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Discussion and Decision

1
Introduction

At RAN2 #66 meeting, RAN2 agreed the CRs in R2-093613, R2-093614 and R2-093615, which were then approved at RAN#44. The following table is the summary of inter-RAT UE capabilities transfer during inter-RAT handover.
	Target System
	Source System 
	E-UTRA Capabilities
	UTRA  Capabilities
	GERAN Capabilities

	Handover to LTE
	From UMTS
	M
	O
	O

	
	From GSM
	M
	O
	M

	Handover to UMTS
	From LTE
	M
	M
	O

	
	From GSM
	O
	M
	M

	Handover to GSM
	From LTE
	M
	O
	M

	
	From UMTS
	O
	O
	M


RAN2 also sent an LS (R2-093600) to GERAN and SA3 to inform them of the change in the handling of the START values in the UE during inter-RAT handover (i.e, START values will not be reset to zero upon a successful inter-RAT handover to LTE and INTER RAT HANDOVER INFO will not be stored in MME). However, at their last meeting, GERAN could not conclude on the changes to their specifications, without which some of the assumptions in the table above would not be possible. In particular, the GERAN specifications [43.129] currently assume that, during PS handover from UTRAN to GERAN, the INTER RAT HANDOVER INFO is always provided by the RNC to the BSS. Thus this contribution tries to explain why the START values coming from RNC are not usable by the BSS and GERAN has to find a solution to acquire UTRAN capabilities from the UE upon a successful inter-RAT handover to GERAN.
2
Issues in case RNC generates Inter RAT Handover Info
2.1

Calculation of the current START value by the RNC
For UE involved SRNS relocation within UTRAN, UE and RNC synchronise the security in the following ways;

The source RNC provides the latest transmitted START values by UE and the existing HFN values of SRB2 to the target RNC during the relocation preparation procedure. After that, the UE and the target RNC initialise COUNT-C values of SRB2 using the HFN values and then UE sends new START values on SRB2 to the target RNC via an RRC reconfiguration response message. The UE and the target RNC then initialise COUNT-C values of all UM and AM radio bearers other than SRB2 via the new START values. UE initialises COUNT-C values of all TM radio bearers via the latest transmitted START values for the 1st stage ciphering and initialises them via the new START values for the 2nd stage ciphering. 
However, this mechanism for START value transfer is not applicable for inter-system handover from UTRAN to GERAN because START values are re-calculated at a HANDOVER FROM UTRAN as stated in subclause 8.5.22 of TS 25.331:
 
So any last transmitted START value prior to the HANDOVER FROM UTRAN will be unusable and when the UE receives the HANDOVER FROM UTRAN command, it is not clear how the network will know the HFN value for all bearers for the current active domains.  From this the RNC would need to calculate the START value from the COUNT_C for all bearers RLC (AM and UM) and MAC (TM) [If CS and PS domains are active] and COUNT I (RRC SN) and be synchronised with the UE.  As RNC is not expected to be aware of the exact HFN count value, it is not guaranteed that the RNC and UE COUNT values will be synchronized when the HANDOVER FROM UTRAN Command is received by the UE.
The concerns above apply to the calculation of active domains (i.e. PS only or CS and PS). Additionally; it is also unclear how the RNC will calculate the START value of the non-active domain (i.e. CS) or the target system is aware that potentially a domain START value is invalid.
2.2
Storing of the current START value in the UE
If the RNC has generated the INTER RAT HANDOVER INFO then the UE will not have stored any START values in the variable INTER RAT HANDOVER INFO TRANSFERRED.  Currently the UE behaviour is stated such that the START value is stored within this variable when an INTER RAT HANDOVER INFO is sent on another NW.  As stated in subclause 8.1.16.3 of TS 25.331:


Currently this is the variable that is used by the UE when performing a HANDOVER TO UTRAN, as stated in subclause 8.3.6.3 of TS 25.331:
 

So if the RNC does generate the INTER RAT HANDOVER INFO then this variable (INTER RAT HANDOVER INFO TRANSFERRED) in the UE will still not be set. It is unclear how legacy UEs shall behave if this variable is not set and a HANDOVER TO UTRAN command is received.
The simplest solution to resolve the issues above is to ensure that the INTER RAT HANDOVER INFO is not transferred by the RNC, but is acquired from the UE in the target RAT.

3
Conclusions and Proposal

From the discussion in Section 2, it is unclear how the RNC can generate the correct START values and synchronise them with those calculated and stored in UE’s SIM and variable INTER_RAT_HANDOVER_INFO_TRANSFERRED. Therefore there are some problems with the current assumptions for the inter-RAT PS handover to GERAN procedure from Rel-6 as the PS Handover procedure is defined in Rel-6. Thus it is proposed to indicate this finding to GERAN clearly, so that GERAN can make the necessary changes to their specifications to avoid these problems. 
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8.3.6.3	Reception of Handover to UTRAN command message by the UE


…


2>	if the variable LATEST_CONFIGURED_CN_DOMAIN is set to "CS domain":


3>	set the 20 MSB of the HFN component of the COUNT-C variable for all signalling radio bearers to the "START" value from the IE "UE security information" in the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED.


2>	else if the variable LATEST_CONFIGURED_CN_DOMAIN is set to "PS domain":


3>	set the 20 MSB of the HFN component of the COUNT-C variable for all signalling radio bearers to the "START" value from the IE "UE security information2" in the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED.





8.1.16.3	INTER RAT HANDOVER INFO message contents to set


 …


1>	store the following in the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED if they were included in the INTER RAT HANDOVER INFO message:


2>	the IE "UE security information";


2>	the IE "UE security information2";























8.5.22 Actions when entering another RAT from connected mode


…


When entering another RAT from connected mode (due to Inter-RAT handover from UTRAN, Inter-RAT cell change order from UTRAN or Inter-RAT cell reselection from UTRAN), after successful completion of the procedure causing the transition to the other RAT, the UE shall:


…


3> store the current START value for every CN domain in the USIM [50].


NOTE: Prior to storing the START value, the UE should calculate this START value according to subclause 8.5.9.








