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1 Introduction 
This contribution tries to elaborate a forwarding mechanism for the paging request message from ASGW to eNodeBs within a TA. It is proposed to pre-config multiple paging message forwarding points, on the basis of reference eNodeB introduced already in the internal TR, in order to attain redundancy and signalling load balance during paging procedure. In this paper the nomenclature of reference eNodeB is a paging forwarding point, abbreviated as PFP.
2 Discussion

2.1 Background

As stated in TR25.912, in E-UTRAN the eNodeBs are interconnected with each other in a meshed way and interface to the ASGW via the S1 interface in a flexible manner, and paging initiation is performed in the ASGW.

In Figure 1 as follows, ASGW sends paging request message directly to all eNodeBs within the same TA where the paged UE camps on, which is described in the internal TR as Mode 1 is referred as a basic forwarding mode for discussion in this paper. 
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Figure 1: Basic paging forwarding mode
In the basic scheme, it is thought that there exists significant load in ASGW due to the transfer of paging request message, in comparison with that of similar entities in 3G Core network, meanwhile it is obvious that a low latency for paging as well as a fast call response could be expected from this scheme, since there is no additional node in the paging path other than ASGW and eNodeB. Another aspect of this basic paging forwarding scheme is that the paging activity has no dependency of the interconnection between eNodeBs in the architecture.

As shown in R3.018 and Figure 2 below, an eNodeB in the TA can be selected to act as the reference eNodeB, or Paging Forwarding Point (PFP), which will be responsible for transferring the paging request message received from ASGW to all other eNodeBs contained in the TA. In this way, on initiating paging process, it is the PFP selected in the TA that the ASGW should send a paging request message to, and then the distribution for this message is tasked by the PFP. So it may be suitable to employ this solution to alleviate ASGW’s system load and prevent it from being involved into paging forwarding especially in the case that the process load of ASGW is heavy as a result of paging distribution.
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Figure 2: Evolution of the basic paging forwarding mode
The mechanism illustrated by Figure 2, also taken as an evolved option in the internal TR relies on the meshed interconnection between eNodeBs. It is identified that a little higher latency for paging and call response will be brought comparing with the basic way, owing to the introduction of the PFP node in the paging path between source node (ASGW) and target node (eNodeB). And it is evident that there is no redundancy support for PFP in this scheme and the system load for PFP maybe a disaster taking paging distribution work previously located in ASGW in the basic way shown in Figured 1 into account, which can even make the solution into a disadvantaged position.
2.2 An optimized paging mechanism
In order to overcome the analyzed disadvantages of the solution in Figure 2, it is recommended that multiple PFPs are preconfiged according to the concrete size of a certain TA and the network deployment strategy during network planning. Thus all the preconfiged PFPs can share the distribution load for different pagings and implement redundancy provided that those PFPs work with coordination. This optimized paging mechanism is depicted in Figure 3.
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Figure 3: An optimized paging forwarding mode.

This newly proposed paging forwarding mode is based on the assumption that every PFP in the TA has connections with all other eNodeBs within the same TA. When paging process initiated at ASGW in a TA, the paging request message should be sent only to one of the preconfiged PFPs, which seems to be as same as the case for the mechanism in Figure 2. But the difference here is that in this forwarding mode ASGW should take a decision on commanding which PFP to execute the paging forwarding process before the paging message is sent out. Details of this PFP selection process might be in a various way and an example can be helpful to describe how the solution works. 
An example that each time ASGW selects a PFP in the pre-configed PFPs to execute the paging forwarding and the selection can obey the Round Robin principle, which means that the PFPs can play the role to distribute paging messages in the TA in turn. After the paging message is received, the selected PFPit shall forward the message to the other eNodeBs including the other PFPs in the same TA and pages the UE itself at the same time. Besides the Round Robin principle, it is thought that further investigation is needed before defining a feasible solution for PFP selection in ASGW. And it’s thought that it would be preferable if the PFP selection can be made with the knowledge of the system load level and availability of the PFPs. The Round Robin principle exemplified does not exclude other solutions to be investigated for the PFP selection in ASGW.

The proposed solution can balance the load caused by paging and easily support redundancy for paging forwarding.
3 Conclusions

The newly proposed paging forwarding mode in this paper recommends to pre-config multiple PFPs for every TA, in order to overcome the disadvantages of the current solutions. In the proposed solution ASGW for instance each time selects a different PFP to complete paging distribution following the Round Robin principle or other principles. And it is supposed to be preferable if the PFP selection can be made with the knowledge of the system signalling load level and availability of the PFPs.

4 Proposal
It is proposed to capture the description of page forwarding scheme in section 2.2 of this paper into the chapter 6.14.2 of the internal TR of RAN3.
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