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1 Introduction

During the RAN2 WG2#58bis meeting, the introduction of the Network Assisted Cell Change from LTE to GERAN was proposed in [1]. 

This present document discusses the improvement that may be obtained by the introduction of inter system NACC for cell change from LTE to GERAN. In particular, the proposal looks at the use of inter system NACC for non real time services and for LTE RRC_CONNECTED mode, and also for the redirection procedure. 

Rel-6 NACC functionality is available in GERAN system. There are likely many services to be provisioned over GPRS where continuity and good performance between LTE and GERAN will be essential - in order to provide a better user experience. 
2 Discussion
2.1 Introduction to External NACC
The External Network Assisted Cell Change (NACC) feature was introduced in Release 6 in order to reduce the service outage for UEs in packet transfer mode performing cell changes between UTRAN and GERAN cells by giving the network a possibility to assist the UE before the cell change. The assistance is given as the sending of neighbouring cell system information before the cell change to GERAN occurs. This helps in that it saves up delay after the cell change while the UE would otherwise be downloading the system information of the new GERAN cell. The UE cannot perform initial access to the GERAN cell until it has received this information. 

2.2 Motivations for inter-RAT NACC from LTE to GERAN
As described in [1], there are some service scenarios where the performance of PS handover feature may not be stricly needed, but on the other hand, relying only on the cell reselection for the mobility from LTE to GERAN would not be sufficient from the service interruption point of view.

It is considered that NACC from E-UTRAN to GERAN would be similar to NACC from UTRAN to GERAN networks.

2.2.1 Inter system NACC for RRC_CONNECTED mode

This section presents the callflow and the delay analysis with and without NACC. 
2.2.1.1 LTE to GERAN cell change order: no NACC

[image: image1]
1) Based on measurements, the Source eNodeB decides to hand the mobile over a 2G cell. The cell change order message contains the target cell BSIC and BCCH ARFCN which are used by the mobile to get the target synchronisation before accessing to the network.
2) Following, the mobile has to acquire the 2G cell system information before sending a resources allocation request in the new cell. This procedure can take few seconds depending on cycle. 
2.2.1.2 LTE to GERAN with NACC

With NACC, the network assists the UE before and during the cell change. For this, the mobile informs the network of its wish to change cell. In turn, the network provides the mobile while on the E-UTRAN cell in a dedicated connection all the "System Information" that is needed for accessing the 2G cell. This is done in a much quicker way than acquiring information broadcast from the new cell and therefore the interruption to the session is considerably reduced. 
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UE  

Source   eNodeB   Target  BSC  

2G SGSN   MME  

Cell change order from LTE  

Measurement Report  

RAN Information  exchange  from   G E RAN and E - UTRAN  s ystem s  

Packet Channel Request  

Remaining 2G System Information  


1) A RAN information request message is sent to the MME requesting GERAN SI/PSI for the GERAN cells that are configured in the Source eNodeB neighbouring cell list.

2) The 2G SGSN then uses existing RIM procedure to forward the request to the BSS.

3) BSS uses existing RIM procedure towards 2G SGSN to pass the GERAN SI/PSI back to the Source eNodeB via MME.

4) The MME would then relay this GERAN SI/PSI information to Source eNodeB via the S1 interface.

5) Based on measurements, the Source eNodeB decides to hand the mobile over a 2G cell. The cell change order message contains the target cell BSIC/ARFCN, as well as the necessary SI/PSI information for the target cell. 
6) The UE requests allocation resources in the new based on received SI/PSI information.

7) If some SI/PSI information is missing, the UE may use PACKET PSI/SI STATUS, if supported, to retrieve remaining SI/PSI; otherwise, it may read (P)SI on (P)BCCH.
In conclusion of this section, we can notice that the introduction of NACC permits to considerably reduce the interruption time during cell change between E-UTRAN and GERAN. The interruption is assumed to be in the same order as for the GERAN external NACC or the UTRAN to GERAN NACC and is assumed to be well below 1s.
2.2.2 Inter system NACC for redirection procedure
In LTE, redirection should be supported for load balancing among the available frequency layers. For instance, if the cell on which the UE accesses is congested, the eNodeB can redirect the UE to another frequency layer or to GERAN system. Hence, the inter system NACC can be used in order to reduce the redirection procedure delay. 
2.3 Requirements and constraints

The standardisation of NACC from LTE to GERAN shall meet the following requirements:
· Re-use the solution being standardised for the UTRAN to GERAN case;

· Avoid excessive complexity for the LTE network and the UE with minimum impact on the GERAN side; and

· Minimise the service outage time when the UE is moved from E-UTRAN to GERAN.
3 Summary & Conclusion
In conclusion, due to strict quality of service requirements on low delay and packet loss packet-switched services require a minimal service interruption on the data transfer during cell change between LTE and GERAN. Existing GPRS cell change mechanisms with network assisted cell change (NACC) enable a minimum service interruption.
It is proposed to take into account this proposal and to introduce revelant changes in the stage 2 and stage 3 specification. 
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