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Abstract of the contribution:

In this discussion paper, we raise the following question: Is it possible for a UE to setup new IP sessions to a given APN via a new PDN connection, while maintaining ongoing IP sessions via an already existing PDN connection to the same APN?
Introduction

Recently, 3GPP SA2 has initiated a number of activities that aim for helping mobile operators to better cope with the rapidly growing data traffic in their networks. SIPTO is one example, which allows operators to place their gateways (e.g. P-GWs) close to the RAN. To maximize the gain of such decentralized networks, communication paths from UE to P-GWs should always be optimized. 
According to MAPCON, a UE, equipped with multiple network interfaces, can establish multiple PDN connections to different APNs via different access systems and can selectively transfer PDN connections between the accesses with the restriction that multiple PDN connections to the same APN shall be kept in one access. In MUPSAP, a UE can set up multiple PDN connections to the same APN for PMIP-based reference points. 
The question that we would like to raise here is the following:

Does a UE in ECM-connected mode with a PDN connection to access a particular APN have to use the same P-GW to set up any new IP sessions to the same APN?
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Fig. 1 SIPTO for (1) GPRS and (b) LTE. {To be redrawn)
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Figure 1: PDN Connection 1 initiated at time T when UE is connected to eNB1.
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Figure 2: After performing handoff to eNB2, UE initiates a new session via the old P-GW.
If yes: the following problem, illustrated in Figures 1 and 2, can be identified. 

When residing in the cell of eNB1, a UE sets up an IP session using PDN Connection 1 via P-GW1 as shown in Figure 1. After moving to a distant cell (eNB2 in Figures 1 and 2), UE desires to initiate a new IP session while the old IP session via P-GW1 is still running. Since the UE cannot have multiple IP sessions via different PDN connections to the same APN over the same access, the new IP session (i.e., session 2) will be established via the old P-GW (i.e., P-GW1) as depicted in Figure 2. This is clearly not an optimal decision given the fact that another more optimal P-GW (i.e. P-GW2) is available in the visited area. 
A radical solution to this issue could be in the form of tearing down the existing PDN connection and set up the new IP sessions via a new PDN connection to the optimal gateway. This would also require migrating the existing sessions to the new gateway. Unfortunately, such a solution would have significant impact on the user experience due to service disruption. 
As an alternative, we suggest that the UE would keep the old IP sessions via the old P-GWs but sets up new IP sessions (to the same APN) via the currently optimal gateways as shown in Figure 3. 

[image: image3.png]oo -110_ (A 558 = R D] e ¢ assace ¢ domc 3 domec o omca - AN BT =
B VoA A e A S| | roamon. Twesonn. trcn toesangs nsorna & G | oot ‘ s

aualiyorsevice disuption would b introduced
The open isue is 1o ideniy when & UE should

Seibieh 3 PON connsction. The folowing sol-
oms sre fasie

Option 1 - Pesiodically — after s configuable
time period: The isse with his soution 1t
atonary UE will mioducs 3 lot of exirs sis-
aaling averhesd withostany g forth opas.

cecsmblihanent would acwaly 1ead 1 3 dif.

Gornt Locsl G

o Upon indicaton rom metvrk —

Wheneves the network considers ¥ benefcial

The network indicate toth UE (e, 24 partof
mceducs o wih 8 special

cause for he DY disconnecion) when 3 pr-

PLGW selecton andthes 103 more optil path

B, Trgserin lc G seecton fo ccom
As discussed sule, i corren standasds, s long 35 3
U b 8 PO conneeio o sceese & paiculas APN

oo oAt sccoss s he LE will s

i

Fig. 3 describesthe snvironed slution.Indeed, afer

heold PDX conpection are inacec.

BandofE and when a new, optimal P-GW becomes
vailible 3 UE sstabiies 3 PDN connectioa 1o the

“cenario whereby e UE performe andoff o n res
e snolr eptmal BOW becomes aeaiale
Fiowever, h sobuion can be sl sppied ewn i the
U remains i he s aes (1. cel) s he P.GW
s connacting wih, oses it opmaliy (o, be.
Comes heavily laded) 2nd snoter optil 7.GW.
(C. less oaded) i sailble

PDN Connection |

Handoff

Key quasiotas is how to Queston:
e trigger the sablishasent of & e PON
conmaction whils espin

In ths invention, we propose e Hloving hree
hods for tagaering o UE 1o consider  more op.
.GW for any e sesion

L initated: MMGE applies diferent mochanises s
o ars ans more.ootimal

o w5 awmus





Figure 3 Setting up new IP sessions via optimal PDN connections while old IP sessions using the old PDN connection are not compromised.
If no: in other words, if a UE can establish new IP sessions via new PDN connections while keeping old IP session via old PDN connections to the same APN, a mechanism in the network and/or the UE that triggers the esablishment of a new PDN connection, when it is beneficial, needs to be defined. 
Conclusion

There is need to clarify whether is it possible for a UE to set up a new IP session via a new PDN connection whilst keeping old IP sessions via already existing  PDN connections to the same APN.

If it is possible, the following two mechanisms are required.

i) a mechanism in the network and/or the UE that triggers the esablishment of a new PDN connection when it is beneficial, and 

ii) a mechanism that allows a UE to bind IP flows/connections/sessions (when they are established) to the corresponding PDN connections.
If it is not possible, in addition to the above, there is need for a functionality that enables a UE to establish two different PDN connections to the same APN over the same access technology. 
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