to re-select to another RAT.

It is acknowledged that this solution may also add some delay to the call setup, but would be a more generic and explicit way of the UE resolving the situation where it cannot get access to the network.
3.
Conclusion

It is proposed that the problems and the 2 solutions highlighted in this paper are given more consideration as a means to avoid a UE being stuck on a cell that it cannot get any service from.
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