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1. Introduction

In TSG RAN#28 and 29 the TR 25.913 on the requirements for the UTRAN LTE work was worked/revised and can be considered rather stable. It seems that there is uncertainly whether the handover equirements are valid for the realtime CS domain services also, in this case especially speech services. As the discussion in past was assuming PS domain services, it is worth to clarify possible requirements for the case of CS domain services.. 

2. Discussion

2.1. Inter-working requirements vs. deployment scenarios

In the document [1] foreseen deployment scenarios from operators perspective are discussed. It identifies 2 high-level  scenarios, namely standalone deployment, and the scenario on integrating UTRAN LTE with exsisting GERAN and UTRAN deployment. It should also be noted that proposed scenarios express views on interworking assumptions related to deployment scenarios. 

Standalone case it is defined that no interworking requirement exsist, whereas second scenario assumes inter-working between legacy RAN’s (GERAN, UTRAN) and E-UTRAN. We would like to draw attention to following sentense in the proposal:

“It is assumed that the GERAN and UTRAN networks respectively can have differently levels of maturity (i.e. different releases of the 3GPP specifications, with different optional features implemented, can be deployed in the same geographical area.)”

Form this requirement one concludes that even releases earlier than E-UTRAN introduction to the specifications it is expected to be able to interwork with E-UTRAN. As there are currently no capabilities nor control signalling, etc. to support E-UTRAN measurements in the legacy RAN’s, this requirement on integrated inter-working then suggest that this functionality is performed in practice without any network control. 

As a conclusion we feel that it is feasible to set a clear interruption requirements for the case where network support for this functionality exsists. 

For the case that network support is not present, any specific figures are not possible to determine, but more analysis of the conditions is required.

2.2 CS – PS interworking issues

In document [2] the interruption time for CS-PS handover is proposed. 

The interruption times from the radio point of view (or RAN as whole) are not likely to be much different since the details like measurements and signalling procedures are more or less the same. However the core network side will now have to deal with something totally new, not existing functionality in the system. 

As there is some uncertainty of the level of changes desired for the existing MGWs/MSCservers/MSCs due to the this, it makes the derivation of the additional time needed for this procedure more complicated. The following basic service continuity scenarios to be considered:

A) Make the CS to PS domain change already when connected to the source system and after this initiate the handover to E-UTRAN. This approach may need obviously some updates to the UTRAN and GERAN systems (though updates needed anyway for the interworking). In this case in can be also considered that there exist 2 step procedure, first changing service domain following with radio system change. Both of them  may introduce a break in the service, but not necessary in conjunction to each other. It is not possible to provide one unique interruption time requirement for this case.

B) Make the CS to PS domain handover in connection with the handover to E-UTRAN. Consider the procedure from E-UTRAN side to be indentical and thus leave the time unchanged. Allow the CS/PS domain change procedures to add additional time on top of the procedures defined for PS-PS cases and, if needed, later review the situation (once the core network side solution with CS domain element changes has been fully identified in SA/CT side and the exact times can be evaluated). 

Analysis for the PS-CS case would indicate similar issues with somewhat higher complexity.

Suggesting now in [2] that the system should be simply defined to meet the same times also in the case of CS to PS domain interworking seems to be not adding much value. This is because as there are currently no means to evaluate the expected changes and the duration of the resuting procedure on the CS domain side. As we are working with the PS domain only system for E-UTRAN it would not be very desirable to have times forcing us to have a direct CS domain connection to/from E-UTRAN. 

Furthermore making the requirements to be the same, without proper core network analysis, could mean that we have two fundamentally different interworking solutions in the system (from E-UTRAN point of view) depending whether the handover is to/from CS or PS domain.

3. Proposal 

Based on the discussion above we propose following:

1. It needs to be clarified in the TR 25.913, that current requirement are based on the assumption that network supports relevant measurement functionalities.

2. In case of no support from network, there are no requirements on current TR 25.913. This requires further discussions on possible conditions where these may apply.

3. Solution to support interworking within PS and CS domain should be based on single solution, i.e there wouldn’t be a specific solutions per service domain. This is believed to reduce overall complexity.

4. Service domain changes between CS/PS are further studied, and possible interruptions due to this can be considered additive to current (PS-PS) interruption times. 

We propose that at this point in time clarification is added to the TR 25.913, indicating the times defined are the targets for PS to PS domain interworking times and that additional time may be needed to allowed on top of the PS to PS handover delay for the CS to PS domain cases. 

                                   ********************start text for TR 25.913*****************

8.3
Co-existence and interworking with 3GPP RAT

The following requirements are applicable to inter-working between E-UTRA and other 3GPP systems for PS domain services. The requirements are for the case where GERAN and/or UTRAN (network) support on E-UTRAN measurement are available
a)
E-UTRAN Terminals supporting also UTRAN and/or GERAN operation should be able to support measurement of, and handover from and to, both 3GPP UTRA and 3GPP GERAN systems correspondingly with acceptable impact on terminal complexity and network performance.

b)
E-UTRAN is required to efficiently support inter-RAT measurements with acceptable impact on terminal complexity and network performance, by e.g. providing UE's with measurement opportunities through downlink and uplink scheduling.

c)
The interruption time during a handover of real-time services between E-UTRAN and UTRAN is less than 300 msec
d)
The interruption time during a handover of non real-time services between E-UTRAN and UTRAN should be less than 500 msec

e)
The interruption time during a handover of real-time services between E-UTRAN and GERAN is less than 300 msec
f)
The interruption time during a handover of non real-time services between E-UTRAN and GERAN should be less than 500 msec
g)
Non-active terminals (such as one being in Release 6 idle mode or CELL_PCH) which support UTRAN and/or GERAN in addition to E-UTRAN shall not need to monitor paging messages only from one of GERAN, UTRA or E-UTRA
With the CS domain services for the handover between UTRAN/GERAN and E-UTRAN the above targets are valid but the exact values may be exceeded due to the additional core network or GERAN/UTRAN operations needed. 

Reduction in network and terminal complexity and cost by not mandating support for the measurements and handovers to/from GERAN/UTRAN should be considered.

Note:
The interruption times above are to be considered as maximum values. These values may be revisited when the overall architecture and the E-UTRA physical layer has been defined in more detail.

                                ********************* end of text **********************
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