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Abstract of the contribution: This contribution gives clearer analysis for the execution after the UE receiving CS fallback paging and before eNB performing PS handover or NACC procedure, and proposes to update the mobile termination call procedure in idle mode.
1 Introduction

It’s unclear for the execution between UE, eNB and MME when UE receives paging message in MT call procedure. This contribution analyses it and give a clear description and propose to update the procedure.
2 Discussion
The procedure for Mobile Terminating Call in idle mode is illustrated in Figure 7.2-1 of TS 23.272 (v1.1.0):


[image: image1] Figure 1: “Figure 7.2-1 of TS 23.272 (v1.1.0)’”
In this procedure, the “CN domain indicator” IE is included in the Paging message, indicating which domain (PS or CS) initiated the paging message. When it is set to “CS”, the UE is aware of this paging message is for CS fallback in E-UTRAN.
The “CN domain indicator” IE is also included in the paging message of Iu-mode. The MS shall response to MSC when receiving paging message with “CS” set for the CN domain indicator without impacting the PS domain.
So the CS fallback notification mechanism is similar with domain notification for Iu-mode. But the current domain notification mechanism can not be reused simply.
1) UE has to send Service Request (paging response) message to MME after receiving Paging message with CS indication.
According to the procedure 7.2-1, 7a (PS handover) or 7b (eNB assisted cell change) should be executed when the UE receives the paging message for CS service. 

For 7a (PS handover) procedure, it is a kind of UE-associated services, so the S1 connection for the UE shall be established before executing the procedure, and the “eNB UE S1AP ID” and “MME UE S1AP ID” must be included in the Handover Required message sent from eNB to MME. So the UE shall send Service Request (paging response) message to the network in order to establish PS NAS signalling connection including RRC connection and S1 connection.
For 7b (eNB assisted cell change), it also requires the UE to send Service Request (paging response) message to the network in order to establish PS NAS signalling connection, as specified in the Step 7b of the MT call procedure in TS 23.272. (…“the UE sets up an RRC Connection with E-UTRAN, the S1 connection is established to get the UE capabilities downloaded from the MME to the eNB”…)
So, the Service Request message shall be added into the figure 7.2-1 after UE receives the Paging message.
2) MME shall notify eNB to perform PS handover or NACC procedure.
In the current mechanism for MT call in idle mode, the 7a (PS handover) or 7b (eNB assisted cell change) is illustrated as initiated by UE. But both these two procedures shall be initiated by eNB instead of UE. It should be updated, and the eNB should be commanded to perform PS handover or NACC procedure

According to the analysis in bulletin 1, the UE shall initiate Service Request procedure in order to establish PS NAS signalling connection. During this procedure, the eNB will receive the RRC Connection Request message from the UE, but it is not suitable to use this message to trigger eNB to perform PS handover or NACC procedure, because the eNB can not distinguish which UE would perform CS fallback. So it is better for MME to trigger the eNB to perform subsequent PS handover or NACC procedure.
For 7b (eNB assisted cell change) case, it is also required to download the UE capabilities from the MME to the eNB after the PS NAS signalling connection has been established as specified in the Step 7b of the MT call procedure in TS 23.272 (…“the UE sets up an RRC Connection with E-UTRAN, the S1 connection is established to get the UE capabilities downloaded from the MME to the eNB”…). So the MME should send those information via an AS message to eNB.
However, the existing AS message can not be used for this purpose, so it is necessary to add additional AS message (e.g. PS HO command) or reused the AS message (e.g. Handover Command) to ask eNB to perform PS handover or NACC procedure.
3 Conclusion

This contribution clarifies the procedures for MT call and proposes to update the mobile termination call procedure in idle mode.

It’s proposed that the following change can be added into TS 23.272.
**** Start of changes ****
7.2
Mobile Terminating call in idle mode 
The procedure for Mobile Terminating Call in idle mode is illustrated in Figure 7.2-1.
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Figure 7.2-1: Mobile Terminating Call in idle mode

1)
G-MSC receives IAM.

2)
G-MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [5].

3)
G-MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [5].

4)
The MME receives a Page (IMSI, VLR TMSI, Location Information) message from the MSC. If VLR TMSI is omitted, the IMSI is used instead of the TMSI as a paging address at the radio interface. If location information is not included, the MME shall page the MS in all the cells served by the VLR and the SGSN, unless the SGSN has reliable information about the location of the MS.

5)
The MME sends a Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB.  CN Domain Indicator indicates which domain (CS or PS) initiated the paging message, and in this case it must be set to "CS" by the MME.

6)
The radio resource part of the paging procedure takes place. The message contains CN Domain indicator.
7) 
The UE sends Service Request (as specified in TS 23.401 [2]) to MME when receiving the Paging message.

8) 
The MME sends PS HO command message to eNodeB.
9a)
Target RAT has PS HO capability: Upon receipt of the PS HO command message, PS handover is performed as specified in TS 23.401 [2].

9b)
 Target RAT has no PS HO capability Upon receipt of the PS HO command message, the UE capabilities are downloaded from the MME to the eNB and the RRC connection is released with a redirection info to change to CS capable RATs (RAT, frequency, cell info), optionally based on measurements. As an option the inter-RAT system information might be provided by the eNB using the NACC procedure for GERAN.

9c)
Target RAT has PS HO capability: If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3], immediately after sending the XID Response during the PS HO procedure. If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC at any point after sending the XID Response during the PS HO procedure. If the MSC, where the UE updates the location, is different from the MSC that sent the paging message the Roaming Retry for CS Fallback procedure defined in section 7.5 will be applied.

Target RAT has no PS HO capability: The UE moves to the new RA, establishes an RR connection (GERAN) or RRC connection (UTRAN) using legacy procedures and performs Location Area Update directly after step 9b. If the MSC, where the UE updates the location, is different from the MSC that sent the paging message the Roaming Retry for CS Fallback procedure defined in section 7.5 will be applied.
Editor’ Note: It’s FFS if the Location Area Update procedure can be avoided
10)
Target RAT is UTRAN: After the Location Area Update the UE responds to the paging in an RRC Initial Direct Transfer message as specified in TS 25.331 [7]. CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.

Target RAT is GERAN: After the location area update the UE responds to the paging by sending a Paging Response message as specified in TS 44.018. 

11)
When received at the RNC, the Paging Response message is sent in an RANAP Initial UE message to the MSC. When received at the BSC, the Paging Response message is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC as specified in TS 48.008.

12)
The MSC receives a RANAP Initial UE message/BSSAP COMPLETE LAYER 3 INFORMATION message and shall then stop the paging response timer and establish the CS connection.

**** End of changes ****
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