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Abstract of the contribution:
This contribution discusses the direct data path establishment procedure between HNB and L-GW for LIPA connection.

Discussion

For HNB subsystem deployment, the HNB GW provides a concentration function for the control plane and may provide a concentration function for the user plane. Assuming that the direct tunnel is deployed between HNB subsystem and GGSN, the HNB can transfer service data to the GGSN if the HNB GW does not perform concentration function for user plane, otherwise, if the HNB GW concentrate user data as well, the user data will transfer from HNB to GGSN via HNB GW.
The current TS 23.060 states that: “When using Gn-SGSN, the direct user plane path between the HNB and the L-GW is enabled with the direct path functionality described in clause 15.6.” However, according to mechanisms defined in section 15.6 in TS 23.060, the direct user plane from HNB subsystem to GGSN will have two different forms dependent on how the HNB GW is deployed, i.e, C-plane only or both CP and UP.

Case 1: HNB GW is C-plane only
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Figure 1: RAB assignment procedure for direct tunnel established between HNB and GGSN
Figure 1 shows a RAB assignment procedure to establish a direct tunnel between HNB and GGSN. The SGSN sends a RAB assignment request message to HNB GW in step 1, a (GGSN’s address for user plane, TEID for uplink data) pair is included in this message. Since HNB GW do not concentrate user plane of HNB, HNB GW will transparently transfer the pair received in step 1 to HNB and do not change the GGSN’s address and TEID contained in step 1. HNB responses the RAB assignment procedure in step 3 and a (HNB address, TEID for downlink data) pair is included in the response message. HNB GW transparently transfer the (HNB address, TEID) received in step 3 to SGSN and SGSN transfer this information to the GGSN without change. After receiving the (HNB address, TEID), a direct tunnel between HNB and GGSN is established for user plane.
According to the current specification, in Gn SGSN case, the direct user plane path between the HNB and the L-GW for LIPA is enabled with the direct path functionality as the normal direct path for non-LIPA PDP context. Since the L-GW is collocated with HNB in Rel 10 and the L-GW address is transmitted from HNB to SGSN, the HNB can recognize that the RAB assignment is used for LIPA connection due to comparing the GGSN address received in step 2 to the L-GW address.
Conclusion1: If the HNB GW does not concentrate the user plane from HNB to GGSN, the current direct path establish procedure between RNC to GGSN can be used for LIPA connection as well. The HNB can recognize the LIPA connection according to the GGSN address received in RANAP message.
Case 2: HNB GW concentrates both CP and UP
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Figure 2: RAB assignment procedure for direct tunnel established between HNB GW and GGSN
If the HNB GW performs concentration function for user plane, when the HNB GW receives a RAB assignment request message in step 1, the HNB GW will save the (GGSN address, TEID) and allocate a HNB GW address and related TEID to establish a tunnel between HNB and HNB GW. HNB GW replaces the (GGSN address, TEID) to (HNB GW address, TEID for UL data) and sends to HNB in step 2. HNB receiving the (HNB GW address, TEID for UL data) and allocate a (HNB address, TEID for DL data) response to HNB GW to establish the user tunnel between HNB and HNB GW. HNB GW allocate a (HNB GW, TEID) and replace the (HNB address, TEID for DL data) received from HNB in step 3 and send the response message to SGSN. GGSN will receive a (HNB GW address, TEID) and establish a direct tunnel to HNB GW.
According to the analysis, the user plane tunnel will be established from HNB to HNB GW and from HNB GW to GGSN if the HNB GW concentrates the user plane. During the RAB assignment procedure, HNB receives a (HNB GW address, TEID for UL data) pair allocated by HNB GW instead of LGW (GGSN). HNB can not distinguish the LIPA connection to the non LIPA connection according to the received information. However there’s no such problem in the S4-SGSN/MME case. For S4-SGSN and MME deployment architecture, correlation ID is sent from core network to the H(e)NB in order to establish a direct tunnel between HNB and L-GW for LIPA connection. 
Conclusion 2: According to the current specification, the user plane tunnel will be established from HNB to HNB GW and from HNB GW to GGSN, the current information in Iu message is not enough to enable the direct user plane tunnel between the HNB and the L-GW.

Proposal
According to the above two conclusions, the current direct path functionality described in clause 15.6 in TS 23.060 can not support all the cases for Gn based LIPA architecture to establish a direct user data path between HNB and L-GW for LIPA connection. In order to solve this problem, it is proposed that SGSN includes a correlation ID in Iu interface and send to HNB, the correlation ID in Gn based architecture is set equal to the user plane GGSN TEID that allocated by the GGSN to establish a direct tunnel to RAN. The related CR is S2-105712.
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