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This contribution addresses the remaining (showstopper) issue with provision of UE E-UTRA Capabilities to the target eNB at rSRVCC from GERAN to E-UTRAN. This issue, spanning across various WGs (SA2, GERAN2, RAN2, RAN3, CT3, CT4, RAN, SA), has been discussed for about a year without reaching any conclusion [1]
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[10] as to a way forward and is now in a deadlock. A way forward is proposed to SA2#98 for endorsement such that the issue can be closed and timely normalized in Stage 3 specifications as necessary. 
It should be noted that a similar problem exists for PS Handover to E-UTRAN (Rel-8+) when the E-UTRAN INTER RAT HANDOVER INFO containing the UE E-UTRA Capabilities exceeds the NAS signalling limitations (~250 octets).

Background
A total of three solutions are left on the table:

1. Propagation of the capabilities through the PS Core Network upon indication by the BSS to the MSC (Handover Required message) that no UE E-UTRAN Inter RAT Handover Info is sent, followed by a similar indication from the MSC to the new MME which in turn requests the UE E-UTRAN Inter RAT Handover Info from the Old SGSN (Context Req/Resp) [11]. This solution is also provided in Annex of this present contribution.
2. Transfer of incomplete capabilities on the GERAN radio interface from the UE to the BSS, further transmitted by the BSS (Handover Required containing the Source eNB to Target eNB transparent container itself including UE Inter RAT Handover Info as per the “source adapts to target” principle) [12].
3. BSS to assume some supported E-UTRA frequency bands by the UE based on UE measurement reports from given EARFCNs. The BSS thereafter populates the HandoverPreparationInformation in the RRC Container part of the Source eNB to Target eNB transparent container sent in the Handover Required message [13].

Issues Discussed

The following issues qualify each of the above solutions:

Solution 1:

· Subject to the SGSN ability to store the capabilities. In Rel-8 this ability is subject to the support of inter RAT PS Handover 
Solution 2:

· The transfer of the capabilities on the radio interface will negatively impact the call set-up time, and if too large also the speech quality (which is expected even if reduced as per this solution). The transfer of these capabilities over the radio interface was recommended to be avoided by GERAN already in [1] given the size these capabilities can actually reach.
· Subject to NAS Signalling limitations with the size of the Handover Required message

· NOTE: the acquisition of the missing capabilities is done using existing procedures once in the target E-UTRAN cell

Solution 3:
· Subject to E-UTRA measurement reporting from the UE in GERAN – this UE feature is however not mandatory in GERAN
· A reported EARFCN does NOT necessarily imply a support of the corresponding frequency band (MFBI feature). GERAN has not agreed MFBI yet. MFBI support in GERAN may be introduced in a UE autonomous manner, hence any assumption made by the BSS of a supported frequency band may be incorrect

· Not including the UE Inter RAT Handover Info in the Source eNB to Target eNB transparent is expected to yield handover failure due to violation of the “source adapts to target” principle
Recommendations
The sourcing company recommends SA2 to endorse Solution 1 for the following reasons:

· Call set-up time and speech quality remain completely unaffected, unlike Solution 2;
· Compliant with the UE optional support of E-UTRA measurement reporting since Rel-8, unlike Solution 3;
· Compliant with NAS signalling limitations, unlike Solution 2;
· Compliant with the “source adapts to target” principle, unlike Solution 3;
· The full capabilities are made available to the eNB via the Core Network, thus there is no need to acquire any missing capabilities in the target cell, unlike Solutions 2 and 3.
· The solution is applicable both to inter-RAT Handover to E-UTRAN (Rel-8+) and rSRVCC from GERAN to E-UTRAN, unlike Solutions 2 and 3.

Solution 1 requires

· The SGSN ability to store the capabilities

· The propagation of capabilities through the PS Core Network using already existing functionality (new information added to existing signalling). 
Conclusions

This contribution proposes a way forward that removes the current deadlock with rSRVCC from GERAN to E-UTRAN. It is proposed that SA2 endorse the solution 1 outlined in this paper and inform other groups (CT1, CT4, RAN3, GERAN2 cc RAN2) to accommodate the required changes into Stage 3 normative specifications.
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Annex – Transfer of E-UTRAN Inter RAT Handover Info

Background

One of the prerequisites for rSRVCC is the existence of the PS bearer at the source PS node SGSN / MME utilized for IMS registration and SIP signalling. The source SGSN/MME shall keep the mobile’s PS context for an rSRVCC capable mobile. This is needed to accommodate the case when the target MME does not receive the mobile’s PS context from the source MSC upon rSRVCC initiation. Based on the serving PS node information received from the mobile, the source MSC informs the target MME / SGSN on the serving PS node from which the mobile’s PS context can be retrieved. This is done through the Steps 1a, 4 and 5 highlighted in Figure 1 [see TS23.216] below:
[image: image1.emf]UE -1 BSC | Ne o PCRF IMS Target
: RNC || en || MSC Server MME /SGSN SGW /PGW MME /SGSN
]
) ——1. HO required —p»|
1a Retrieval gf PS - 2. Session Transfer Notification
registration ipformatioh - 1 -
3. CS to PS HO request !
e —— — — 4. CONntext REQUEST: wfum e o—— — — —
PS Context
— — — — |— — -5. Context Response—| — — — — —p»
g 6. Allocate resources -
8b.CStoPS | 8a.CStoPSHO | 7. CS to PS HO response
"HO command 7| command
9. Session Transfer Preparation request ——— g
10. CSto PSHO
confirmation .
11. Handover Notify >
< 11a.CS to PS Complete/Ack >
12. Modify bearers
e e —— et = 13, Context Acknowledge wem cmw o c— — —
@~ - 14 Release Resource = ==Jpp |
15. UE Initiated Session transfer procedure
] ] ] ] ] ] ]
16. Bearer setup / PDP Context setup
| | | | | |










 

PS Context 

1a Retrieval of PS  

registration information 

UE 

- 1 

Old  

MME / SGSN 

SGW / PGW 

BSC 

/ 

RNC 

MSC Server 

PCRF 

1 .  HO required 

3

 

.  CS to PS HO request 

NB 

/ 

eNB 

6 .  Allocate resources 

11 

.  

Handover Notify 

8 b 

.  

CS to PS 

 

HO command 

Target  

MME / SGSN 

IMS 

9

 

.  Session Transfer Preparation request 

2 

.  

Session Transfer Notification 

4 

.  Context Request 

5 .  Context Response 

7 .  CS to PS HO response 

8 a

 

.  

CS to PS HO  

command 

10

 

.  

CS to PS HO 

 

confirmation 

12

 

.  Modify bearers 

16. Bearer setup / PDP Context setup 

.

 

15. UE Initiated Session transfer procedure 

13. Context Acknowledge 

11 

a 

.  

CS to PS Complete/Ack 

14. Release Resource 


Figure 1. Identification of the Serving PS Node and PS context retrieval [see 3GPP TS23.216]
In the PS domain in GERAN, the UTRAN and E-UTRAN INTER-RAT HANDOVER INFO needed in case of inter-RAT PS handover is transferred to the network during successful ATTACH and RAU procedure [see 3GPP TS 43.129, 3GPP TS 48.018 and 3GPP TS 24.008] as depicted in Figure 2 below. 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.
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Figure 2. Use of GMM Messages for transferring E-UTRAN INTER-RAT HANDOVER INFO
In E-UTRAN the E-UTRAN INTER RAT HANDOVER INFO is sent/known to the MME. For example upon the Initial Context Setup procedure (see 3GPP TS 36.413) the MME is allowed to setup the initial UE context in the eNB as depicted in Figure 3. One of the parameters sent to eNB is the UE Radio capability IE namely the E-UTRAN INTER RAT HANDOVER INFO.
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Figure 3. Initial Context Setup procedure
The serving PS node shall keep the mobile’s context for an rSRVCC capable mobile. If this serving PS node has acquired the E-UTRAN INTER –RAT HANDOVER INFO this IE should thus also be available at the serving PS node together with the mobile’s MM and PS contexts.
Proposal

The Serving PS node supporting inter-RAT PS handover to E-UTRAN shall acquire the E-UTRAN INTER RAT HANDOVER INFO as per legacy procedures. For the mobile supporting rSRVCC this IE shall be acquired even in case when no inter-RAT PS handover is supported as depicted in Figure 4 below. The serving PS node receiving the E-UTRAN INTER RAT HANDOVER INFO keeps this IE together with the rest of PS contexts of this mobile as per legacy procedures for an rSRVCC supporting mobile. Note that as per current specifications SGSN and MME keep these capabilities until DETACH or a new ATTACH is made.
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Figure 4. Proposal for E-UTRAN INTER RAT HANDOVER INFO Provisioning (changes needed highlighted in red)
A source BSS initiating the rSRVCC shall indicate to the source MSC if no E-UTRAN Inter-RAT HANDOVER INFO was added in the Source to Target transparent container. This indicator is to be forwarded from the source MSC to the target MME. The target MME  shall indicate this to the Serving PS node (old SGSN/MME) in the Context Request. The Serving PS node shall provide the E-UTRAN INTER-RAT HANDOVER INFO jointly with the rest of the PS context. This procedure is depicted in the Figure 5 below:
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Figure 5. Proposal for E-UTRAN INTER RAT HANDOVER INFO Provisioning (changes needed highlighted in red)
Required changes

The following is a list of the changes needed to the specifications under control of GERAN2, CT1, CT4 and RAN3 (note: no impact to the radio interface specifications under control of GERAN2 or RAN2).

· 3GPP TS 24.008 [CT1]: Introduce an indicator in the MS network Capability for the CS to PS SRVCC (see GP-130181). This indicator is only set if CS to PS SRVCC Capability indicator is set in MS Classmark 3 and if no inter-RAT PS handover to UTRAN or E-UTRAN is set; 

· 
Old SGSN / old MME after acquiring the E-UTRAN INTER RAT HADNOVER INFO (see Figure 2) keeps the E-UTRAN Inter-RAT HANDOVER INFO together with the other MS/UE PS contexts for an rSRVCC capable mobile.

NOTE: as per current specifications SGSN and MME keep these capabilities until DETACH or new ATTACH. 

· 3GPP TS 48.008 [GERAN2]: Source BSS indicates in the CS to PS HO Required that no E-UTRAN Inter-RAT HANDOVER Info is included in the Source to Target Transparent Container; single bit indicator to be added to the CS to PS HANDOVER REQUIRED message (GP-130180).

· 3GPP TS 29. 280 [CT4]: Source MSC forwards this indication to the new SGSN/ MME in the SRVCC CS to PS Request; single bit indicator to be added to the SRVCC CS to PS Request(see GP-130179).

· 3GPP TS 29. 274 [CT4]:

1. New MME requests the E-UTRAN INTER RAT HANDOVER INFO from the old SGSN /old MME via the Context Request; single bit indicator to be added to the Context Request(see GP-130179).

2. New MME receives the capabilities from the old SGSN /old MME via the Context Response; E-UTRAN INTER RAT HANDOVER INFO to be added to the Context Response message.

· 3GPP TS 36.413 [RAN3]: New MME forwards the received E-UTRAN INTER RAT HANDOVER INFO to the target eNB in the Handover Request; UE Radio Capability IE [see 36.413] is to be added to the HANDOVER REQUEST message (see GP-130179);
This proposal enables provisioning of the E-UTRAN RAC capabilities through the core network to the eNB. The advantage of this proposal is that only few changes to the signalling already used in the CS to PS handover procedure are required without any additional radio related mechanisms at the BSS or eNB.
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