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1
Introduction and Background
As the Rel-8 specification is nearing completion for both UTRA and E-UTRA, it is possible to create the UEs with inter-RAT capability between those RAT.  The importance of inter-RAT capabilityfrom the start of the E-UTRA deployment is obvious, considering the coverage area of E-UTRA is expected to be small at the initial deployment stage.
In principle, to manufacture UEs that supports inter-RAT capabilities into market, the UTRA-side of UEs needs to be upgraded to Rel-8.  As a result, siginificant upgrade to software and hardware is needed compared to current mainstream UEs, which supports Rel- 6.  In order to put UEs with inter-RAT capability to E-UTRA into market as early as possible, there are interests within the industry to decouple HSPA features and inter-RAT mobility to/from E-UTRA.  
As it seems each company has different ideas and plans as to how to handle this situation, it is desirable to have some sort of concensus on what is possible, in order to avoid problems in terms of inter-operability.
This paper discusses the possible ways for early implementation of UEs that supports inter-RAT mobility to E-UTRA.
2
Analysis on early implementation of inter-RAT mobility to E-UTRA based on current version
Analysis on early implementation based on the current TS25.331 specification is done as follows.  Analysis is split into following aspect: Cell Reselection, Redirection, and Handover.
In general, if the necessary information is sent in non-critical extensions, it would not cause any problem.  Non-critical extensions are always placed at the end of the message, and if the receiver does not comprehend the extensions, it is ignored.  In the UL, the UE will not send the non-critical extension unless it supports the functionality.  In the DL, the UEs that support the functionality will act accordingly, while the UE that does not support the functionality will ignore the extension.  Therefore, for early implementation in Rel-6, the UEs need to be able to encode and decode Rel-8 non-critical extensions, and the functionality itself.  UEs shall also be able to decode Rel-7 non-critical extensions, and encode the absence of Rel-7 non-critical extensions, if they are defined in between Rel-6 message format and Rel-8 non-critical extensions.  

Critical Extensions needs more careful analysis.  Early implementation may be possible, if the critical extension only affects Rel-8 and inter-RAT mobility function to E-UTRA, but if it does affect any other Rel-8 functionalities, or Rel-7 functionalities, it should be deemed unfeasible.
2.1 Cell Reselection

2.1.1
3G to E-UTRA
In order to perform cell reselection to E-UTRA, the UE needs the priority information.  This is obtained through SIB19 and dedicated message.

As for receiving SIB19, no negotiation to NW is required.  Therefore, the UE should be able to support SIB 19 in ealier release without any problems.
As for dedicated message, it can only be received by UTRAN MOBILITY INFORMATION message (on 3G side), and therefore some interaction in Connected mode is required.  Unfortunately, priority information is only included in r7-branch (Critical Extension for Rel-7) as a non-critical extension.  As critical extension concerns mandatory feature of Rel-7, early implementation of dedicated priority for Rel-6 UE is rather challenging (It is possible for Rel-7 UEs). One possibility is to use SIB19 in that case, considering the behaviour of T322 expiry, but whether it is acceptable behaviour or not is debatable, considering the network is expected to intentionally set different.values from SIB19 in dedicated priority.  Another possibility is to send the UE to E-UTRA, and receive dedicated priority in E-UTRA.
It must also be noted that even if the UE does not send any LTE related capability (not even E-UTRA feature group indicators), it could still implement all the reselection procedures thus achieving Idle/URA_PCH/CELL_PCH mobility to E-UTRA.
2.1.2
E-UTRA to 3G

In order to perform cell reselection from E-UTRA, priority for 3G is given in E-UTRA.  As a result, the UE does not need to obtain any information from UTRA.  Hence, no analaysis is needed here.
2.2 Redirection

2.2.1
3G to E-UTRA
In order to perform redirection to E-UTRA, the UE needs the IE E-UTRA target info, which is included in RRC CONNECTION REJECT or RRC CONNECTION RELEASE.
RRC CONNECTION REJECT does not have a critical extension yet, and this IE is included as a Rel-8 non-critical extension.  Therefore, the UE should be able to support redirection with RRC CONNECTION REJECT in ealier release, provided that the RNC sends the relevant non-critical extensions.
In terms of signalling, RRC CONNECTION RELEASE is in identical situation as RRC CONNECTION REJECT.  However, unlike RRC CONNECTION REJECT, the connection to UTRA is established in this case.  Therefore, some form of inter- RAT measurement to E-UTRA, which can only be indicated by Rel-8 critical extensions to MEASUREMENT CONTROL, may be indicated to improve the accuracy of the redirection.  In order to support this in ealier release, special handling may be required by both UE and RNC (It is not impossible.  The UE could indicate the E-UTRA capability by including relevant non-critiical extensions, and RNC can limit the use of Rel-8 critical extensions to E-UTRA measurement, by looking at Access Stratum Release Indicator and E-UTRA capability).  So, the early implementation of redirection with RRC CONNECTION RELEASE is possible in case of blind redirection, but it is debatable on the other cases.
2.2.2
E-UTRA to 3G

In order to perform redirection from E-UTRA, the UE does not need to obtain any information from UTRA.  Hence, no impact to ealy implementation is foreseen.
2.3 Handover

2.3.1
3G to E-UTRA
In order to perform handover to E-UTRA, the UE needs to support HANDOVER FROM UTRAN COMMAND message.  Luckily, while this seems to be the critical extended in Rel-8 in tabular description, E-UTRA version of the message exists only from Rel-8 in ASN.1 description, so it is possible to implement the message early without causing any problems.  However, in case of handover, it is very likely measurement to E-UTRA is performed to trigger the handover, and this problem is already highlighted in previous section on RRC CONNECTION RELEASE.  In addition, interaction with NAS procedures (such as security) needs consideration.

2.3.2
E-UTRA to 3G

In order to perform handover from E-UTRA, the UE can already indicate supported UTRA release as lower than Rel-8.  Therefore, no problem is foreseen on the AS side.  However, interaction with NAS procedures needs consideration here as well.
3
Discussion

As shown in previous section, straight forward early implementation is not possible, although it is possible in some of the functionalities.  Following 3 alternatives for early implementations are proposed, as well as the issues needs to be resolved.  

Please note that some companies may feel that some of the alternatives are already allowed by the current specifications.  It is not however captured unambiguously in the TS, and it would be benefitical to do so.
3.1
Alternative 1:  Allow Rel-6 UEs that supports minimal set of inter-RAT mobility to E-UTRA functionality
In this alternative, the UE behaves as follows:

· Access Stratum Release Indicator is set to “Rel-6”.

· Supports minimal set of inter-RAT mobility to E-UTRA functionality.  
· It should be also possible to indicate further support of inter-RAT mobility to E-UTRA in addition to minimal set.  Additional support is indicated in Feature Group Indicator or in UE radio access capability (in case of handover)
· Supports relevant non-critical extensions. (may also support critical exntesions, depending on the content of minimal set and supported features)

· Behaves the same as Rel-6 UEs for any other functionality
· Above is to be clarified in Rel-6 and Rel-7 version of the specification
As a result, RNCs that supports inter-RAT mobility to E-UTRA should attempt to decode Rel-8 non-critical extensions, regardless of what is indicated in the Access Stratum Release Indicator.
Issue to be resolved:

· Which functionalities comprise the minimal set of inter-RAT mobility to E-UTRA functionality?

As described in Annex E of TS25.331, there are 6 main functions for mobility to E-UTRA.
A) Support of measurements and cell reselection procedure in idle mode

B) Support of measurements and cell reselection procedure in CELL/URA_PCH

C) Support of RRC release with redirection procedure

D) Support of RRC reject with redirection procedure

E) Support of EUTRAN measurements and reporting in connected mode

F) Support of handover procedure in connected mode

Taking the analysis in section 2 into account, it is conluded that A), , B), C), and D) would be already possible & simple based on Rel-6 HSPA.  
· For A) and B) without dedicated priority, and D), there are no concerns.
· For C), blind redirection is possible without any problem.  If the network needs some measurements, the network should decide from the support status of E).
· For A) with dedicated priority, there is a work around..
In addition, it is proposed to include E) into Feature Group Indicator.  As analyzed in section 2, measurement is needed in case of C) with improved accuracy, or triggering of F).  As F) is already included in UE multi-mode/multi-RAT capability, the support status of E) is the only remaining information that is missing.
· Depending on the supported features (outside of minimal set), interaction with NAS-related Rel-8 procedures need to be studied. 
3.2
Alternative 2:  Allow Rel-8 UEs with Rel-6 feature set
In this alternative, the UE behaves as follows:

· Access Stratum Release Indicator is set to “Rel-8”.

· Support of inter-RAT mobility to E-UTRA functionality is indicated in Feature Group Indicator by functionality basis. (It may be sufficient to include the change described in section 3.1 regarding measurement)
· May not support mandatory feature of Rel-7 and Rel-8, such as SNOW 3G, DPCCH scaling, etc., but supports Rel-8 signalling
· Above is to be clarified in Rel-8 version of the specification
Issues to be resolved:

· Clarification of any mandatory feature for Rel-7&8 to be made optional, in a backward compatible manner.
· How to distinguish between Rel-8 UEs that “fully” supports Rel-8 and Rel-8 UEs with Rel-6 feature set

· Analysis is needed from perspective of networks that supports Rel-8 and networks that only supports up to Rel-7

3.3
Alternative 3:  Introduce relevant features and signalling into Rel-6
In this alternative, the UE behaves as follows:

· Access Stratum Release Indicator is set to “Rel-6”.

· Fully supports inter-RAT mobility to E-UTRA functionality, by introducing necessary extension in Rel-6

· Behaves the same as Rel-6 UEs for any other functionality
· All related procedures need to be described in Rel-6 and Rel-7 version of the specification

Issues to be resolved:

· Clarification on Rel-6 interaction with NAS-related Rel-8 procedure

· Could the necessary extension be introduced in Rel-6 in backward compatible manner?  

· If not, is the introduction of mobility to to LTE in early phase significant enough to introduce non-backward compatible change to Rel-7 and Rel-8?

4
Conclusion
The possibility of HSPA/LTE mobility independent from HSPA features with the current specification is analyzed, and 3 possible alternatives on how to achieve this independence implementation are studied.
Among three alternatives, the alternative 1 is clearly possible, although it does not allow the full HSPA/LTE mobility. Given that there are different options in this alternative, it would be worth standardising a single solution for it.
Due to the backwards compatibility problems foreseen in alternative 3, that option is not desirable. Therefore, the ultimate goal to reach in the specification (full mobility support independent of HSPA evolution) is achievable only with alternative 2.   
Therefore, following is proposed:

Proposal 1: Agree alternative 2 
Proposal 2: Indicate “Support of EUTRAN measurements and reporting in connected mode” in the IE “Feature Group Indicator” in Rel-8 version of the specification, and discuss how it could be specified.
Proposal 3: Define minimal set of inter-RAT mobility to EUTRA functions in Rel-6 and Rel-7 version of the specification as follows

· Support of measurements and cell reselection procedure

· Support of RRC release with redirection procedure

· Support of RRC reject with redirection procedure
Draft CR for Proposal 2 and Proposal 3 is attached.






