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Discussion

The work on eSRVCC has progressed at the past SA2 meetings, and a number of alternatives has been documented in TR 23.856, three of which (#1.1, 2, and 5) will not be further considered. 
At SA2 #78 it was decided that 

· The performance enhancement (best close to the optimum (Tu=Td=Tb3) but in any case not higher than 300ms) has highest importance for selecting an alternative. 

· It is preferred that the architectural impact is only in the HPLMN. If performance enhancement or other criteria can be met, architectural impact in the VPLMN may be acceptable.
However, all of the currently documented proposals impact the VPLMN, hence a selection of an alternative has to be made based on other criteria as documented in clause 6.7. 

This contribution provides an update of assessment of alternatives, taking the changes to clause 6 as agreed at SA2 #78 into account.

Further it provides a more detailed assessment.

Proposal

It is proposed to remove the editor’s notes from clause 7.2 and to update TR 23.856:
Begin Change – new clause
7.2
Assessment of alternatives

The following table provides an assessment of the alternatives documented in clause 6, describing the type of enhancement, UE and system impact and whether the alternatives can achieve a performance enhancement close to the optimal Tu=Td=Tb3 in both roaming and non-roaming scenarios (see also clause 5.1). The table is limited to the alternatives that are still considered (see also clause 8).


	
	Alt 1.2
delay prediction in MSC Server
	Alt 4
Media anchor in the serving network
	Alt 8
media anchoring in the home network 
	Alt 9
media detection
	Alt 10
eSRVCC with PDN bi-casting
	Alt 11
Media anchor in the IMS ALG in VPLM
	Alt 12
local anchoring with Indirect Forwarding (was 6&7)

	Type of enhancement
	Timer based  on delay predicted between MSC and SCC AS
	Mobility anchor  in MSC/VATF
	Media anchor in MRFP in HPLMN
	Early media detection + Timer based
	Media anchor in PGW
	Mobility anchor (VSTF) in visited
	Media anchor in SWG; GTP tunnel to MSC/MGW + SGSN

	SRVCC UE impact (R10 UE required)
	No
	No
	No
	No
	No
	No
	No

	Node / remote end impact
	MSC (SIP i/f), SCC AS


	MSC, SCC AS, opt. P-CSCF
	MSC, SCC AS (subalt #1) / TAS&IBCF (subalt #2),
MRFP needed
	MSC, MGW, PCC/RACS impacts on remote end
	MSC, MGW, MME,  PGW, PCC
	/IMS ALG, SCC AS, P-CSCF
	MSC, MGW, MME, S-GW, SCC AS, PCC


	Architecture impact (new nodes, new interfaces, new functionality on existing nodes)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Handover performance  enhancement close to optimal Td=Tu=Tb3 in roaming and non-roaming scenarios
	No 

Depend on the delay spread in the network and correct delay estimation by the SCC AS and the MSC Server
	Yes

Td=Tu=Tb3 if VATF in MSC Server selected by MME; If VATF in P-CSCF / IMS-ALG, same as Alt 11.
	No
Td=Tu=max(Ta1+Ta4, Tb3)

Only in non-roaming scenarios.
	No,

Only if there is DL media 


	Yes

Td=Tu=Tb3;


	 Yes

Td= Tu = Max (Ta1*, Tb3)=Tb3

Ta1* is the duration of INVITE between MSC and IMS-ALG in the same network (Ta1* << Ta1).
	Yes

Td=Tu=Tb



	Requires support in visited network (home if not roaming)
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	Support of local breakout 
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	Efficient usage of network resources
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Other considerations
	- Delays execution of handover command  (by Ta1+Ta4) send to UE and may cause call drop in high-mobility situations


	- If VATF is not co-located with P-CSCF, additional call setup delay

- the same VATF has to be selected both for call setup and for SRVCC
	- Does not work in roaming cases when local breakout in visited network is required.


	-Delays execution of handover command  (by Ta1+Ta2 +Ta3+Ta4) send to UE and may cause call drop in high-mobility situations 

- Impacts H.248 between MSC and MGW


	- MME needs to know IMS codecs (new concept);  possible race condition if SDP update is at the same time as SRVCC

- does not support multiplexing voice streams on one bearer


	- Update of PS-DN via HSS to serving node (additional ISD or new procedure) and possible race condition (if update at the same time as SRVCC) 
	- MME/ S-GW need to handle transparent   information for SDP (new concept); Possible race condition in case update of SDP is at the same time as SRVCC

- does not support multiplexed voice streams on one bearer




Editor’s Note: Roaming scenarios, i.e. location of P-GW(s) for VoIP media and signalling, in above table will be further elaborated.

The performance enhancement (best close to the optimum (Tu=Td=Tb3) but in any case not higher than 300ms) has highest importance for selecting an alternative. 
It is preferred that the architectural impact is only in the HPLMN. If performance enhancement or other criteria can be met, architectural impact in the VPLMN may be acceptable. 

Editor’s Note: 
For all remaining alternatives in clause 6 (see also clause 8), a more detailed assessment has to be performed, taking into account the criteria listed in clause 7.1 and rating the impact on the different nodes as “large”, “medium” or “small” to make it possible to compare their implementation impact.
Assessment on criteria (see also clause 7.1):

-
The following alternatives provide performance enhancement close to the optimum in roaming and non-roaming cases: #4, 10, 11, 12.
- 
Alt 8, performance enhancement depends on the target access leg update. Optimal performance requires bi-casting and an impact on MSC Server
- 
The alternatives #1.2, and 9 delay execution of handover command send to UE and may cause call drop in high-mobility situations.
-
The following alternatives support local breakout: #1.2, 4, 9, 10, 11, 12
-
The following alternatives impact the UE: none
-
The following alternatives minimize the impact on the network architecture: TBD

-
The following alternatives provide efficient usage of network resources: TBD
Only Alternatives #4, 10, 11 and 12 support both performance enhancement close to the optimum in roaming and non-roaming cases and local breakout,
Next Change
8
Conclusion

From the assessment in clause 7.1, the following conclusions can be drawn:
· Alternatives #1.1, 1.2, 2, 5, and 9 will not be considered.
NOTE: Alternative 3, 6, and 7 are not documented in clause 6.
End Change
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		Alt. 1.1, enhancement using delay prediction

		Alt. 1.2, enhancement using delay prediction in MSC Server		Alt. 2
Serial Handover		Alt. 4 -  Media anchor in the serving network
		Alt 5
Remote update optimization		Alt. 6
Voice Media Anchoring in SGW / PGW		Alt 7
HO enhancement by local anchoring
		Alt 8
using anchoring in the home network and bi-casting		Alt 9
SR-VCC Enhancement using media detection 

		Type of enhancement		Timer based in MSC; offerless INVITE		Timer based in MSC		Signaling with UE modified		STF / mobility anchor in visited		Signalling with remote end (offerless INVITE)		GTP tunnel to MSC&MGG + SGSN		GTP tunnel to MSC&MGG + SGSN
		MRFP in HPLMN
		Timer based


		SRVCC UE impact		No		No		No		No		No		No		No		No		No

		Node / remote end impact		Impact on remote end,; MSC, SCC AS		MSC (SIP i/f), SCC AS		MSC, SCC AS, PCC/RACS		MSC,  SCC AS		SCC AS, remote end, MRF needed?		MSC, MGW, S-GW, PGW,  SCC AS		MSC, MGW, S-GW, PGW		SCC AS;
MRF needed		MSC, MGW, PCC/RACS impacts on remote end


		Performance  enhancement close to optimal Td=Tu=Tb3
in roaming and non-roaming scenarios		No
Depend on the delay spread in the network		No 
Depend on the delay spread in the network		No 
Possible uplink improvement depending on the remote side implementation		Yes
Td=Tu=Tb3		No; 
only uplink		Yes
Td=Tu=Tb3+modify bearer;
Additional break due to transfer		Yes
Td=Tu=Tb3+modify bearer;
Additional break due to transfer		Yes
Td=Tu=Tb3		No
only in non-roaming

		Architecture impact		No		No		No		Yes		No		Yes		Yes		No		No

		Other considerations		Requires support in visited network (home if not roaming)
Could cause the failure of SRVCC towards legacy UEs not supporting offerless INVITE		- Requires support in visited network (home if not roaming)
		- Requires support in visited network 
(home if not roaming)
		- Requires support in visited network (home if not roaming) 		- Requires support in visited network (home if not roaming)
- Could cause the failure of SRVCC towards legacy UEs not supporting offerless INVITE		- Requires support in visited network (home if not roaming)

		- Requires support in visited network (home if not roaming)		 Requires support in visited network 
(home if not roaming)
Does not work in roaming cases when OMR in visited network is required.
- Additional call setup delay		- Requires support in visited network (home if not roaming)
- Impacts H.248 between MSC and MGW?
















































