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Discussion
1 Introduction
This paper discusses the open issues to support of inter-cell and inter-frequency ProSe Direct Discovery.
2 Discussion

In the last RAN2 meeting, the followings were agreed:

	· 
When there are no exceptional conditions, UE changes from Mode 1 to Mode 2 or mode 2 to mode 1 only if it is configured by eNB to do so. If the UE is in coverage it shall use only the mode indicated by eNB configuration unless one of the exceptional cases occurs. 

· 
The UE considers itself to be in exceptional conditions while T311 or T301 is running.

· 
When an exceptional case occurs the UE is allowed to use mode 2 temporarily even though it was configured to use mode 1.


2.1 Temporal use of mode1 while T311 or T301 is running
In this section, the details of temporal use of mode1 are discussed. 

Issue1: During RRC connection re-establishment, which mode2 configuration should be used for temporal mode2 operation? 

If UE selects a cell that is different from the previous serving cell during re-establishment, it is currently not clear which mode2 configuration the UE should follow during the concerned period. Should UE follow source cell configuration or target cell configuration, or what if the target cell does not provide mode2 configuration to use? There are a couple cases to consider as written below: 

Case1: UE was configured with mode2 configuration applicable for temporal mode2 operation via SIB signaling in the previous serving cell. Selected cell is different from the previous cell, and this new cell provides mode2 configuration in SIB. 

Case2: UE was configured with mode2 configuration applicable for temporal mode2 operation via SIB signaling in the previous serving cell. Selected cell is different from the previous cell, and this new cell does NOT provide mode2 configuration in SIB.

Case3: UE was configured with mode2 configuration applicable for temporal mode2 operation via dedicated signaling in the previous serving cell. Selected cell is different from the previous cell, and this new cell provides mode2 configuration in SIB.

Case4: UE was configured with mode2 configuration applicable for temporal mode2 operation via dedicated signaling in the previous serving cell. Selected cell is different from the previous cell, and this new cell does NOT provide mode2 configuration in SIB.

Assuming that all cases above may happen, the following observations are made.

Observation1: In case1, UE can continue temporal mod2 operation by switching the previous cell’s mode2 configuration to new cell’s mode2 configuration. 

Observation2: In case3, UE can continue temporal mod2 operation if UE keeps the previous cell’s mode2 configuration and is allowed to apply it during the concerned period. Otherwise temporal mode2 operation fails. 
Observation3: In case2 and 4, unless the mode2 configuration applicable for temporal mode2 operation in the previous serving cell is still applicable during the concerned period in the new cell, temporal mode2 operation fails. 

From these observations, it would be simpler if, upon selecting an E-UTRA cell during re-establishment, UE is allowed to apply in the new cell mode2 configuration applicable in the previous serving cell prior to the re-establishment, because this approach would make temporal mode2 operation work in all cases above.     
Proposal 1 Upon selecting an E-UTRA cell during re-establishment, UE is allowed to apply in the selected cell mode2 configuration applicable in the previous serving cell prior to the re-establishment
Issue2: Until when should the temporal mode2 operation be able to continue?

Once mode1 is suspended due to RRC connection re-establishment and mode1 operation is temporarily running, UE can resume its mode2 operation only after it receives RRC connection reconfiguration message including ProSe communication configuration. Then there is no point to stop the temporal mode2 operation earlier than reception of RRC connection reconfiguration after RRC connection re-establishment. Such a early suspension of temporal mode2 operation only increases the communication interruption after the re-establishment. 
Proposal 2 UE is allowed to keep using temporal mode1 operation until reception of RRC connection reconfiguration after RRC connection re-establishment 
While T311 is running, UE is performing cell selection and acquisition of system information. Upon selecting a suitable E-UTRA cell, UE stops T311 stops and UE sends RRC connection re-establishment request and starts T301 accordingly. The selected suitable E-UTRA cell could be the previous serving cell or different but prepared cell. 

2.2 Another exceptional cases for temporal use of mode1
In this section, we discuss the expansion of exceptional cases. 

During public safety communication, it would be quite desirable to avoid even a very short communication interruption, considering the O.M.G. example that the voice command of “don’t shoot” from commander might be heard as “shoot” if short interruption of communication happens at the very unfortunate moment. 

Currently, UE considers it to be in exceptional cases only while T311 or T301 is running. Simply saying, UE is allowed to temporarily use mode1 only upon RRC connection re-establishment. To minimize the communication interruption of ProSe-enabled communication, more proactive UE behaviors could be considered, by expanding the exceptional conditions. The proactive approach would be that even before initiating RRC connection re-establishment, UE is allowed to temporarily use mode2 if potential communication interruption is detected. The symtom of potential communication interruption would include 1) physical layer problem being detected, 2) random access problem being detected, and 3) UL RLC transmission problem being detected, which all may lead to RRC connection re-establishment. To minimize interruption of ProSe-enabled direct communication for public safety, it would be useful to allow UE to use mode2 when it detects proactive problem in physical layer, random access, RLC transmission as follows:
For example, we could define a new time period shorter than T310 and apply the time period to proactively detect physical layer problem. If physical layer problem, once detected upon start of T310, lasts for the period, UE is allowed to consider it to be in exceptional cases, i.e. it can use mode2 even if it was configured to use mode1. Note that RRC connection re-establishment should start only upon T310 expiry, independent of the new timer. 
Similarly, we could define a new random problem failure counter to proactively detect random access problem, where the new counter is smaller than the one used to detect normal random access problem. If UE detects a proactive random access problem, UE is allowed to consider it to be in exceptional cases. 

Similarly, we could define a new RLC retransmission counter to proactively detect RLC transmission problem where the new counter is smaller than the one used to detect normal RLC transmission problem. If UE detects a proactive RLC transmission problem, UE is allowed to consider it to be in exceptional cases. \
Proposal 3 To introduce a new timer T31x to proactively detect physical layer problem. Upon expiry of the timer, UE is allowed to consider it to be in exceptional cases. 
Proposal 4 To introduce a new [random access counter] to proactively detect random access problem. Upon detection of the proactive random access problem, UE is allowed to consider it to be in exceptional cases. 
Proposal 5 To introduce a new [RLC retransmission counter] to proactively detect RLC transmission problem. Upon detection of proactive RLC transmission problem, UE is allowed to consider it to be in exceptional cases. 
3 Conclusion

Proposal 1 UE is allowed to keep using temporal mode1 operation until reception of RRC connection reconfiguration after RRC connection re-establishment 
Proposal 2 Upon selecting an E-UTRA cell during re-establishment, UE is allowed to apply in the selected cell mode2 configuration applicable in the previous serving cell prior to the re-establishment
Proposal 3 To introduce a new timer T31x to proactively detect physical layer problem. Upon expiry of the timer, UE is allowed to consider it to be in exceptional cases. 
Proposal 4 To introduce a new [random access counter] to proactively detect random access problem. Upon detection of the proactive random access problem, UE is allowed to consider it to be in exceptional cases. 
Proposal 5 To introduce a new [RLC retransmission counter] to proactively detect RLC transmission problem. Upon detection of proactive RLC transmission problem, UE is allowed to consider it to be in exceptional cases. 
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