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1
Introduction
In Rel-8, SR-VCC has been defined. There are multiple scenarios where SR-VCC is required, for instance, LTE to UMTS/GSM CS and UMTS PS to UMTS/GSM CS. As any other inter-RAT mobility procedures, SR-VCC affects multipled interfaces and it is rather complex procedure. In this contribution, we try to confirm which parameters are needed per scenario and propose some clarifications in the specifications to avoid interoperability problem.
2
Current Specifications
In TS 25.331, for SR-VCC, IE SR-VCC Info is defined as following and is included in the HANDOVER FROM UTRAN COMMAND and RADIO BEARER SETUP message.

=============== Extracted from TS 25.331 v10.2.0 ===============

10.3.4.24a
SR-VCC Info

This IE contains information that allows the calculation of the CK and IK for the CS domain, due to a SR-VCC procedure.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	NONCE
	OP
	
	Bit string (128)
	
	REL-8


=============== End of extraction from TS 25.331 v10.2.0 ===============

Also for SR-VCC, IE RAB info to replace is defined as following and is included in HANDOVER FROM UTRAN COMMAND message as well as IE RAB information for setup. IE RAB information for setup is again included in CELL UPDATE CONFIRMATION, HANDOVER TO UTRAN COMMAND and RADIO BEARER SETUP messages.
=============== Extracted from TS 25.331 v10.2.0 ===============

10.3.4.11a
RAB info to replace

This IE contains information to identify a radio access bearer to be replaced with a new radio access bearer as part of SR-VCC procedures. This IE indicates an EPS bearer used in E-UTRA [67] if received in a HANDOVER TO UTRAN COMMAND message.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	RAB identity
	MP
	
	RAB identity 10.3.1.14
	
	REL-8

	CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	REL-8


=============== End of extraction from TS 25.331 v10.2.0 ===============

=============== Extracted from TS 25.413 v10.0.1 ===============

8.6.2
Successful Operation
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Figure 5: Relocation Preparation procedure. Successful operation.

…

-
in the PS RAB To Be Replaced IE the RAB ID of the voice RAB which is relocated from the PS to the CS CN domain, in case SRVCC is performed.

9.2.1.28
Source RNC to Target RNC Transparent Container

The Source RNC to Target RNC Transparent Container IE is an information element that is produced by the source RNC and is transmitted to the target RNC. In inter-system handovers to UTRAN, the IE is transmitted from the external relocation source to the target RNC.

This IE is transparent to the CN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	
	-
	

	Number of Iu Instances
	M
	
	INTEGER (1..2)
	
	-
	

	Relocation Type
	M
	
	9.2.1.23
	
	-
	

	Chosen Integrity Protection Algorithm
	O
	
	9.2.1.13
	Indicates the integrity protection algorithm.
	-
	

	Integrity Protection Key
	O
	
	Bit String (128)
	
	-
	

	Chosen Encryption Algorithm
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of signalling data.
	-
	

	Ciphering Key
	O
	
	Bit String (128)
	
	-
	

	Chosen Encryption Algorithm 
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of CS user data.
	-
	

	Chosen Encryption Algorithm
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of PS user data.
	-
	

	d-RNTI
	C - ifUEnotinvolved
	
	INTEGER (0..1048575)
	
	-
	

	Target Cell ID
	C - ifUEinvolved
	
	INTEGER (0..268435455)
	This information element identifies a cell uniquely within UTRAN and consists of RNC-ID and C-ID as defined in TS 25.401 [3] or Cell Identity IE as defined in TS 25.331[10] if the target is a HNB [55].
	-
	

	Cell Load Information Group
	O
	
	9.2.1.60
	For "Cell Load-Based Inter-System Handover"
	-
	

	RAB TrCH Mapping
	O
	1 to <maxnoofRABs>
	
	
	-
	

	>RAB ID
	M
	
	9.2.1.2
	
	-
	

	>RAB Subflow
	M
	1 to <maxRAB-Subflows>
	
	The RAB Subflows shall be presented in an order that corresponds to the order in which the RBs are presented per RAB in the RRC container included in this IE.
	-
	

	>>Transport Channel IDs
	
	
	
	
	-
	

	>>>DCH ID
	O
	
	INTEGER (0..255)
	The DCH ID is the identifier of an active dedicated transport channel. It is unique for each active DCH among the active DCHs simultaneously allocated for the same UE.
	-
	

	>>>DSCH ID
	O
	
	INTEGER (0..255)
	The DSCH ID is the identifier of an active downlink shared transport channel. It is unique for each DSCH among the active DSCHs simultaneously allocated for the same UE.
	-
	

	>>>USCH ID
	O
	
	INTEGER (0..255)
	The USCH ID is the identifier of an active uplink shared transport channel. It is unique for each USCH among the active USCHs simultaneously allocated for the same UE.
	-
	

	>>>HS-DSCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The HS-DSCH MAC-d Flow ID is the identifier of an HS-DSCH MAC-d flow over Iur.
	YES
	ignore

	>>>E-DCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The E-DCH MAC-d Flow ID is the identifier of an E-DCH MAC-d flow over Iur.
	YES
	ignore

	>CN Domain Indicator
	M
	
	9.2.1.5
	
	YES
	ignore

	SRB TrCH Mapping
	O
	1 to <maxnoofSRBs>
	
	
	GLOBAL
	reject

	>SRB ID
	M
	
	INTEGER (1..32)
	The SRB ID is the absolute value of the SRB.
	-
	

	>DCH ID
	O
	
	INTEGER (0..255)
	The DCH ID is the identifier of an active dedicated transport channel over Iur. It is unique for each active DCH among the active DCHs simultaneously allocated for the same UE.
	-
	

	>DSCH ID
	O
	
	INTEGER (0..255)
	The DSCH ID is the identifier of an active downlink shared transport channel over Iur. It is unique for each DSCH among the active DSCHs simultaneously allocated for the same UE.
	-
	

	>USCH ID
	O
	
	INTEGER (0..255)
	The USCH ID is the identifier of an active uplink shared transport channel over Iur. It is unique for each USCH among the active USCHs simultaneously allocated for the same UE.
	-
	

	>HS-DSCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The HS-DSCH MAC-d Flow ID is the identifier of an HS-DSCH MAC-d flow over Iur.
	YES
	ignore

	>E-DCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The E-DCH MAC-d Flow ID is the identifier of an E-DCH MAC-d flow over Iur.
	YES
	ignore

	Trace Recording Session Information
	O
	
	9.2.1.66
	
	YES
	ignore

	MBMS Linking Information
	O
	
	ENUMERATED (UE-has-joined-Multicast-Services, ...)
	
	YES
	ignore

	d-RNTI for No IuCS UP
	O
	
	INTEGER (0..1048575)
	
	YES
	reject

	UE History Information
	O
	
	OCTET STRING
	Defined in [49]
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.86
	
	YES
	ignore

	SRVCC Information
	O
	
	9.2.1.89
	
	YES
	reject

	PS RAB To Be Replaced 
	O
	
	RAB ID

9.2.1.2
	
	YES
	reject

	CSFB Information 
	O
	
	ENUMERATED (CSFB, CSFB High Priority, ...)
	
	YES
	ignore

	IRAT Measurement Configuration
	O
	
	9.2.1.96
	
	YES
	ignore


	Condition
	Explanation

	IfUEnotinvolved
	This IE shall be present if the Relocation type IE is set to "UE not involved in relocation of SRNS".

	IfUEinvolved
	This IE shall be present if the Relocation type IE is set to "UE involved in relocation of SRNS".


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.

	maxRABSubflows
	Maximum no. of subflows per RAB. Value is 7.

	maxnoofSRBs
	Maximum no. of SRBs per RAB. Value is 8.


=============== End of extraction from TS 25.413 v10.0.1 ===============

=============== Extracted from TS 36.331 v10.0.0 ===============

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


cs-FallbackIndicator



BOOLEAN,


purpose







CHOICE{



handover






Handover,



cellChangeOrder





CellChangeOrder


},


nonCriticalExtension



MobilityFromEUTRACommand-v8a0-IEs






OPTIONAL

}

Handover ::=





SEQUENCE {


targetRAT-Type





ENUMERATED {












utra, geran, cdma2000-1XRTT, cdma2000-HRPD,












spare4,
spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,


nas-SecurityParamFromEUTRA


OCTET STRING (SIZE (1)) 
OPTIONAL,  
-- Cond UTRAGERAN


systemInformation




SI-OrPSI-GERAN



OPTIONAL
-- Cond PSHO

}

=============== End of extraction from TS 36.331 v10.0.0 ===============

=============== Extracted from TS 24.301 v10.1.0 ===============

9.9.2.6
NAS security parameters from E-UTRA
The purpose of the NAS security parameters from E-UTRA information element is to provide the UE with information that enables the UE to create a mapped UMTS security context.
The NAS security parameters from E-UTRA information element is coded as shown in figure 9.9.2.6.1 and table 9.9.2.6.1.

The NAS security parameters from E-UTRA is a type 3 information element with a length of 2 octets.

The value part of the NAS security parameters from E-UTRA information element is included in specific information elements within some RRC messages sent to the UE; see 3GPP TS 36.331 [22]. For these cases the coding of the information element identifier and length information is defined in 3GPP TS 36.331 [22].
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	3
	2
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	NAS security parameters to E-UTRA IEI
	octet 1

	0
	0
	0
	0
	DL NAS COUNT value

(short)
	octet 2

	Spare
	
	


Figure 9.9.2.6.1: NAS security parameters from E-UTRA information element

Table 9.9.2.6.1: NAS security parameters from E-UTRA information element

	DL NAS COUNT value (short) (octet 2, bit 1 to 4)

	

	This field contains the 4 least significant bits of the binary representation of the downlink NAS COUNT value applicable when this information element is sent.

	


=============== End of extraction from TS 24.301 v10.1.0 ===============

=============== Extracted from TS 33.401 v9.6.0 ===============

14.1
From E-UTRAN to Circuit Switched UTRAN/GERAN

Single Radio Voice Call Continuity (SRVCC) is specified in 3GPP TS 23.216 [22].

The MME shall select the current NAS downlink COUNT value to use in the handover and then increase the stored NAS downlink COUNT value by 1.
NOTE 0:
Increasing the NAS downlink COUNT by 1 is to ensure that a fresh NAS downlink COUNT is used for any future purposes. 
The MME and the UE shall derive a confidentiality key CKSRVCC, and an integrity key IKSRVCC from KASME of the current EPS security context and the selected NAS downlink COUNT with the help of a one-way key derivation function KDF as specified in Annex A.
=============== End of extraction from TS 33.401 v9.6.0 ===============

=============== Extracted from TS 33.102 v10.0.0 ===============

6.8.10
SRVCC  – from HSPA to UTRAN/GERAN

HSPA SRVCC to UTRAN/GERAN is described in TS 25.331 [17].

Case 1: UMTS subscribers:

Case 1.1: HO to UTRAN 

When the SRNC decides to start a SRVCC from HSPA to UTRAN, it shall initiate the SRVCC Preparation procedure described in TS 25.413 [31]. The source SGSN shall generate a NONCE and derive CK'CS||IK'CS from the NONCE and the CKPS||IKPS generated during the latest UMTS AKA procedure.  

=============== End of extraction from TS 33.102 v10.0.0 ===============

=============== Extracted from CP chairman’s note of RAN2#65 ===============

R2-091156:
Missing Parameter for LTE SR-VCC
Nokia Siemens Networks, Nokia Corporation CR 36.331
(0086)
-
F

-
HTC thinks PDCP should not be released. All releases PDCP/RLC/DTCH do not need to be specified because at success they will anyway be release.

-
ALU is not 100% convinced yet that it is needed. Problem is that we have little time. Note that there is a statement in the SA2 spec’s that for SRVCC there is “no impact on E-UTRAN”. NSN wonders if this is really true.

-
Samsung wonders why AS needs to be involved in the bearer mapping ? NSN explains that normally SGSN will have the full picture. But the SGSN will not see the PS bearer that is removed.

-
NSN thinks that an automatic release based on the information in the handover to UTRAN command is not possible due to the support of partial preservation in UTRAN.

-
QC would like some time to check this. 

-
If we go this way, ALU assumes the DRB to replace should be indicated.

=>
Allow some offline checking; can see updated CR in R2-091800 CR0086 

=>
After offline checking, it became clear that at the NAS layer, the NAS layer informs the UE about the QCI’s for EPS bearers. Also we have a standardised QCI=1 for VOIP. So then it is possible for the UE in case e.g. 2 PS bearers are not continued after the inter-RAT handover, then the UE can know which one was the one handling VOIP and is now continued in CS.
=>
R2-091800 CR0086 is withdrawn

=============== End of extraction from CP chairman’s note of RAN2#65  ===============

3
Discussion
As can be seen in section2, two parameters were added in 25.331 to perform the SR-VCC, i.e, IE SR-VCC Info and IE RAB info to replace.
IE SR-VCC info includes NONCE and this is needed to generate new CS keys while IE SR-VCC Info is needed to let UE know which PS RAB in the source should be replaced with CS RAB.
One of basic design principle for SR-VCC procedure was to isolate the impacts to the soure side as much as possible to follow the “source adapting target” rule. And especially this is important when we design inter-RAT Handover as the target RAT may be legacy network equipment and it is not desirable to upgrade legacy network equipment just to accept the inter-RAT Handover from new radio technology. And indeed, the procedure was designed successfully for inter-RAT SR-VCC because it is possible to provide all necessary information in the source RAT side. However, intra-UMTS SR-VCC was not easy because the Handover Command message itself is composed by the target RNC and the source RNC just forward the Handover Command message to the UE. Therefore, to solve this problem, some additional procedures were added to the target RNC.
For security, the inputs to generate CS keys are different for LTE to UMTS SR-VCC and UMTS to UMTS/GSM SR-VCC. For LTE to UMTS SR-VCC, NAS downlink COUNT is needed and is provided in the Mobility From EUTRA Command while for UMTS to UMTS/GSM, NONCE is needed and provided by HANDOVER FROM UTRAN COMMAND message (for SR-VCC to GSM) and BEARER SETUP message (for SR-VCC to UMTS). 
And for the source RAB to be replaced (i.e, VoIP RAB), RAN2#65 decided that for LTE to UMTS SR-VCC, UE can know without additional indication in the RRC layer and thus nothing is needed while for UMTS to UMTS/GSM SR-VCC, it is provided by CELL UPDATE CONFIRMATION message (for SR-VCC to UMTS), HANDOVER TO UNRAN COMMAND message (for SR-VCC to GSM) and RADIO BEARER SETUP message (for SR-VCC to UMTS). 
However, based on [1] and [2], the red text in TS 25.331 is added. The red text is indicating that in case of the SR-VCC from LTE to UMTS, IE RAB info to replace shall be included and according to [1], the motivation of this clarification was to protect UEs who expect this IE even for SR-VCC from LTE to UMTS. To make LTE to UMTS SR-VCC in this way, target RNC should receive the PS RAB To Be Replaced IE from the source eNB in the source RNC to target RAN Transparent Container and include the the same information in the RRC message. 

This is clearly against the earlier decision and endangers the benefit of original SR-VCC procedure, i.e, without upgrading legacy RNCs (e.g, Rel-99 RNC), LTE to UMTS SR-VCC should work. 
Also in [2], the following sentence is added in section 8.6.4.2 RAB information for setup.

2>
indicate to the upper layers that the radio access bearer identified by the IE "RAB info to replace" is released as part of a SR-VCC procedure.
This seems to indicate that upper layer should know which RAB is release due to the SR-VCC. However, if the purpose of the sentence is just to let upper layer know that SR-VCC happens, RAN2 should reconsider to add a new parameter in source LTE side as suggested in [3], instead of bringing the burdent to the legacy target RNC.
Besides, current RRC procedure has one more problem. CELL UPDATE CONFIRMATION message only provides IE RAB info to replace but not IE SR-VCC Info. Therefore, UE cannot generate new CS keys and two obvious solutions can be considered to be fixed.
Alternative 1: CELL UPDATE CONFIRMATION message shall not be used 

Alternative 2: Add SR-VCC Info to CELL UPDATE CONFIRMATION message 

Even though it may be very minor case, it should be clear that what target RNC and UE should do in case CELL UPDATE triggers SR-VCC. Thus RAN2 should discuss the scenario and decide which alternative is more sensible. 
Fortunately (or unformately?), SR-VCC has not been yet widely deployed even though this is a REL-8 feature and just now discussion to mandate FGI bits related SR-VCC started. Thus, even though some UEs might already have implemented this feature, we assume that FGI bits would be set to “False”. Therefore we propose to revert the decision made at RAN2#70 based on [1] and [2] before more UEs implement the feature wrongly and if some UEs implemented according to the TS 25.331 of the version between RAN2#70 – RAN2#73bis, UEs shall never set the SR-VCC related FGI to “True”. Moreover, it is proposed to clarify in TS 25.331 that the IE SR-VCC Info and IE RAB info to replace is not included in case SR-VCC from LTE to UMTS. And also usability of CELL UPDATE CONFIRMATION message for intra-UMTS SR-VCC should be clarified. To make it clear, it is also proposed to send an LS to RAN3 so that RAN3 also clarifies that SRVCC Information IE and PS RAB To Be Replaced IE are not included in the Source RNC to Target RNC Transparent Container in case of inter RAT SR-VCC to UMTS handover preparation. 
4
Conclusion and Proposal
This contribution analysized SR-VCC and explained that CR in [2] is breaking SR-VCC procedure. Thus we propose to fix the problem as following:
Proposal 1: revert the decision related to [1] and [2] and remove the text proposed in [2].

Proposal 2:  if UEs implemented this feature according to the TS 25.331 of the version between RAN2#70 – RAN2#73bis, UEs shall never set the SR-VCC related FGI to “True”.
Proposal 3: clarify in TS 25.331 that the IE SR-VCC Info and the IE RAB info to replace are not included in case SR-VCC from LTE to UMTS.

Proposal 4: discuss and decide how to fix the CELL UPDATE CONFIRAMTION message for SR-VCC procedure.

Proposal 5: send an LS to RAN3 to clarify that SRVCC Information IE and PS RAB To Be Replaced IE are not included in the Source RNC to Target RNC Transparent Container in case of inter-RAT SR-VCC to UMTS handover preparation. (i.e, source eNB does not include SRVCC Information IE and PS RAB To Be Replace IE in case of SR-VCC from LTE to UMTS)
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