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Abstract of the contribution: This paper discusses the SRVCC issue from RAN3 LS, and gives the proposal way forward.
1. Discussion
In the last meeting, RAN3 sends LS (S2-2100108) E-RABs that cannot be handed over to 2G/3G or 5G.
RAN3 has discussed the below issue: when perform SRVCC from 4G to 3G, if the UE was earlier handed over from 5G and having the PS bearer (no voice) from 5G, eNB would perform SRVCC with two Iu connections (Iu-CS and Iu-PS) and informs the target RNC. But the Forward Relocation Request message may never be sent to the target node due to the QoS flow established in 5G does not contain Transaction Identifier (TI) and this TI is mandatory in the Forward Relocation Request message. This causes the SRVCC delay and in the worst case could even cause failure.
The issue is general, with the introduction of NR, the PS bearers set up at 5G may not be able to handover to 2G/3G or vice versa, e.g.: 5G without TI cannot be handed over to 2/3G. Similarly, some E-RABs from 2G/3G cannot be handed over to 5G. The mobility procedure may be delayed and in the worst case could fail.

For the general mobility between 2/3G-4G-5G (2nd paragraph in in the above LS statement), this is quite far complicated than the SRVCC issue in the LS. At least, it may include:

· GGSN shall have done the C/U separation.

· GGSN-C is co-located with SMF+PGW-C, and GGSN-U is co-located with UPF+PGW-U

· N7 interface will carry some 2/3G imformation

· UE impact

Proposal 1: For the general mobility issue in the LS, i.e. the mobility between 2/3G-4G-5G, it is not supported at least in this release.
And in the existing spec, when the UE is in the EPS,

· if combo node is selected and the PDN connection can be handed over to 5GS, the SMF+PGW-C will reject the NsmfPDUSessionCreate service operation. (see 23.502 clause 4.11.1.2.2 step 7)
· if the standalone PGW-C is selected, the MME will release the PDN connection according to configuration. (see 23.502 clause 4.11.1.3.3 step 15-16a).

Observation 1: In the existing spec, how to handle the PDN connection which cannot be transferred to 5GS has been specified.
Considering the SRVCC issue raised by the LS (1st paragraph in in the above LS statement), the issue can be shown in the step 5 and 6 in the call flow in TS 23.216 clause 6.2.2.2 (SRVCC from E-UTRAN to UTRAN with PS HO or GERAN with DTM HO support). 
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Figure 6.2.2.2-1: SRVCC from E-UTRAN to UTRAN with PS HO or GERAN with DTM HO support

The RNC will wait for both Iu-cs relocation and Iu-ps relocation. The RNC uses the IE “Number of Iu Instances” (25.413 clause 9.2.1.28) in Source RNC to Target RNC Transparent Container) to determine there are two Iu connection will be handed over. After RNC receives all expected RELOCATION REQUEST, it sends the step 7, RELOCATION REQUEST ACKNOWLEDGE.

The detail beavoir is described in the 25.413 clause 8.7.5 (Co-ordination of Two Iu Signalling Connections)

If two CN domains are involved, the following actions shall be taken by the target RNC:

-
The target RNC shall utilise the Permanent NAS UE Identity IE, received explicitly from each CN domain within the RELOCATION REQUEST messages, to co-ordinate both Iu signalling connections.
-
The target RNC shall generate and send RELOCATION REQUEST ACKNOWLEDGE messages only after all expected RELOCATION REQUEST messages are received and analysed, except for the case where there is at least one of the RABs that has a particular ARP value (see TS 23.060 [21]).

-
In case the SRVCC operation is performed and the source system is E-UTRAN, the target RNC shall generate and send RELOCATION REQUEST ACKNOWLEDGE message to the CN in CS domain if the relocation of SRNS is accepted for the CS domain but not accepted for the PS domain.

Observation 2: The RNC will wait for both Iu-cs and Iu-ps relocation request.

As the EPS bearer which is handed over from 5G, there is not 2/3G parameters assigned (e,g. TI). So the step 6a can not be sent because the TI is missing which is mandatory for the Iu-ps Forward Relocation in the step 6a.
In the last meeting, there are several solutions has been discussed. There are two categories of solution.

(1) Category 1: Deployment Solution 
Solution 1: disable the PS HO in the SRVCC
In the existing VoLTE commercial deployment, there is a switch in the eNB, SRVCC CS only, or SRVCC CS+PS HO. When the 5G voice is deployed, the operator can switch the SRVCC CS+PS HO off. If menas, only voice can be handed over to CS in the SRVCC. So there is no such issue in the LS.

The pros is this is very simple and no standard impacts.

The cons is this solution limit the opearor deployment option, and may worse the user experience.
(2) Category 2: Protocol Soution 
There are 3 sub-alternatives for this category.

Solution 2A: RNC timer mechanism (S2-2100228)
In the S2-2100228, it proposes the MME sends the Forward Relocation Request to the SGSN with PDN connections for which TI has been negotiated. If there is no such PDN connection, the MME does not send Forward Relocation Request. In this case, there is a timer for the Iu-ps Relocation, if this timer expires, the RNC handle it as CS only SRVCC.

This solution mainly affects the 25.413. And there is dependecy on how the vendor implement this before. E.g. vendor has implement this differently and the modification to 3G RAN is quite hard.
Solution 2B: MME create the pseudo TI during SRVCC. (S2-2100328)
In the S2-2100328, in the case that the MME knows that PS HO cannot succeed (e.g. the UE has moved from 5GS). If the Transaction Identifier IE is not available (e.g. not provided by the AMF at 5GS to EPS mobility), the MME constructs the Transaction Identifier IE in Forward Relocation Request message.
It seems that this solution has the least impacts. But there are several issue for this solution.

· In the step 18c, the SGSN can not contat the PGW/GGSN. If this step fails, it affects the KPI.

· It is unclear the UE impacts. When the UE receives the HO command, the UE find the parameters in the RRC re-configuration does not match the UE SM context.

· After inter-MME HO, how the new MME know this UE has moved from 5GS
· Whether there are other effect is not fully clear.

Solution 2C: MME send indication to eNB whether SRVCC HO is possible.
Similar with the solution in the S2-2100329, the MME indicate the eNB whether the bearer can be handed over to the 2/3G.
The cons is that this solution impact all the MME and eNB. 
The pros is that, this solution is quite clear and there is no side affect
Comparing with all the solutions, it proposes moving forward with soluaiton 1 and solution 2C.
Proposal 2: When the 5G and VoLTE SRVCC have been deployed, the operator either switch the SRVCC PS HO off, or MME indicate the eNB whether the bearer can be handed over to the 2/3G.
2. Proposal

Proposal 1: For the general mobility issue in the LS, i.e. the mobility between 2/3G-4G-5G, it is not supported at least in this release.
Proposal 2: When the 5G and VoLTE SRVCC have been deployed, the operator either switch the SRVCC PS HO off, or MME indicate the eNB whether the bearer can be handed over to the 2/3G.
The CR S2-2102776, S2-2102777, S2-2102778 reflect the above proposals.
3GPP

SA WG2 TD


_1678778097.doc


14a. Secondary RAN data usage reporting 







18e. Release Resources







17g. UpdateLoc







17f. TMSI Reallocation







HSS/



HLR







18d. Delete Session







19. Subscriber Location Report







GMLC







17e. Delete bearer







18a. Reloc/HO Complete







18c. Update bearer







18b. Forward Reloc Complete/Ack







SGW/PGW







9. Initiation of Session Transfer (STN-SR or E-STN-SR)







17a. Reloc/HO Complete







8a. Reloc /HO Req Ack







7a. Reloc /HO Req Ack







6b. Reloc /HO Req







5c. Reloc /HO Req







IMS







15. UE tunes to UTRAN/GERAN







10. Session transfer and update remote leg







11. Release of IMS access leg







17d. PS to CS Complete/Ack







17c. ANSWER







14. HO from EUTRAN command







13. Handover Command







8c. Establish circuit







8b. Prep HO Resp







5a. PS to CS Req







4. Bearer Splitting







3. Handover Required







17b. SES (HO Complete)







7b. Forward Reloc Resp







5b. Prep HO Req







2. Decision for HO







12. PS to CS Resp







16. HO Detection







6a. Forward Reloc Req







Source



MME







1. Measurement reports







UE







Target



SGSN







Target



RNS/BSS







Target



MSC







MSC Server/



MGW







Source



E-UTRAN












