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1. Introduction
This contribution discusses the possible issues in the HO procedure between Non-3GPP access and 3GPP access.

2. Discussion
This section describes the possible issue on distinguishing optimized HRPD ( LTE HO or non-optimized HRPD ( LTE HO at the SGW. Three procedures in the 3GPP TS 23.402 are referred in this section.
2.1 Handovers without Optimizations between 3GPP Accesses and Non-3GPP IP Accesses
The section 8.2.1.1 in 3GPP TS 23.402 describes the call flow for the Handover from Trusted Non-3GPP access to 3GPP access without optimization between 3GPP Accesses and Non-3GPP IP Accesses. Please refer to the call flow below.
Although it is unclear in 3GPP TS 23.402 whether this procedure is applicable to the HRPD radio access as the Non-3GPP IP access or not, our understanding is that this procedure is applicable for the HRPD radio access as well as the Non-3GPP IP Access. The 3GPP2 specification 3GPP2 X.S0057-B v1.0 has two separate sections 13.1 and 13.2 defining how Optimized Handoff and Non-Optimized Handoff work. In addition, from our point of view there is no technical issue seen if this procedure is applied for the HRPD radio access.
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According to the yellow highlighted, it could be understood that the MME indicate both the PGW and SGW how this procedure works by populating the Handover Indication information element on GTPv2 messages.
Observation 2.1-1: The Handover Indication information element on GTPv2 messages is used to indicate both the SGW and the PGW how the SGW/PGW behave as the part of this procedure.
According to the light-blue highlighted, the PGW does not forward any DL packets to new GTP tunnel when the Create Session Request message is received at step 7. But the PGW starts forwarding DL packets to the GTP tunnel when the Modify Bearer Request message is received at step 13. It means that during the HO period, the PGW forwards DL packets to the Non-3GPP EPS bearer up to the step 13.
Observation 2.1-2: The Handover Indication information element is mainly used by the PGW being asked for its specific behaviour for the Handover from Trusted Non-3GPP access to 3GPP access without optimization between 3GPP Accesses and Non-3GPP IP Accesses.
2.2 Optimised Active Handover: cdma2000 HRPD Access to EUTRAN
The section 9.5.1 in 3GPP TS 23.402 describes the flow for the Optimised Active Handover: cdma2000 HRPD Access to EUTRAN. Please refer to the flow below.
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According to the yellow highlighted and there is no texts in step 8 about forwarding the Handover Indication to the PGW, it could be understood that the MME indicates the Handover Indication only to the SGW.

Observation 2.2-1: The Handover Indication information element on GTPv2 messages is used to indicate to the SGW for user data handling. But obviously, the PGW also needs to know whether it is due to HO or not. For example, whether end user IP address to be newly assigned or continue to use the one that has been already assigned for the non-3GPP access beforehand.
According to the light-blue highlighted, the SGW buffers any downlink packets it may receive from the PGW without sending a Downlink Data Notification message to the MME until it receives the Modify Bearer Request message.
Observation 2.2-2: The Handover Indication information element is used by the SGW being asked for its specific behaviour for the Optimised Active Handover: cdma2000 HRPD Access to EUTRAN.

2.3 Using PMIP-based S5/S8
The section 8.2.1.2 in 3GPP TS 23.402 describes the flow for the Handover from Trusted or Untrusted Non-3GPP IP Access with PMIPv6 on S2a/S2b to 3GPP Access with PMIP based S5/S8. Please refer to the flow below.
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According to the yellow highlighted, how to perform HO (i.e. how to switch user traffic from Non-3GPP access to LTE access) is chosen from either taking Step (A) or taking Step (B). In addition, this procedure does not have any concept of passing the Handover Indication from MME to the SGW/PGW.

Observation 2.3-1: The possible issue on passing the Handover Indication information element from the MME to SGW/PGW exists only in the case where S5/S8 interface is made based on the GTP.
3. Possible issue
Possible issue: SGW cannot distinguish either HRPD optimized HO or non-optimized HO
If two procedures, one in the section 2.1 and the other one in the section 2.2, are compared, it is clear that the expected behaviour in the SGW is totally different when the SGW receives the Create Session Request message from the MME. In the Non-optimized HO case, the SGW basically forward the indication to the PGW. On the other hands, in the Optimized HO case, the SGW has to buffer DL packets until the SGW receives the Modify Bearer Request message from the MME.
However, it seems there is no information available for the SGW to distinguish two procedures when the SGW receives the Create Session Request message on the S11 interface since the message for both procedures seems the same on this aspect. In other words, the Handover Indication information element on GTP is only defined to control handover procedure from non-3GPP access and this is not sufficient.
4. Proposed solution
It is proposed to introduce new Indication on the S11 and S5/S8 interface in order for the SGW and PGW to distinguish either HRPD optimized HO or non-optimized HO is undertaken.
Note that this CR does not propose to add new Indication on the S4 interface since there not procedure defined in the stage 2 for an Optimized HO to the UTRAN/GERAN.
5. Conclusion
Let’s agree the companion CRs for both Release 11 and 12.

6)	The MME selects an APN, a serving GW and PDN GW as described in TS 23.401 [4]. The MME sends a Create Session Request (including IMSI, MME Context ID (SGSN equivalent is TBD), PDN-GW address, Handover Indication, APN) message to the selected Serving GW. Since the Request Type is "Handover", a Handover Indication information is included.


7) The Serving GW sends a Create Session Request (Handover Indication) message to the PDN-GW in the VPLMN or HPLMN as described in TS 23.401 [4]. �Since the MME includes Handover Indication information in Create Session Request message, the Serving GW includes this information in Create Session Request message.


	Since Handover Indication is included, the PDN GW should not switch the tunnel from non-3GPP IP access to 3GPP access system at this point.








13)	Since the Handover Indication is included in step 12), the Serving GW sends a Modify Bearer Request message to the PDN GW to prompt the PDN GW to tunnel packets from non 3GPP IP access to 3GPP access system and immediately start routing packets to the Serving GW for the default and any dedicated EPS bearers established.


	Since Handover Indication is included, the PDN GW should not switch the tunnel from non-3GPP IP access to 3GPP access system at this point.








7.	The MME selects a Serving GW as described in TS 23.401 [4] and sends a Create Session Request (Handover Indication) message to the selected Serving GW. Since the Request Type is "Handover", a Handover Indication parameter is included.


	The Serving GW buffers any downlink packets it may receive from the PDN GW without sending a Downlink Data Notification message to the MME until it receives the Modify Bearer Request message.


8.	The Serving GW creates a new entry in its EPS Bearer table and sends a Create Session Request message to the PDN GW.











The steps shown in (Alt A) and (Alt B) are mutually exclusive in this procedure, i.e. either steps A.2�A.5 are executed or steps B.1�B.3.








