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1. Introduction

 While a driving call test in some European area, sourcing company observed that non-negligible CS voice call drop happened even in the case that the tester considered it was an acceptable voice call quality. In this case, the call drop was caused by normal Radio Link Failure procedure due to the consecutive unsuccessful reception of SACCH messages (BFI = 0). Therefore sourcing company investigated what is the original intention of the Radio Link Failure procedure and whether any modification is needed on the legacy Radio Link Failure criterion or not. Also, it is proposed to discuss about a necessity of enhancement on the legacy Radio Link Failure criterion.
2. Current Radio Link Failure procedure 
It is specified in 45.008 that the aim of determining radio link failure in the MS is to ensure that calls with unacceptable voice/data quality, which cannot be improved either by RF power control or handover, are either re established or released in a defined manner. Moreover, it is said that forced release should be set such that the forced release will not normally occur until the call has degraded to a quality below that at which the majority of subscribers would have manually released. This ensures that, for example, a call on the edge of a radio coverage area, although of bad quality, can usually be completed if the subscriber wishes.
Current Radio Link Failure criterion is based on the radio link counter S. If the MS is unable to decode a SACCH message (BFI = 1), S is decreased by 1. In the case of a successful reception of a SACCH message (BFI = 0), S is increased by 2. In any case S shall not exceed the value of RADIO_LINK_TIMEOUT. If S reaches 0 a radio link failure shall be declared. RADIO_LINK_TIMEOUT can be set as following value.
	Parameter name
	Description
	Range
	Bits
	Channel

	RADIO_LINK_TIMEOUT
	The maximum value of the radio
	‑
	4
	BCCH D/L

	
	link counter 4‑64 SACCH blocks,
	
	
	SACCH D/L

	
	15 steps of 4 SACCH blocks
	
	
	


3. Problem

When the current Radio Link Failure criterion was specified initially, only TCH/FS or TCH/HS was used as a speech data channel. It is assumed that SACCH has been used to judge the voice call quality since coding of SACCH is more robust than normal traffic channel (i.e. TCH/FS, TCH/HS) and the CRC error detection (i.e. parity bits is 40bits) reliability is robust than normal one (parity bits is 8bits). Therefore it is assumed that unless mobile station receives successful SACCH, the TCH/FS or TCH/HS will not be decoded correctly. 
However the speech data channel has been developed to protect bad channel quality. TCH Adaptive Multi-Rate has been used in the current market. The main advantage of TCH/AMR is that the coding rate is dynamically changed depending on the measured channel quality in order to transmit correctly. For example, if the mobile station is located on the edge of a radio coverage area, speech data channel should be more robust against bad radio quality, so the network will choose lower speech codec mode such as TCH/AFS5.9 or TCH/AFS5.15 which are stronger against the interference and noise. While the convolution rate of SACCH is 1/2, the convolution rate of TCH/AFS5.9 is 1/4. In other word, speech data channel has been evolved but the radio link failure criterion has not been changed yet. Therefore it is assumed that there would be a case that speech data channel is decoded reasonably but due to unsuccessful SACCH reception, on-going voice call is released. It does not coincide with the original intention of Radio Link Failure criterion which guarantees to continue voice call until the call has degraded to a quality below that at which the majority of subscribers would have manually released.
4. Proposal
Introducing “Enhanced Radio Link Failure criterion” is one of the possible solutions. According to the legacy Radio Link Failure criterion, when the mobile station calculates counter S, the mobile station does not take into account measurement result of the serving cell. Only the fact whether SACCH is decoded successfully or not is the criteria for judgment. Therefore, it is proposed to take into account RXLEV_SUB for Enhanced Radio Link Failure criterion. For example, if the counter S is decreased to half of RADIO_LINK_TIMEOUT and if the measured RXLEV_SUB is strong enough to continue voice call service (e.g. over -85dbm), the mobile station can reset counter S as RADIO_LINK_TIMEOUT. In other words, postpone the radio Link failure if measured cell level of serving cell is strong.
5. Conclusion
In this paper, it is raised the issue on legacy Radio Link Failure criterion. Considering the Radio Link Failure Criterion has never been changed whereas the speech data channel has been evolved, discussion of enhancement on legacy Radio Link Failure criterion is supposed to be needed.
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