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1. Introduction

In Sa2#56C, the principles and initial signalling flows for the Inter 3GPP RAT HO has been approved. However, some FFSs were included in the signalling flow of the 23.401 chapters 5.5.2.1.2 and 5.5.2.2.2.
This contribution is discussing one FFS in the chapters i.e. SRNS context forwarding during Inter 3GPP RAT Handover Execution Phase. 
2. Discussion
As wrote in introduction, the Forwards SRNS context/ack were included in the chapters 5.5.2.1.2 and 5.5.2.2.2 of TS23.401 as FFS. 

In this chapter, we will discuss more detail about the real need of the procedure (i.e. SRNS context forwarding). 

Let’s first check the description of procedure SRNS Context Forwarding to Target RNC from CN in TS 25.413: 

The purpose of this procedure is to transfer SRNS contexts from the CN (PS domain) to the target RNC in case of handover via the CN. The procedure uses connection oriented signalling. SRNS contexts are sent for each referenced RAB, for which at least either GTP-PDU or PDCP sequence numbering is available. The SRNS contexts contain the sequence numbers of the next GTP-PDUs to be transmitted in the uplink and downlink directions, if available, and the next PDCP sequence numbers that would have been used to send and receive data from the UE, if available. The source RNC PDCP context info shall be sent if available. 
Following description about those handling in TS43.129 are copied in below as well: 
Inter-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode HO; Execution phase
The 3G/2G SGSN shall send the Forward SRNS Context (NSAPIDL GTP-U number, UL GTP-U number) message to the target RNC/BSS if there is at least one PDP context which requires "delivery order" to be preserved.

Or other direction from Iu to Gb:

The source RNC continues the handover by sending a Forward SRNS Context (RAB contexts) message to the new SGSN, via the old SGSN. The Forward SRNS Context message is acknowledged by the new SGSN with the Forward SRNS Context Acknowledge message to the old SGSN.


The source RNC/BSS behaviour is as specified in 3GPP TS 23.060 (Combined Hard Handover and SRNS Relocation).

Further more, description for combined Hard Handover and SRNS relocation procedure in TS23.060 is also copied in below:
9)
The source SRNC continues the execution of relocation of SRNS by sending a Forward SRNS Context (RAB Contexts) message to the target RNC via the old and the new SGSN. The Forward SRNS Context message is acknowledged by a Forward SRNS Context Acknowledge message, from new to old SGSN. The purpose of this procedure is to transfer SRNS contexts from the source RNC to the target RNC, and to move the SRNS role from the source RNC to the target RNC. SRNS contexts are sent for each concerned RAB and contain the sequence numbers of the GTP PDUs next to be transmitted in the uplink and downlink directions and the next PDCP sequence numbers that would have been used to send and receive data from the MS. PDCP sequence numbers are only sent by the source RNC for the radio bearers which used lossless PDCP. The use of lossless PDCP is selected by the RNC when the radio bearer is set up or reconfigured. For PDP context(s) using delivery order not required (QoS profile), the sequence numbers of the GTP-PDUs next to be transmitted are not used by the target RNC.


If delivery order is required (QoS profile), consecutive GTP-PDU sequence numbering shall be maintained throughout the lifetime of the PDP context(s). Therefore, during the entire SRNS relocation procedure for the PDP context(s) using delivery order required (QoS profile), the responsible GTP-U entities (RNCs and GGSN) shall assign consecutive GTP-PDU sequence numbers to user packets belonging to the same PDP context uplink and downlink, respectively.

Based on above description for RANAP SRNS procedure and description of TS 23.060 and 43.129 for I-RAT HO, there are two purposes for SRNS context forward: sequence number of the next GTP-PDU and next PDCP sequence numbers. 

Supporting sequence number of next GTP-PDU is for QoS (i.e. Delivery order). However, in TS 23.107(rel6), Under UMTS Bearer Service Attributes, the following definition was written: 

Delivery order (y/n)

Definition: indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.

Purpose:
the attribute is derived from the user protocol (PDP type) and specifies if out-of-sequence SDUs are acceptable or not. This information cannot be extracted from the traffic class. Whether out-of-sequence SDUs are dropped or re-ordered depends on the specified reliability]
Delivery order should be set to 'no' for PDP Type = 'IPv4' or 'IPv6'. The SGSN shall ensure that the appropriate value is set.
So, Delivery order is never used in the real life and Delivery order is not a QoS parameter any more in SAE/LTE.
Description of TS 25.323 for supporting PDCP sequence number: 

PDCP sequence numbers are for radio bearers that are configured to support lossless SRNS Relocation or lossless DL RLC PDU size change. 

If lossless SRNS relocation and/or lossless DL RLC PDU size change are/is supported by the UE, for each radio bearer configured to support "lossless SRNS relocation or lossless DL RLC PDU size change" as specified in 23.060, PDCP sequence numbers are applied as wrote in chapter 5.6.1.1.  
However, PDCP is not used in GPRS. SRNS contexts forwarding is not needed for seamless mobility in SAE/LTE for I-RAT HO. Thus, PDCP sequence numbers are not needed to transfer to the target system during I-RAT HO.
3. Proposal:

Based on the discussion in chapter 2, it is proposed to remove SRNS context forward during I-RAT HO as changed below in 23.401: 

5.5.2.1.2**** Start of changes ****

5.5.2.1.2
Execution phase
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Figure 5.5.2-2: E-UTRAN to UMTS/GPRS Inter RAT HO, execution phase

1)
The source MME completes the preparation phase towards source eNodeB by sending the message Relocation Command. This message includes bearer parameters for all PDP contexts that could be established on the target side. The details of this E-UTRAN specific signalling are described in TS 36.300.

1a)
The source eNodeB initiates data forwarding for the indicated bearers. The data forwarding may go directly to target system (I.e. to target access network in case of Iu mode target system, to target SGSN in case of Gb mode target system). Data forwarding may alternatively go e.g. via Serving GW or/and target SGSN if so decided by source MME and/or target SGSN in Inter RAT HO preparation phase. The indirect data forwarding is FFS.

2)
The source eNodeB will give a command to the UE to handover to the target access network via the message HO from E-UTRAN Command. This message includes a transparent container including radio aspect parameters that the target access network has set-up in the preparation phase. The details of this E-UTRAN specific signalling are described in 3GPP TS 36.300 [5].



4)
The UE moves to the target access network and performs access procedures toward target access network.

5)
When the UE has successfully accessed the target access network, the target access network informs the target SGSN about the completion of the Inter RAT HO. The details of this target access network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode 
6)
Then the target SGSN knows that the UE has arrived to the target side and target SGSN informs the source MME by sending the message Forward Relocation Complete. The source MME will also acknowledge that information. Further action in the source MME continues at step 11.

7)
The target SGSN will now complete the PS Handover procedure by informing the Serving GW that the target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update Bearer Request.

8)
The Serving GW may inform the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response. This is FFS. 

9)
The Serving GW acknowledges the user plane switch to the target SGSN via the message Update Bearer Response. At this stage the user plane path is established for all PDP contexts between the UE, target RNC, target SGSN, Serving GW and PDN GW.

10)
After step 6, the source MME will clean-up all its resources towards source eNodeB by performing the S1 Release procedure.

11)
The UE triggers a subset of Routing Area Update procedure as described in 3GPP TS 23.060 [7].
5.5.2.2.2**** Start of changes ****

5.5.2.2.2
Execution phase
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Figure 5.5.2-4: Inter RAT HO UMTS/GPRS to E-UTRAN, execution phase

1)
The source SGSN completes the preparation phase towards source access network. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode.

The source access network will command to the UE to handover to the target eNodeB. The access network specific message to UE includes a transparent container including radio aspect parameters that the target eNodeB has set-up in the preparation phase. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode access networks and in 3GPP TS 43.129 [8] for Gb mode access networks.

1a)
The source network (I.e. source access network in case of Iu mode source system or source SGSN in case of Gb mode source system) initiates data forwarding for the indicated RABs/PDP contexts. The data forwarding may go directly to target eNodeB. Data forwarding may alternatively go e.g. via source SGSN or/and Serving GW if so decided by source SGSN and/or target MME in Inter RAT HO preparation phase. The indirect data forwarding is FFS.

2)

3)


4)
The UE moves to the E-UTRAN and performs access procedures toward target eNodeB.

5)
When the UE has got access to target eNodeB it sends the message HO to E-UTRAN Complete.

6)
When the UE has successfully accessed the target eNodeB, the target eNodeB informs the target MME by sending the message Relocation Complete.

7)
Then the target MME knows that the UE has arrived to the target side and target MME informs the source SGSN by sending the message Forward Relocation Complete. The source SGSN will also acknowledge that information. Further action in the source SGSN continues at step 11.

8)
The target MME will now complete the PS Handover procedure by informing the Serving GW that the target MME is now responsible for all the bearers the UE have established. This is performed in the message Update Bearer Request.

9)
The Serving GW may inform the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response. This is FFS.

10)
The Serving GW acknowledges the user plane switch to the target MME via the message Update Bearer Response. At this stage the user plane path is established for all bearers between the UE, target eNodeB, Serving GW and PDN GW.

11)
After step 7 the source SGSN will clean-up all its resources towards source access network by performing the necessary procedures. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode access networks and in 3GPP TS 43.129 [8] for Gb mode access networks.

12)
The UE triggers a subset of Tracking Area Update procedure (see clause 5.3.2)
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