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Abstract of the contribution:

This paper discusses how to handle CSFB for the UE who has only SIPTO@LN PDN connections and the cell where the UE performs CSFB has the different Local Home Network ID
1. Introduction 

In SA2 97, SA2 approved normative CRs to support SIPTO at the Local Network with L‑GW function collocated with the (H)eNB and with stand-alone L-GW. This paper discussed the issue when the UE has only SIPTO@LN PDN connections and the UE performs CSFB. 

2. Discussion 

The current CSFB specification specifies the case where the UE has only LIPA PDN connection and the cell accessed by the UE does not link to the L-GW where the UE had the LIPA PDN Connection as follows. 

For the idle mode UE,
-----------------extract from 23.272 ------------------------------------
· If UE has only LIPA PDN connection and the cell accessed by the UE does not link to the L-GW where the UE had the LIPA PDN Connection, the MME shall reject the Extended Service Request with a reason code which results in the UE selecting GERAN or UTRAN as specified in TS 24.301 [34].

For the connected mode UE 
A. PS Supported 
-----------------extract from 23.272 ------------------------------------
If the eNB is a HeNB, the HeNB should perform step 3 through step 6 of clause 6.3 instead of PS HO if the HeNB detects that the UE has only LIPA PDN Connections. CSFB will not be completed successfully when PS HO is performed if the UE has only LIPA PDN Connections as PS HO would result in the MME detaching the UE.
NOTE 2:
For details how the HeNodeB determines whether a PDN connection is a LIPA PDN connection see TS 23.401 [2], clause 4.3.16.
B. No PS support 

No description.  
As seen in the above description extracted from 23.272, for the idle mode UE the MME decides what to do, i.e. rejecting the extended service request. For the connected mode UE with PS supported, the (H) NB decides what to do, i.e. triggering RRC redirection without PSHO. There is no description for the connected mode UE with No PS support, because bearers for the UE are suspended and the UE is expected to return back. 

Now, let’s investigate whether we can apply the above operations to SIPTO@LN, i.e. the case where the UE has only SIPTO@LN PDN connection and the cell accessed by the UE has a different Local Home Network ID where the UE initiated the SIPTO@LN PDN Connection.

Case 1: SIPTO at the Local Network with L‑GW function collocated with the (H)eNB.
For this case, both MME and the eNB know whether all bearers of the UE are for SIPTO@LN PDN connection or not. For the idle UE, the MME can check Local Home Network ID in EPS bearer context of all bearers and then rejects the Extended Service Request with a reason code which results in the UE selecting GERAN or UTRAN as done for LIPA case. For the connected UE, the eNB can check SIPTO Correlation ID in bearer context of all bearers and execute the CSFB procedure without PS HO. Therefore, we can apply the operations for LIPA@PDN connection to the case of SIPTO@LN. 
Observation 1: When SIPTO at the Local Network with L‑GW function collocated with the (H)eNB is used, we can apply the same operations with LIPA case to CSFB for teh UE who has only SIPTO@LN PDN connections.

Case 2: SIPTO at the Local Network with stand-alone L-GW

For this case, MME knows where all bearers of the UE are for SIPTO@LN PDN connections or not. Hence, the MME can check Local Home Network ID in EPS bearer context and then decides to reject the Extended Service Request with a reason code which results in the UE selecting GERAN or UTRAN. Hence, for the idle UE, we can apply the same operations for LIPA to SIPTO@LN. However, unlike MME the (H)eNB cannot know which bearer is for SIPTO @LN PDN connection. So, the eNB cannot detect whether the UE has only SIPTO@LN PDN Connection or not. This may cause the eNB to trigger CSFB with PSHO and results successful CSFB completion. Hence, for the connected UE, we cannot apply the same operations with LIPA to SIPTO@LN case. 
Observation 2: When SIPTO at the Local Network with stand-alone L‑GW is used, we can apply the same operations for LIPA PDN connection to idle mode CSFB UE. But, we cannot apply the same operations for LIP PDN connection to the connected mode CSFB UE. 
With observation 1 and 2, we find that CSFB fails due to PS HO triggering for the connected UE that has only SIPTO@LN PDN connections using the stand-alone gateway. To prevent this failure, two approaches are possible

Approach 1 - eNB based: this approach keeps the same principle as the LIPA case., i.e. eNB decides not to trigger PS HO when CSFB is triggered and when all bearers for the UE are for SIPTO@LN PDN connections using a stand-alone L-GW. In this approach, the MME shall notify that (H)eNB shall not trigger CSFB with PSHO while an UE context for the UE is set up or CSFB is triggered. 
Approach 2 – MME based: this approach uses the same way as for the idle mode UE, i.e. the MME rejects the Extended Service Request upon receiving it from the connected mode UE who has only SIPTO@LN PDN connections. Because the UE is in the connected mode, MME’s rejection causes dropping of packets for which charging has already occurred in SGW/PGW. 

3. Conclusion

With observation 1 and 2, we can apply the operations for LIPA case to CSFB for idle mode UE which  has only SIPTO@LN PDN connection. Hence, we suggest S2-132040 to apply it. 
With observation 2 and the CSFB failure for the connected UE that has only SIPTO@LN PDN connections using the stand-alone gateway, we suggest to discuss this scenario in the meeting and decide a way forward. 
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