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1
Introduction 

In the last RAN3#51bis meeting inter 3GPP RAT was discussed based on [1]. Several options on user plane schemes were analysed. This paper is focused on Inter 3GPP RAT system evaluation aspects for realtime and non realtime data using the data forwarding user plane scheme. 
The data forwarding scheme performs a re-routing from the source eNodeB via the aGW to the final target node, which would mean that already ciphered/compressed user data packets need to be de-ciphered/de-compressed. The amount of data the aGW has to decipher/decompress for rt and nrt data is analysed in the next section. 

2
Discussion 

2.1
Forwarding Source eNodeB ( Target RAN node (via MME/UPE) 

In order to avoid data loss for inter-3GPP-RAT mobility a re-routing of data packets via the MME/UPE to the target system is applied as shown in the figure below. Direct data forwarding between eNode B and RNC (3G) is not possible due to different ciphering/de-ciphering locations. 

The HANDOVER COMMAND message received after the successful resource allocation from the MME/UPE serves as trigger to start data forwarding. 

The non realtime packets in the eNodeB’s buffer are sent back (re-routed) to the UPE for deciphering (step 1); the deciphered packets are forwarded to the 2G/3G target side (step 2). If the target RAT is UTRA the packets are forwarded to the target RNC (step 3) for ciphering.  Once the MME/UPE receives the HO COMPLETE indication, it sends new arrived packets directly to the 2G/3G SGSN. The user data forwarding from the source eNodeB is still ongoing until the eNodeB’s buffers are emptied. 
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2.2
Estimation of forwarded packets between eNodeB and MME/UPE

2.2.1
Time line

In order to estimate whether forwarding of userdata via MME/UPE to the target RAT bears the potential to cause congestion due to massive additional processing and transmission efforts to be spent by the network, i.e. mainly by the MME/UPE it needs to be investigated, how many rt and nrt packets need to be forwarded from the source eNodeB back to the MME/UPE before the forwarding to the target RAT will be performed. 

In order to achieve a useful result it has been assumed that the inter-RAT handover latency follows the requirements in TR 25.913, i.e. the HO interruption has been defined as the time between sending the HO COMMAND on the source (LTE) side and the reception of RELOCATION COMPLETE on the target (UTRAN) side, which is defined to be 
300ms at the most for realtime services between E-UTRAN and UTRAN (see [2]).
and 

500ms at the most, for non realtime services between E-UTRAN and UTRAN (see [2]).

The figure below shows the interruption times after the UE receives the HO Command by the source eNodeB. This message is also defined to be the trigger to start the forwarding process via the MME/UPE to the target RAN node. 

After the reception of the Relocation Complete message in the RNC, the RNC continues the DL traffic transmission to the UE. 
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2.2.2
Amount of rt data in eNodeB’s buffer

Speech frames: 20ms per frame
Video frames: 
 25ms per frame
For speech frames 15 packets are forwarded to the MME/UPE within the 300ms time period.

For video frames 12 packets are forwarded to the MME/UPE within the 300ms time period. 

2.2.3

Amount of nrt data in eNodeB’s buffer

Considering a file download with 50 Mbit/s and assuming a MTU size equal to 1500 Byte, in the 500ms time period 2083 packets needs to be forwarded. 

Assuming an operator policy which would allow a maximum bitrate of 2Mbit/s would give around 83 packets to be forwarded to the MME/UPE.

3
Proposal

It was shown that data forwarding is even possible for inter 3GPP RAT HO. The amount of data, which needs to be forwarded between the eNodeB and the MME/UPE for deciphering/decompression are:

For realtime data:
12 packets for speech frames 




15 packets for video frames

For non realtime data:
83 packets for a 2MBit/s file download
Considering the amount of data, which may vary between 12 and 83 packets, no processing congestion in the MME/UPE can be seen which could be argued against data forwarding even for inter-RAT HO. 
It should be possible for the MME/UPE to cope with this additional processing amount in UL for user data forwarding. 

Therefore it is proposed to use data forwarding also for inter 3GPP RAT HO.   
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