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Abstract of the contribution: Analysis of the issues in CCO between GERAN and E-UTRAN and GERAN READY state to E-UTRAN cell reselection when ISR is active.
1. CCO Introduction

CCO (Cell Change Order) is a light weight network controlled connected mode to connected mode mobility method for GERAN. It is simpler than PSHO because there is no resource reservation in target side and there is no AS layer UE context transfer between source and target. If CCO fails in the target cell, the UE may go back to its source cell and stay in connected mode. 

1.1. CCO procedure complete criteria

CCO is connected mode to connected mode mobility. CCO procedure is considered to be completed when UE has performed uplink access and successfully completed contention resolution in the new cell,  as stated in 44.060 section 8.4.1:
8.4.1
Network controlled cell reselection completion

The mobile station shall regard the network controlled cell reselection procedure as successfully completed when it has performed access and successfully completed contention resolution in the new cell, or the GMM READY timer (see 3GPP TS 24.008) stops running during the execution of the procedure. The mobile station shall then stop timer T3174. 
NOTE 1:
Access may be performed for the establishment of a dedicated connection or an uplink TBF.
NOTE 2:
If the GMM READY timer stops running, the mobile station shall apply the network controlled cell re-selection mode NC0 (i.e., cell re-selection using ‘normal MS control’, see 3GPP TS 45.008).
In case of inter-RAT network controlled cell reselection, the mobile station shall regard the network controlled cell re-selection as successfully completed according to specifications of the target RAT, or when the GMM READY timer (see 3GPP TS 24.008) stops running during the execution of the procedure. The mobile station shall then stop timer T3174.

NOTE 3:
In case of network controlled cell reselection to UTRAN, the procedure is regarded as successfully completed when the mobile station receives an RRC CONNECTION SETUP message in the target cell (see 3GPP TS 25.331). In case of network controlled cell reselection to E-UTRAN, the procedure is regarded as successfully completed when the mobile station receives an RRCConnectionSetup message in the target cell (see 3GPP TS 36.331).
2. Problem statement
The current procedures for CCO and connected mode cell reselection between GERAN and E-UTRAN have the following issues when ISR is active:
2.1. Scenario 1: E-UTRAN ( GERAN CCO with ISR active
Issue a: CCO procedure completion criteria

Uplink access is triggered by pending data or signaling from upper layer. However, if the UE does not have pending data and ISR is active, the uplink access will not be triggered and thus CCO will be considered failed, which will cause the UE to go back to the source E-UTRAN cell. 

Issue b: resource release at the source nodes

Even if UE has uplink data pending, allowing it to complete the CCO procedure, the source MME and eNB don’t know the UE has successfully completed the CCO because 29.274 doesn’t define any procedure for SGSN and SGW to notify MME for the CCO completion, and thus source eNB and MME still maintain the radio resource and UE contexts until CCO timer (network side courterpart of T304) expires. This wastes radio resource, S1 resource, eNB capacity and MME capacity.

The CSFB purpose CCO doesn’t have the issue a and b because in CSFB 

· the resource in source nodes is released as soon as CCO command is sent to UE;
· CS domain signalling procedure, which is always present during CSFB, triggers the uplink access to complete the CCO.
2.2. Scenario 2: GERAN to E-UTRAN CCO with ISR active

Similar issue a and issue b as in Scenario 1 also exist in this scenario.

2.3. GERAN (READY state) to E-UTRAN cell reselection with ISR active

Issue b above also exists in this scenario.
3. Potential Solutions
3.1. Option 1: Local ISR Deactivation
Cell reselection from UTRAN Connected mode to E-UTRAN is already a local ISR deactivation condition as defined in section 4.3.5.6 of 23.401:

“-
E-UTRAN selection by a UTRAN-connected UE (e.g. when in URA_PCH to release Iu on UTRAN side);”
The purpose of this local ISR deactivation is to trigger TAU to release resource in source UTRAN.

This method can be reused to solve issue b in above three scenarios. This method also solve the issue a above.
Figure 1 shows the example message flow of option 1 in E-UTRAN to GERAN CCO with ISR active. 
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Figure 1: Option 1 Procedure for E-UTRAN to GERAN CCO with ISR active
Local ISR deactivation triggers UE to perform RAU in step 3. This RAU request solves issue a. The RAU triggers SGSN to send Context Request to MME. When UE context is successfully transferred to target side, MME releases S1 in step 10. The S1 release solves issue b.
3.2. Option 2: Cell Update or Cell Notification
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Figure 2: Option 2 procedure for E-UTRAN to GERAN CCO

Cell update is used in intra routing area CCO as defined in section 6.9.1.1 of 23.060. This procedure may be extended for E-UTRAN to GERAN CCO with ISR active. 
· Step 4 Cell Update triggers SGSN to send Modify Bearer Request to SGW. 29.274 doesn’t define trigger for this CCO case. The most similar triggers are:
· Paging Response with no established user plane on S4
· E-UTRAN to GERAN A/Gb mode Inter RAT handover
· Step 6: SGW sends Release Access Bearer Request to MME to release S4. The Modify Bearer Request triggered release access bearer procedure is not specified in 3GPP standards. Without step 6, the SGW would have two active user plane paths for the UE
This procedure is applicable to E-UTRAN to GERAN CCO only because E-UTRAN doesn’t have cell update/notification procedure.
4. Conclusion and Recommendation
Option 1 is a simple UE internal solution, which does not affect the network, and is backward compatible. 

Proposal: use option 1 to resolve the issue a and b. Add three ISR local deactivation conditions as proposed in S2-121392:
· Reselects E-UTRAN from GERAN READY state

· Non-CSFB purpose CCO from E-UTRAN to GERAN

· CCO from GERAN to E-UTRAN.
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