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1 Introduction

It has been already agreed that triggering/initiation of paging when downlink data arrives for LTE_IDLE UEs will be performed by a node above the eNodeB. The TR 23.882 currently states that the termination of DL packets for UEs in LTE_IDLE occurs at the UPE. However, the topic of separation of MME and UPE is still being debated. If the separation of MME and UPE is agreed, it opens up the interesting possibility for a new option for termination and buffering of packets during idle state, i.e. at the MME. In this contribution, we investigate this option and discuss the advantages for doing so.
2 Downlink data path termination at MME

In the past discussion of DL idle-mode data buffering in eNB or UPE (S2-060125 (Motorola) and S2-060177 (Vodafone)), the key problems identified for buffering of packets in eNB were 

(a) lower availability of eNB and connectivity to eNB not being as reliable as those to core nodes, 

(b) delay in forwarding packets from the last eNB to the new eNB, and 

(c) having to de-crypt and re-crypt packets if UE has moved from LTE to 2G/3G. 

The advantages pointed out for not buffering packets in the UPE are:

1. Reducing the processing and buffering at the UPE: The UPE does not need to keep track of active/idle state of UE. Hence signaling between the MME and UPE to synchronize these states between them will not have to be performed. Also, the UPE, a high pps packet-forwarding engine, typically does not perform buffering & paging initiation and dealing with page success-failure scenarios..

2. Keeping UPE as a generic IP router and hence keeping its costs low and ability to leverage generic router platforms with minimum modification. The UPE will not need to be aware of the active/idle state of UE.

With the separation of MME and UPE, since MME knows the context of UEs in LTE_IDLE, it could be appropriate to terminate the downlink data path at the MME. The two dis-advantages (a) and (b) do not exist anymore since the MME is a high-availability entity and is located in the core network. The issue of decryption of packets when forwarded UE moves to 2G/3G can be solved and also the number of packets that arrive in idle-state is typically limited. 
In case the DL buffering occurs at MME, when a UE transitions from active to idle state, the MME behaves as a “pseudo-NB” and moves the tunnel from the eNB to itself. Then when the UE transitions to active at a target eNB, the target eNB moves the tunnel over to itself, for intra-LTE cases. In these cases, the UPE behaves as if mobility occurred from source eNB->MME->target eNB. That is, no additional logic for UPE to handle active/idle mode transitions is needed. To the UPE, this is a generic tunnel movement as if due to mobility.

2.1 Call setup during a network-initiated call

Figure 1 shows the different steps involved in call setup for a network-initiated call. Note that in step 1, the downlink data for an idle mode UE is sent to the MME through the UPE. This data is ciphered and header-compressed at the UPE before being sent to the MME. As soon as the MME sends the UE context to the eNodeB in step 7, it can also forward the buffered data to the eNodeB as shown in step 9. User plane data transmission in step 13 can occur immediately after radio bearer setup using the data forwarded by the MME.  
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Figure 1: Call setup for a network-initiated call

2.2 LTE_ACTIVE to LTE_IDLE transition

When a UE moves to idle mode, the eNodeB informs the MME about this transition. The MME, in turn, will trigger a user plane route update to the UPE so that the user plane tunnel for this idle mode UE terminates at the MME. 
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Figure 2. LTE_ACTIVE to LTE_IDLE transition

3 Conclusions

We propose that SA2 discuss the issue of tunnel termination for idle mode UEs and consider the option of terminating it at the MME. If agreed, we propose to include sections 2.1 and 2.2 in 7.14.X of TR 23.882.
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