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1
Introduction and Background
The importance of inter-RAT capability from the start of the E-UTRA deployment is clear, considering the coverage area of E-UTRA is expected to be small at the initial deployment stage.
UTRA/HSPA and LTE are developed as independent RATs

-
Different evolutions, features

-
Evolution of one RAT should not put constraints on the other RAT

Inter-working features are essential to support deployment of LTE

-
LTE to UTRA mobility is needed due to established HSPA coverage

-
UTRA to LTE mobility is needed to maximise LTE investment from early phase

Some operators will make choices of investment favouring LTE, thus decreasing or stopping HSPA investment

-
In these cases the investment in HSPA is the minimum to support LTE deployment (i.e. inter-working features)

3GPP standards must allow technology investment “cherry-picking” - and ensure there is no coupling of HSPA/LTE features and investment. 

During RAN2#66, the various possible options in the standards were discussed in [1] and as a result of initial discussions, two of the options were seen as being feasible for the implementation of UTRA-LTE mobility features in Rel-6 and Rel-7. As a result of the email discussion which followed, 2 technically correct CRs were produced, provided in [2] (option 1)and [3] (option 2).

In this document, we make a comparison of option 1 and option 2, and clarify the details of each option.
2 Comparison
In table 2-1, options 1 and 2 are compared in various perspectives.
Table 2-1: Comparison between option 1 and 2 on Rel-6/7 UE
	
	Option 1 [2]
	Option 2 [3]

	AS Release Indicator
	Rel-6/7, depending on the supported functions
	Rel-6/7, depending on the supported functions

	Signalling required for the support of mobility to E-UTRA for UE
	Support of Rel-8 non-critical extensions related to E-UTRA

· DL: SIB19, Redirection Info
· UL: pre-redirection info, EUTRA Feature Group Indicator, SupportOfEUTRAFDD/TDD
	Support of Full Rel-8 ASN.1

Critical Extensions  +  Non-critical extension of Rel-8

	Supported inter-RAT mobility functions

(*1)
	Support of partial Rel-8 inter-RAT functions which does not use critical extensions

Cell Reselection (in Idle/PCH states) 
Redirection (blind)
	Support of full Rel-8 inter-RAT functions

Cell Reselection (in Idle/PCH states)

Redirection (blind or with measurement)

E-UTRA measurements and measurement reporting
Handover
Dedicated priorities given in UTRA

	Changes to RAN spec
	Feature Group Indicator (FGI) added for :

- Cell Reselection (Idle) + Redirection

(FGI for E-UTRA Measurement is also added, but the value is fixed to “false”)
	Feature Group Indicator (FGI) added for:

- Cell Reselection (Idle) + Redirection

- E-UTRA Measurement

	Required change to the network

(*2)
	Decoding of the UL non-critical extensions (in RRC CONNECTION REQUEST and RRC CONNECITON SETUP COMPLETE) regardless of AS Release Indicator, to determine UE’s E-UTRA capability

Broadcast of SIB19                                                                      

Sending of Redirection Info to capable UEs
	Decoding of the UL non-critical extensions (in RRC CONNECTION REQUEST and RRC CONNECTION SETUP COMPLETE) regardless of AS Release Indicator, to determine UE’s E-UTRA capability

Broadcast of SIB19    
Sending of UTRAN MOBILITY INFORMATION to capable UEs, to assign dedicated priorities                                                                  

Sending of Redirection Info to capable UEs
Sending of MEASUREMENT CONTROL for E-UTRA measurement to capable UEs and reception of MEASUREMENT REPORT
Sending of HANDOVER FROM UTRAN to capable UEs

	Impact to NAS
	No impact to NAS is foreseen
	The UE shall support Rel-8 procedures and signalling related to the inter-RAT mobility functions supported by the UE, e.g., mapped security context derivation, TAU, Attach, etc.
(To be investigated by CT groups)

	Impact to any other Rel7/8 functions
	The network assumes any other functions of a later release than that indicated by the AS release indicator are not supported by the UE (except release independent functions).

	Open Issues
	Whether it is acceptable to use one additional bit to indicate non-optional functionality (connected mode mobility). This may need further discussion in RAN2, to ensure consistent meaning/behaviour for feature group support in rel-8 and in earlier releases.
	Whether there is impact to CN specification. Consultation with CT and possibly SA groups would be necessary if the UE does not fully support Rel-8 in the non-access stratum, and instead only partially supports Rel-8 in NAS. E.g. which of the CN features and messages would need to be implemented to support mobility features in Rel-8?


*1: Please note that this is the list of which functions are allowed by each option. Actual support of each function is indicated via feature group indicator.
*2: Items listed are examples of what needs to be done in general.  Exact changes needed are subject to NW implementation.

Comparing two options, while option 1 does look easier to implement, the mobility functions supported by option 1 is quite limited.  If handover to E-UTRA is needed from the early phase of LTE deployment, option 2 is the only option that is able to do this.

In addition, it is possible to consider option 1 as a subset of option 2; that is, if the UE really do not want to support E-UTRA measurement or Handover to E-UTRAN, the UE is allowed to do so by indicating the lack of support of those features in FGIs.

3 Conclusion
In this paper, we have summarised two technically possible options for support of UTRA-LTE interworking features. 

Option 1 enables the standardisation of the support of minimum UTRA-LTE interworking functionality independently of UTRA release. If option 1 is chosen, we would simply be confirming and standardising what is already possible without causing interoperability issues, by utilising feature group indicators. 

Option 2 provides the ability to support up to the full set of UTRA-LTE functionality, independently of UTRA release and without causing interoperability issues, which would not be possible with the current standard. It is the preference of the sourcing companies to de-couple HSPA evolution from LTE evolution, by enabling full support of the available inter-working features.  In addition, since option 2 could be considered as a superset of option 1, option 2 is the preferable solution.
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