
3GPP TSG-RAN WG2 Meeting #87bis   
















R2-144465
Shanghai, P.R. China, OCT 6 – 10, 2014
Title: 
Further consideration on exceptional cases
Source: 
ZTE
Agenda item:
7.3.2.1.3
Document for:
Discussion
1 Introduction
During RAN2#87 and RAN2#86 meeting, the issue of exceptional cases was discussed and some agreements were reached [1][2]. Based on the agreements, the eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource pool which the UE is allowed to use only in exceptional cases and rely on mode-1 otherwise. The UE would consider itself to be in exceptional conditions while T310 or T311 or T301 is running and could then use mode-2 resources provided by the current cell. However, there are still some open issues with regards to exceptional cases (also addressed in the email discussion [87#30]), e.g. additional entering conditions, exit conditions, necessity of signalling mode 2 resource pool for exceptional case in SIB. 
In this contribution, we provide our view on this aspect, analyzing the exceptional cases for connected UEs and idle UEs respectively. We investigate whether further entering conditions are needed for both connected and idle UEs. Finally, the exit conditions of the exceptional case are discussed. 
2 Discussion
First of all, the definition of “exceptional case” should be clarified. According to the agreement at RAN2#86, the eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource pool which the UE is allowed to use only in exceptional cases and rely on mode-1 otherwise. So for CONNECTED UEs, if the UE is in exceptional case it is allowed to use Mode 2 temporarily, also when configured to use Mode 1. However, since only mode 2 could be used for IDLE UE, the definition of “exceptional case” for IDLE UE is different from CONNECTED UE. If an IDLE UE is in exceptional case, the UE is allowed to use mode 2 fallback resources, e.g. mode 2 resources broadcasted in SIB or pre-configured. In this section, the exceptional case for both connected UEs and idle UEs are analyzed. 
Before we delve into the details, it is necessary to investigate the principles based on which we determine whether a specific case should be regarded as exceptional case or not. In our opinion, both the service continuity and the complexity should be considered for the exceptional case determination. The purpose of introducing exceptional case is to ensure service continuity for ProSe communication, i.e. by providing fallback mode 2 resources when there is no ProSe resource for in-coverage UE. The fallback mode 2 resources may include pre-configured mode 2 resources for out of coverage UE and mode 2 resources for exceptional case configured by eNB (e.g. via dedicated signaling or SIB). On the other hand, the complexity of the solution should be considered, which includes standardization impact, UE complexity, etc. As stated above, we need to find a trade-off between the benefit of service continuity and the risk of complexity when considering the exceptional case in ProSe communication. 
Exceptional case for CONNECTED UEs
In this section we discuss the exceptional case when CONNECTED UEs are allowed to use Mode 2 temporarily, when configured to use Mode 1. 
· T310 or T311 or T301 is running

According to the agreements reached in RAN2#86 and RAN2#87meeting [1], a UE considers itself to be in exceptional case while T310 or T311 or T301 is running and may use mode-2 resources provided by the current cell. However, the exit condition for this exceptional case should be studied, i.e. when to stop using mode 2 resource pool for exceptional case. 
A UE shall starts timer T310 upon receiving N310 consecutive out-of-sync indications from lower layers. The timer T310 stops upon: 1) receiving N311 consecutive in-sync indications from lower layers, 2) triggering the handover procedure and 3) initiating the connection re-establishment procedure. If timer T310 stops upon 1) and 2), the UE shall exit the exceptional case and stop using the mode 2 resources for exceptional case. If timer T310 stops upon 3), in order to guarantee the service continuity, the UE shall not exit the exceptional case and keep using the mode 2 resources for exceptional case during the RRC re-establishment procedure. 
A UE shall start timer T311 upon initiation of re-establishment procedure when one of the following conditions are met [3]: 1) upon detecting radio link failure; 2) upon handover failure; 3) upon mobility from E-UTRA failure; 4) upon integrity check failure indication from lower layers; 5) upon a RRC connection reconfiguration failure. When any one of these conditions is detected, the UE starts timer T311 and performs cell selection. Upon selecting a suitable E-UTRA cell, the UE stops timer T311 and starts timer T301, and then initiates transmission of the RRCConnectionReestablishmentRequest message. On the other hand, if no suitable E-UTRA cell is found before the expiry of T311, the UE leaves connected mode. There are two possible cases after timer T311 or T301 are started by the UE:
· Case 1) A RRCConnectionReestablishment message is received by the UE and the RRC re-establishment procedure succeeds; or
· Case 2) The UE leaves RRC_CONNECTED and enters RRC_IDLE. 
Obviously, case 1) should be regarded as an exit condition for the exceptional case after the UE starts T301 or T311, so that the UE shall go back to the mode 1 resource allocation mechanism. With regards to case 2), the UE would perform cell selection and attempt to camp on a suitable cell. According to the agreement in RAN2#85bis [3], a UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). So an IDLE UE should be regarded as out of coverage before camping on a cell and should use pre-configured resources instead of mode 2 resources for exceptional cases configured by the previous serving eNB. As a result, upon the RRC re-establishment failure a UE should then stop using mode 2 resources for exceptional cases, i.e. case 2) should also be regarded as an exit condition of the exceptional case. 
To summarize, the exit conditions for the exceptional case of RRC re-establishment should include case 1) and case 2), which could be described as neither T301 nor T311 is running.
Proposal 1: After T310 or T301 or T311 is started, the UE exits the exceptional case if none of T310/T311/T301 is running.
· No grant for ProSe communication received within a period after sending ProSe BSR
After sending the ProSe BSR, the UE may be not able to receive any mode 1 resource grant due to no available mode 1 resource or poor radio link condition. In the former case (no mode 1 resources available in the eNB in overload situation) the eNB may determine to reconfigure the UE with mode 2 resource. Or the eNB may schedule the UE later. In this case the UE should not switch to mode 2 autonomously when no grant is received after sending ProSe BSR and better wait for a later grant. On the other hand, if no resource grant is received due to poor radio link condition, the UE may already detect RLF and then consider itself to be in exceptional case and trigger the switch to mode 2. In conclusion, no grant for ProSe communication received within a period after sending ProSe BSR should not be considered as an entering condition exceptional case and the UE should wait for an explicit eNB reconfiguration or a later grant. 
Proposal 2: No resource grant received should not be considered as an exceptional case and the UE should wait for an explicit eNB reconfiguration or a later grant in this situation.
Exceptional cases for IDLE UEs
In this section, we discuss whether exceptional case for IDLE UEs are needed, e.g. when a UE cannot connect to the cell. According to the agreement in the last meeting [1], there are two alternative options for IDLE UEs:
Option 1) The eNB may provide in SIB a mode 2 transmission resource pool that authorised UEs may use while in IDLE.
Option 2) The eNB doesn’t provide mode 2 resources in SIB but indicates that D2D is supported, the UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission. 
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Figure 1. A successful RRC connection setup after RRC re-establishment failure
In option1), there is no need for exceptional case for IDLE UE since all IDLE UEs could use the mode 2 transmission resource pool provided in SIB. In option 2), UE shall initiate RRC connection establishment procedure to obtain mode 1 or mode 2 resources from the eNB through dedicated RRC signalling. Figure 1 shows a timing diagram of a successful RRC connection setup after RRC re-establishment failure for a ProSe UE which has ongoing ProSe traffic. As we can see, there is no available resource for the UE to perform ProSe communication transmission during the RRC connection establishment procedure, i.e. phase 4 depicted in Figure 1. Moreover, the RRC connection establishment procedure may fail due to several reasons: access to the cell is barred; reception of the RRCConnectionReject by the UE; cell reselection while T300, T302, T303, T305 or T306 is running; T300 expiry. Figure 2 shows a timing diagram of RRC connection setup failure after RRC re-establishment failure for a ProSe UE which has ongoing ProSe traffic. As depicted in Figure 2, the UE has no available resources for ProSe communication transmission during phase 4 and phase 5 since the UE hasn’t connected to the eNB yet. To reduce the service interruption especially when a UE has been active in ProSe communication transmission before initiating the RRC connection establishment procedure, it is beneficial to introduce exceptional case into idle mode.
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Figure 2. RRC connection setup failure after RRC re-establishment failure
Observation 1: To reduce the ProSe communication service interruption, it is beneficial to introduce exceptional case into idle mode. 
As analyzed above, to reduce the service interruption, the following conditions could be considered as entering condition for exceptional case for IDLE UE: 1) the failure of RRC connection establishment procedure; 2) the initiation of RRC connection establishment procedure (especially if the UE with ongoing ProSe communication enters IDLE mode due to RRC re-establishment failure). In the situation that the eNB doesn’t provide mode 2 transmission resources (for common use) in SIB but indicates that D2D is supported, when IDLE UE detects itself in exceptional case, it shall be able to use mode 2 fallback resources.
Proposal 3: IDLE UE enters exceptional case upon: 1) the failure of RRC connection establishment procedure; 2) the initiation of RRC connection establishment procedure (especially if the UE with ongoing ProSe communication enters IDLE mode due to RRC re-establishment failure)
There are two approaches to support the exceptional case for IDLE UE. One approach is that eNB broadcasts mode 2 transmission resources for exceptional use in the SIB. Another solution is to allow the use of pre-configured mode 2 transmission resources when the IDLE UE is in exceptional case even if the UE is in coverage. On one hand, strictly speaking, this would violate the agreement at RAN2#86 that “While being in the coverage area of an E-UTRA cell, the UE may only perform ProSe Direct Communication Transmission on the UL carrier of that cell if explicitly allowed by that cell”. However the use of pre-configured resources would further reduce the service interruption time (no need to read SIB before using the resources) and also leaves the eNB in full control of its own resources (no eNB specific resources are used without eNB consent). So we think this option could also be considered.
Proposal 4: In order to support exceptional case for IDLE UE, eNB shall broadcast mode 2 resources for exceptional use in the SIB. 
Proposal 5: An IDLE UE could use the mode 2 resources for exceptional use indicated in SIB when it is in exceptional case and it is camped normally on the cell.  
Proposal 6: An IDLE UE shall be allowed to use pre-configured mode 2 resources in the exceptional case. 
After the UE connects to the eNB, it shall exit the exceptional case and obtain mode 1 or mode 2 ProSe resource through dedicated signaling. As a result, the exit condition of the exceptional case should be the successful completion of the RRC connection establishment procedure, i.e. upon receiving the RRCConnectionSetup message.  
Proposal 7: The exit condition of the exceptional case should be the successful completion of the RRC connection establishment procedure, i.e. upon receiving the RRCConnectionSetup message.  
3 Conclusion & recommendation
In this contribution, we analyzed the exceptional case for connected UEs and idle UEs respectively. And then we investigated whether further entering conditions are needed for both connected and idle UEs. Finally, the exit conditions of the exceptional case were discussed. And we propose:
Proposal 1: After T310 or T301 or T311 is started, the UE exits the exceptional case if none of T310/T311/T301 is running.
Proposal 2: No resource grant received should not be considered as an exceptional case and the UE should wait for an explicit eNB reconfiguration or a later grant in this situation.
Observation 1: To reduce the ProSe communication service interruption, it is beneficial to introduce exceptional case into idle mode. 
Proposal 3: IDLE UE enters exceptional case upon: 1) the failure of RRC connection establishment procedure; 2) the initiation of RRC connection establishment procedure (especially if the UE with ongoing ProSe communication enters IDLE mode due to RRC re-establishment failure)
Proposal 4: In order to support exceptional case for IDLE UE, eNB shall broadcast mode 2 resources for exceptional use in the SIB. 
Proposal 5: An IDLE UE could use the mode 2 resources for exceptional use indicated in SIB when it is in exceptional case and it is camped normally on the cell.  
Proposal 6: An IDLE UE shall be allowed to use pre-configured mode 2 resources in the exceptional case. 
Proposal 7: The exit condition of the exceptional case should be the successful completion of the RRC connection establishment procedure, i.e. upon receiving the RRCConnectionSetup message.  
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