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1 Introduction

RAN2 has discussed mode switching to a great extent, often focussing on so called exceptional cases. Related agreements are listed below. There is also an ongoing email discussion that provides further input to the discussion. So far there has not been very much discussion on how to exit an exceptional case although there are proposals in the email discussion.

In this paper we emphasize a few important principles and propose a way forward on exit cases.
Agreements from RAN2#85bis [1]:
	Agreements

……
4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”.

……


Agreements from RAN2#86 [2]:

	Agreements

……
5
The eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool that may be used without constraints while the UE is RRC_CONNECTED. 

5a
Alternatively, the eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool which the UE is allowed to use only in exceptional cases and rely on mode-1 otherwise.

……

10
The UE considers itself to be in exceptional conditions while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (exit condition… FFS).
=>
FFS whether the eNB may provide mode-2 resources for exceptional cases in SIB (if so, 6a would need to be updated accordingly)


Agreements from RAN2#87 [3]:

	Agreements

1
While T310 is running, the UE may use Mode-2 fallback resources


2 Discussion

Some, so called, exceptional cases have been defined where the UE is allowed to use mode 2 resource allocation even though the UE is in RRC_CONNECTED and has been configured to use mode 1. It is important to agree on a definition on exceptional case so that not every possible delay of communication ends up being an exception case. There may be agreeable reasons as to why delay occurs in a radio communication system. The exceptional case occurs when a UE, configured to use resource allocation mode 1, cannot transmit data and as a remedy is allowed to fall back to use mode 2. This means that an exceptional case only occurs when the UE is RRC_CONNECTED. We propose to agree to the following definition of the exceptional case:
Proposal 1 The exceptional case occurs when a UE, configured to use resource allocation mode 1, cannot transmit data and as a remedy is allowed to fall back to use resource allocation mode 2. This means that an exceptional case only occurs when the UE is RRC_CONNECTED.
Once there is a clear definition on an “exceptional case” and the valid cases have been established, one issue that remains is to investigate when and how the UE switches back to mode 1, i.e. an exit condition from the exceptional case. Given the variability of the radio medium the exit condition needs to include some means that prevents ping pong effects between resource allocation mode 1 and mode 2 when the link quality is barely acceptable. The following proposal should establish when an exit condition may occur.
Proposal 2 An exit condition is valid only if an exceptional case occurs first.
For the switch back to mode 1, i.e., the exit conditions for the exceptional cases, there are a few different cases that may occur:

-
If the radio link recovers before the timer T310 has expired or the radio has recovered (i.e. T310 is stopped), the UE returns to using resource allocation mode 1. However, to avoid ping-pong effects the switch back to mode 1 may be delayed for a period of time, e.g. a number of ProSe transmission cycles or a timer, during which mode 2 is still allowed.

-
If the radio link recovers before the timer controlling the exceptional case expires (i.e. while T311 is running), the UE returns to using mode 1 (assuming the eNB configures this in the RRCConnectionReconfiguration message), after a similar delay as described above.
-
If the radio link remains poor until the RRC connection is released, i.e. T311 expires and the UE goes to RRC_IDLE, the UE will follow the configuration for RRC_IDLE as configured via SIB, or if the UE cannot read the SIB (i.e. the UE is out of coverage) use the pre-configuration in UICC.

The exit condition can be explained in the following proposals:

Proposal 3 A UE will exit the exceptional case and return to resource allocation mode 1 upon the receipt of a grant (either legacy uplink grant or ProSe grant).

Proposal 4 A UE will exit the exceptional case and use the resource allocation mode configured by the eNB upon receipt of RRCConnectionReconfiguration message.

Proposal 5 A UE will exit the exceptional case and use the resource allocation mode configured by the eNB for RRC_IDLE upon expiry of T311 if the UE is able to read SIB.

Proposal 6 A UE will exit the exceptional case and use the resource allocation mode pre-configured in the UE (i.e. UICC) upon expiry of T311 if the UE is unable to read SIB. 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The exceptional case occurs when a UE, configured to use resource allocation mode 1, cannot transmit data and as a remedy is allowed to fall back to use resource allocation mode 2. This means that an exceptional case only occurs when the UE is RRC_CONNECTED.
Proposal 2
An exit condition is valid only if an exceptional case occurs first.
Proposal 3
A UE will exit the exceptional case and return to resource allocation mode 1 upon the receipt of a grant (either legacy uplink grant or ProSe grant).
Proposal 4
A UE will exit the exceptional case and use the resource allocation mode configured by the eNB upon receipt of RRCConnectionReconfiguration message.
Proposal 5
A UE will exit the exceptional case and use the resource allocation mode configured by the eNB for RRC_IDLE upon expiry of T311 if the UE is able to read SIB.
Proposal 6
A UE will exit the exceptional case and use the resource allocation mode pre-configured in the UE (i.e. UICC) upon expiry of T311 if the UE is unable to read SIB.
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