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E-UTRA inter-RAT Capabilities Transfer 
during reverse SRVCC
1. Introduction

As discussed in GERAN#55 for CS to PS SRVCC from GERAN to E-UTRAN [1] and as indicated in the reply LS from RAN2 [5] it is mandatory to include the E-UTRA RAC according to the “source adapts to target” principle to the eNB. 

Differently from what is claimed is the proposal in [1] the E-UTRA MS capability is not missing in the GERAN. On the contrary the MS Classmark 3 already contains the E-UTRAN capability of the mobile as of Release 8. Also as of Release 8 the BSS receives the E-UTRAN INTER-RAT HANDOVER INFO from the SGSN prior to PS handover during ATTACH and RAU procedure provided the inter-RAT PS handover to E-UTRAN is supported. In addition in order to ensure that the UTRAN and E-UTRAN capabilities are always available at the BSS further changes have been made in GERAN to allow the BSS to request the missing capabilities by means of PS Handover Complete Ack PDU (see TS 48.018). 

The only case where no E-UTRAN INTER-RAT HANDOVER INFO capabilities are available at the source BSS is when no inter-RAT PS handover to E-UTRAN is supported.

In this paper a proposal is given to allow provisioning of the E-UTRAN INTER-RAT HANDOVER INFO needed for the CS to PS SRVCC to E-UTRAN utilizing the existing mechanism for the PS domain with minimal changes to the CS domain signaling. 

2. Transfer of E-UTRAN INTER-RAT HANDOVER INFO in PS Domain - Background
The mechanism for acquiring the UTRAN or E_UTRAN INTER-RAT HANDOVER INFO needed in case of inter-RAT handover to UTRAN and E-UTRAN is described in 3GPP TS 43.129 and specified in 3GPP TS 48.018 and 3GPP TS 24.008.  An SGSN supporting inter-RAT PS handover to E-UTRAN will request the mobile to transfer the E-UTRAN INTER RAT HANDOVER INFO during Attach and Routing Area Update procedure. The SGSN will then include this container in every CREATE-BSS-PFC message sent to the BSS. The current mechanism is depicted in Figure 1 below:
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Figure 1. Use of GMM Messages for transferring E-UTRAN INTER-RAT HANDOVER INFO
The BSS shall then include the E-UTRAN Inter-RAT HANDOVER INFO in the source eNB to target eNB container upon PS Handover to E-UTRAN according to the “source adapts to target” principle.
The BSS shall also include the E-UTRAN INTER-RAT HANDOVER INFO in the Source BSS to Target BSS container (see Figure 2 / TS48.018) as well in case of intra-SGSN PS handover to allow the transfer of this IE to the next BSS during handover.
Table 11.3.79.b: Source BSS to Target BSS Transparent Container Contents [TS48.018]
	Information Elements
	Type / Reference
	Presence
	Format
	Length

	MS Radio Access Capability
	MS Radio Access Capability/11.3.22
	M
	TLV
	7-?

	Inter RAT Handover Info
	Inter RAT Handover Info/11.3.94
	O (note 1)
	TLV
	3-?

	Page Mode
	Page Mode/11.3.88
	O (note 2, note 3)
	TLV
	3

	Container ID
	Container ID/11.3.89
	O (note 2)
	TLV
	3

	Global TFI
	Global TFI/11.3.90
	O (note 2, note 3)
	TLV
	3

	PS Handover Indications
	PS Handover Indications/11.3.95a
	O
	TLV
	3

	CS Indication
	CS Indication/11.3.98
	O (note 3)
	TLV
	3

	E-UTRAN Inter RAT Handover Info
	E-UTRAN Inter RAT Handover Info/11.3.104
	O (note 1)
	TLV
	3-?

	IRAT Measurement Configuration
	IRAT Measurement Configuration/11.3.115
	O

(note 4)
	TLV
	3-?

	NOTE1:
This information element shall be present if available in the source BSS.

NOTE2:
This information element shall be present in case of PS Handover from A/Gb mode.

NOTE3: 
This information element shall be present in case of DTM Handover from A/Gb mode.

NOTE4: 
This information element may be present in case of PS Handover from E-UTRAN (see 3GPP TS 36.413 [36])


Figure 2. Inclusion of E-UTRAN INTER-RAT HANDOVER INFO in intra-RAT PS handover 

In addition as specified in TS48.018 the BSS has the possibility to request the missing mobile INTER-RAT HANDOVER INFO (UTRAN or E-UTRAN) also during the PS Handover upon completion of the procedure. Also there is signaling in place to allow a BSS over the Gb interface to request the radio capabilities from the SGSN. 

The prerequisite for the rSRVCC is the existence of the PS connection with the SGSN for IMS registration and SIP signaling. The BSS can only initiate a RSRVCC procedure for:

• an RSRVCC supporting / DTM mobile which is in dual transfer mode or dedicated mode with suspended  packet transfer;

• an RSRVCC Supporting / non DTM mobile which is in dedicated mode with suspended packet transfer. 
Therefore it is proposed to utilize the mechanism defined for inter-RAT PS handover for providing the BSS with the E-UTRAN INTER-RAT HANDOVER INFO needed in case of CS to PS SRVCC.  
3. Proposal

The case where the BSS shall be missing the capabilities is if no inter-RAT PS handover is supported. In order to solve the problem such that the capabilities are available at the BSS also upon CS to PS SRVCC support regardless of whether the inter-RAT PS handover is supported the following mechanism is proposed:

1. Add the CS to PS SRVCC Capability indicator to MS Classmark 3;

2. Introduce an indicator in the MS network Capability [in TS24.008] for the CS to PS SRVCC. This indicator is only set if CS to PS SRVCC Capability indicator is set in MS Classmark 3; 

3. The SGSN receiving this indicator upon ATTACH or RAU procedure should request the E-UTRAN INTER RAT HANDOVER INFO from the mobile and send this to the BSS upon BSS PFC creation following the exact procedure as for the PS handover; note that the BSS PFC shall be created for the PS connection needed for IMS registration and SIP signaling; 
4. Upon receipt the BSS should keep these capabilities only for a mobile supporting the CS to PS SRVCC as indicated in MS Classmark 3;
5. upon intra-RAT handover the BSS includes the E-UTRAN INTER-RAT HANDOVER IE in the  in the “OLD BSS to New BSS Container” for the mobile supporting CS to PS SRVCC such that E-UTRAN INTER-RAT HANDOVER INFO IE is available also in a target BSS upon CS handover;
6. upon inter-RAT SRVCC to E-UTRAN the source BSS shall include this IE in the Source eNB to Target eNB;
The advantage of this proposal is that the existing PS domain mechanism for the transfer of the inter-RAT capabilities is utilized and as such minimum changes are needed on the CS side. The new addition is the CS to PS SRVCC capability on the MS Classmark 3, which will be needed in any case for CS to PS SRVCC support and the addition of the E-UTRAN INTER-RAT HANDOVER INFO to the Old BSS to New BSS container. There are no impacts to the signaling procedures in BSS, MSC or SGSN. 

4. Conclusions

In order to accommodate the case where GERAN will have to require the missing capabilities needed to perform a possibly CS to PS SRVCC to E-UTRAN it is proposed that the mechanism defined in §3 be endorsed in GERAN WG2, reflected as appropriate in 3GPP TS48.008 and 3GPP TS 24.008. In addition CT1, RAN2, RAN3 and SA2 should be informed about this decision.  
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