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1. Introduction

This document is intended to initiate discussion on the RRM requirements and possible testcases which are needed to support interworking between UTRA and E-UTRA. This document focuses on maximising the reuse of other requirements such as E-UTRA interfrequency requirements as a basis for interworking, so as to minimise the amount of studies which need to be performed in RAN4 and to facilitate more rapid development of the specifications in this area. However, it should always be carefully checked that the assumptions used to derive the requirements are still valid, in light of the procedures which are being specified in RAN2.
2. Possible requirements for UTRA to E-UTRA mobility
It is envisaged that core requirements for UTRA to E-UTRA interworking will be needed in TS25.133, and additional testcases may also be required in TS25.133 annex A. The areas where requirements may need to be specified include

1) UTRA Idle Mode Tasks (25.133 section 4)
Details of the procedures for UTRA to E-UTRA reselection are still rather open in RAN2, although it is anticipated that only priority based reselection based on extreme values of Qoffset may be used for interRAT reselection to E-UTRA.  It is envisaged that at a minimum there may be similar requirements as for UTRA to GSM reselections including

· Minimum performance for E-UTRA cell identification time in UTRA idle mode. This could be constant (30s was used for GSM), or dependent on UTRA DRX cycle length. It is anticipated that E-UTRA interfrequency cell identification simulation results could be used as a basis for development of this requirement, although power consumption issues would also need consideration. 
· Minimum E-UTRA measurement rate. It is anticipated that Tmeasure,E-UTRA would be specified for different UTRA DRX cycle lengths, for example in table 4.1 of 25.133. E-UTRA measurements are needed to assess the suitability of E-UTRA cells even with reselection based on extreme Qoffsets since the UE should not reselect to an unsuitable detected E-UTRA cell.
· Minimum E-UTRA measurement filtering
· Some requirement such as an evaluation time, which constrains the maximum filtering done by the UE may also be necessary so that the UE is not excessively slow to reselect to suitable E-UTRA cells that are already detected.
· Dimensions of the E-UTRA neighbour list.  For example 32 GSM cells are possible in UTRA neighbour list. It is understood that the E-UTRA neighbour list may not explicitly list cells, but  a restriction on the number of E-UTRA frequencies in the neighbour cell list seems necessary for efficient UE implementation.
· Allowed interruption to MTCH reception to search for and measure E-UTRA cells when receiving UTRA MBMS services on MTCH.
2) UTRA Connected Mode Mobility (25.133 section 5)
· UTRA to E-UTRA handover requirements (interruption time and handover delay). More details of the procedures from RAN2 may be required to make a detailed analysis.
· Requirements for cell reselection time to E-UTRA in UTRA cell-FACH such as Treselection,E-UTRA. This may depend on whether the UE requires measurement occasions to measure an E-UTRA cell, and in this case the density of measurement occasions may affect Tidentify,E-UTRA and Tmeasure,E-UTRA when in UTRA cell FACH state. For UEs which do not require measurement occasions, constant values for ,E-UTRA and Tmeasure,E-UTRA may be acceptable as has been used previously for GSM. The constant values may be based on E-UTRA interfrequency cell identification and measurement simulations. Alternatively, since it seems from past experience that reselection from UTRAN cell_FACH to GSM may not have been a critical aspect of mobility, RAN2 could consider as a possible simplification to their work whether reselection from UTRAN cell_FACH to E-UTRA needs to be supported at all.
· Interruption time requirements when reselecting from UTRA to E-UTRA in cell-FACH state should be analysed. More details of the procedures from RAN2 may be required to make a detailed analysis.

· Cell reselection to E-UTRA in Cell-PCH and URA-PCH states. It is anticipated that these would be very similar to the UTRA Idle mode mobility requirements

· InterRAT Cell Change Order for UTRA to E-UTRA cell change. Delay and interruption time requirements may be necessary. More details from RAN2 on whether a cell change order procedure will be defined and if so, how it would work may be required to make a detailed analysis.
3) UE measurement procedures (25.133 section 8)
· General requirements for UE measurements in cell-DCH such as the dimensions and/or the number of E-UTRA frequencies that the UE is able to monitor in cell-DCH state

· Minimum identification time requirements for new E-UTRA cells, both for UEs that require compressed mode, and UEs which do not require compressed mode. It is anticipated that such requirements would depend on compressed mode pattern in case the UE requires compressed mode.  Simulations performed to study inter frequency E-UTRA cell would provide an excellent basis for defining such requirements also in UTRA mode, and side conditions such as minimum compressed mode gap length should also be specified. Working assumption regarding E-UTRA inter-frequency gap length has been discussed and agreed.
· Measurement procedures for E-UTRA measurements in cell FACH should be more fully specified in section 8 of 25.133. Aspects such as UE measurement capability in cell FACH state, E-UTRA cell identification time, and number of cells that can be measured within a measurement occasion (for UEs requiring measurement occasions) need to be specified. Again, it seems likely that E-UTRA interfrequency measurement procedures defined by RAN4 would provide a good basis for specifying the E-UTRA measurement procedures in UTRA cell-FACH state

4) UE measurement accuracy (25.133 section 9)
· E-UTRA measurement quantities and the associated accuracies should be specified in 25.133 section 9 for E-UTRA measurements in cell-FACH and cell-DCH state, along with any necessary side condition. It is anticipated that achievable measurement accuracies when connected to a UTRA cell in either cell-FACH or cell-DCH state would be very comparable with E-UTRA interfrequency measurement accuracy, and the work done in E-UTRA would provide a good starting point to make these definitions
3. Possible RRM testcases for UTRA to E-UTRA mobility

25.133 annex A interRAT testcases may be extended to include UTRA to E-UTRA mobility testing. For example, the following testcases are used to verify UTRA to GSM mobility


This suggests appropriate similar areas to consider when developing RRM testcases. However, there are a number of additional considerations. Firstly, there may be the possibility to test both UTRA to E-UTRA and E-UTRA to UTRA mobility in a single testcase. For example, considering cell reselections, it seems feasible to develop scenarios where reselections are performed in both directions, and a single testcase may simultaneously verify that both UTRA to E-UTRA and E-UTRA to UTRA requirements are met. Secondly, we believe that it may be beneficial to review the testcase coverage. In some cases, it may be felt that additional coverage is feasible and desirable, whereas in other cases  there may not be a directly analogous testcase (issues such as BSIC verification, for example).
Clearly it seems necessary to make good progress on developing the core requirements as outlined in section 2 before going on to develop testcases. However, its also important that the E-UTRA RRM test capability is available as soon as possible, so we believe that consideration of the level of test coverage should start now also. Some areas that could be discussed already are
· Whether it makes sense to develop separate UTRA to E-UTRA mobility testcases in 25.133 annex A or whether combined testcases should be developed (e.g. in an annex of 36.133 or some other specification). This decision may need to be taken on a testcase by testcase basis, but handover and reselection testcases seem good candidates to be performed bidirectionally in a single test.

· Whether additional coverage is required either due to additional UTRA to E-UTRA mobility procedures and core requirements or as part of an general desire to improve test coverage. One area which was previously considered but rejected due to RAN4 prioritisation for UTRA was the possibility of fading reselection testcases. RAN4 could consider whether it would seem desirable and feasible to develop some fading RRM testcases for UTRA to E-UTRA reselections.

4. Phased approach to interworking RRM requirements

In this document we have identified a number of additional requirements which may be needed in 25.133 to cover mobility from UTRA to E-UTRA. Clearly there is a significant amount to be done, and the following phases to the work may be considered as one approach to the work planning.

Phase 1 : Outline of the mobility requirements is developed and agreed, leaving numerical values blank or in square brackets as necessary. In this phase, the focus should be on gaining agreement the structure and wording of the requirements and it is anticipated that it would be most efficient to wait until RAN4 progresses interfrequency E-UTRA requirements, and RAN2 makes further progress on the procedural aspects before attempting to develop the details.
Phase 2: As interfrequency E-UTRA RRM requirements are developed by RAN4 and further details of procedures from RAN2 are available the numerical values can be agreed and the core requirements may be finalised.
Phase 3: Test case development. This may be done once core requirements are relatively stable
5. Timescale

We believe that it is necessary to complete at least phase 1 of UTRA to E-UTRA requirements work by February 2008 since the RAN4 LTE work item is scheduled to be completed by March 2008. In practice, this means that fast progress needs to be made on this work due to the limited number of RAN4 meetings during this period. It would also be desirable to have made some progress on phase 2 of the work by February 2008, but this should not be done at the expense of progressing phase 1 in certain areas.
To meet the schedule, reuse of the E-UTRA interfrequency RRM requirements is essential, and we propose the following timescale

RAN4#45, Jeju, Korea, November 5-9 2007
Phase 1 of the work should be well progressed, and the outline of the E-UTRA to UTRA mobility requirements should be drafted as an outline CR to 25.133 with details such as numerical values still left open. Any remaining open issues should be identified in this meeting, so that phase 1 can be complete by RAN4#46
RAN4#46, TBD, February 11-15 2008

Phase 1 of the work should be completed, and detailed core requirements for UTRA to E-UTRA mobility should be available as a CR to 25.133.  Progress should also be made on phase 2.
RAN4#47, TBD, May 5-9 2008

It is anticipated that  phase 2 could be completed, and good progress could be made on test case development for UTRA to E-UTRA interworking and that draft versions of testcases could be available by RAN4#47.

RAN4#47, TBD, May 18-21 August 2008
It is anticipated that any outstanding details of interworking testcases may be completed by RAN4#47 and phase 3 completed.
Clearly, good progress needs to be made in each meeting to meet this timescale. Given the short time available to complete the work, it may be desirable to consider whether certain lower priority features could be excluded from the interworking to help meet the planned timescale. As mentioned in section 2) cell_FACH mobility from UTRA to E-UTRA might be one such feature, the importance of which could be reviewed.

If some additional bis meetings are held in 2008, this may help by providing opportunities for further discussion Otherwise, teleconferences and email discussion between RAN4 meetings may be necessary to ensure that the details of UTRA to E-UTRA interworking can be agreed by February/March 2008. It is not anticipated that any teleconferences will be held between RAN4#44bis and RAN4#45, and the need for any teleconferences can be discussed further in RAN4#45 in Jeju.
As a starting point, we propose that an adhoc session is held in RAN4#44bis to review the requirements proposed in section 2 of this contribution. By the end of RAN4#44bis we hope that RAN4 may be in a position to agree the list of requirements that are needed for UTRA to LTE interworking. This should be the basis for completing phase 1 of the work by the end of the Jeju meeting.
6. Conclusions

This contribution has attempted to list some of the requirements which may need to be added in 25.133 to facilitate UTRA to E-UTRA interworking. We would appreciate if companies could review this list, with a view to finalising the list of areas in which requirements are needed during the Shanghai RAN4#44bis meeting.

We have also presented a phased approach to the development of the interworking requirements, and proposed a timescale for completing each of the phases. We welcome feedback on this plan.
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