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Abstract of the contribution: This contribution discusses on considerations in choice of solutions for LIPA Indications to UE and proposes to add the related text into TR 23.829 in Rel-10
1. Discussion
1.1 Introduction

Assume that a UE is camping on a H(e)NB. If its user tries to access to LIPA PDN, he/she wants to know whether the LIPA PDN is available in the area. This can be configured to automatic trial. Even this case, LIPA indication can be helpful to UE. 
Another point is that, recently, with the increase of packet data traffic, the quantity of control signalling is getting bigger and this became a concern in core network management. Even though LIPA traffic is transferred in local area (e.g. residential, corporate network), LIPA PDN connection requires MME/SGSN to perform control signalling. This initiation of LIPA PDN connection can be controlled by using indication to UE.
Therefore, LIPA indication is helpful in the user experience and network management point of view.
1.2 Related Requirements

From the SA1 requirements, LIPA is available based on the subscription and H(e)NB configuration.
-
A UE shall have a valid subscription with the mobile operator in order to use Local IP Access. 

-
The mobile operator shall be able to enable/disable Local IP Access per H(e)NB and per UE. 
-
Pre-Rel 10 UEs should be able to use Local IP Access.
If a UE which has no permission on LIPA in a cell initiates LIPA PDN connection to the cell, this can be a waste of control signalling to CN. The more important thing is that a number of such a UE can initiate LIPA PDN connection when they are located in a H(e)NB area. This make wastes of control signalling in core network and this situation needs to be avoided. Therefore, It is desirable for UE to initiate LIPA PDN connection based on the indication. 

1.3 Comparison of existing solutions

Currently, we have 3 solutions for LIPA indications to UE in the TR 23.829 as follows :
(a) CSG IDs or cell IDs in the UE/USIM 

(b) Via NAS message with indication to the cell
(c) SIB broadcasting
Solution (a) is limited to CSG subscription and it cannot work for hybrid cell as mentioned in the TR. There is no limitation that LIPA is provided based on CSG subscription. This means open cell can provide LIPA.
Solution (b) is the most exact indication is using NAS message because the indication can be provided based on the UE’s subscription and H(e)NB capability. But this indication is limited in a cell and not valid to the other cells in the same RAI/TAI list. For example, if a UE is in IDLE mode and camping on the other cell, the indication is not valid any more.
Solution (c) is useful for initiation but the indication is not subscription-based but H(e)NB-based. 
These solutions can not solve the above problem. We need to enhance the existing solutions.
1.4 Indication management 

Following proposal is to reduce wasting the control signalling for LIPA PDN connection. This approach is applicable for Rel-10 UE and Pre-Rel-10 UE may initiate LIPA PDN connection based on CSG ID or cell IDs.
- Indication management for Rel-10 or later UE: This can be achieved by using solution (b) and (c). When a UE initiate LIPA PDN connection in a cell, UE shall check the indication from CN. If the indication shows UE is not allowed, the UE shall not initiate the LIPA PDN connection in this cell. Otherwise, UE can initiate LIPA PDN connection. If UE subsequently reselects another cell, UE shall check SIB from new cell before deciding whether to initiate LIPA PDN connection based on the SIB indication. This can reduce wasting the control signalling happened by useless request.

Note: It would be beneficial if the NAS message can carry an indication for each cell in the RAI/TAI list in order to avoid unnecessary signalling.
2. Conclusion and proposal 
We described the issues on the LIPA indication to UE and propose the following changes to be added to TR 23.829.
***** First Change *****

5.2.2.2
Architectural functions

NOTE:
Although this section is EPC-oriented, the architectural functions respectively handled by P-GW and S-GW can be extended respectively to GGSN and SGSN in the case of GPRS core.
5.2.2.2.1
LIPA
P-GW functions for the support of LIPA services
They are a subset of the functions of the EPC PGW:

-
per UE policy based packet filtering and rate policing/shaping;

-
UE IP Address assignment;

-
Direct Tunneling between L-GW and RAN in connected mode.
These functions are included in a Local GW (L-GW) that is logically part of the Access Network (E-UTRAN or UTRAN). The L-GW for LIPA shall be located in the H(e)NB subsystem.

SGW functions for the support of LIPA services
It is FFS whether IDLE mode downlink packet buffering and initiation of network triggered service request procedure should be local to the H(e)NB, leading to two SGWs per UE (one in Core Network and one in H(e)NB subsystem or transport backhaul network), which is not in line with current TS 23.401 [6] architecture principles, or whether this function should be in the Core Network.

MME impacts for the support of LIPA services:
It is FFS whether the MME may need adaptations to the EMM and ESM procedures regarding the following functions:

-
Trigger the session management for LIPA services and authorization for using LIPA services;
-
Paging;
-
GW selection procedure for LIPA traffic.

Indications to UE

If indications are required to the UE on whether the PDN connection for LIPA traffic can be initiated and/or on the APN to request, multiple solutions exist..

-
(a) A list of CSG IDs or cell IDs statically configured in the UE/USIM, e.g. based on provisioning. This method best suits the case for residential LIPA access but may not be well suited for a corporate network for example if some of the H(e)NBs support LIPA and others do not. It also does not work for the hybrid cells where the UE is not a member and open cells.
-
(b) Informing the UE via NAS, i.e., the MME includes an indication in the NAS message towards the UE when it establishes a connection whether LIPA is supported at this cell. The UE can decide whether to initiate a LIPA PDN connection based on this indication. For example, the MME may be informed of the cell's capability to support LIPA when the UE establishes a connection in the initial UE message or the relocation request acknowledgement.

-
(c) Including the LIPA capability in RAN layer signalling. An indication of the LIPA support can be included in the SIB broadcasted by the RAN nodes or included in RRC signaling.
To choose a solution, we need to consider the user experience and the waste of control signaling in CN. If a UE which has no permission on a cell initiates LIPA PDN connection to the cell, this can be an waste of control signalling to CN because the LIPA PDN connection can not be established. Before initiating it, the UE needs to know whether the cell is supporting LIPA and the UE is allowed to establish LIPA in this cell to reduce wasting the control signalling for LIPA connection This approach is applicable for Rel-10 UE. Pre-Rel-10 UE may initiate LIPA PDN connection based on solution (a).
- Indication management for Rel-10 or later UE: This can be achieved by using solution (b) and (c). When a UE initiate LIPA PDN connection in a cell, UE shall check the indication from CN. If the indication shows UE is not allowed, the UE shall not initiate the LIPA PDN connection in this cell. Otherwise, UE can initiate LIPA PDN connection. If UE subsequently reselects another cell, UE shall check SIB from new cell before deciding whether to initiate LIPA PDN connection based on the SIB indication. This can reduce wasting the control signalling happened by useless request.
Note : It would be beneficial if the NAS message can carry an indication for each cell in the RAI/TAI list in order to avoid unnecessary signalling.
***** End of First Change *****
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