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Corrections for GERAN to E-UTRAN interworking in TS 45.008
1 Introduction

At previous GERAN meetings, CRs to TS 45.008 for the introduction of GERAN to E-UTRAN interworking have been agreed [1][2][3]. However, some issues require further correction, as discussed in the present document.
2 Parameters for the test cases
Parameters for the test cases for cell reselection and handover towards a E-UTRAN cell need to be added in the corresponding tables. In this section a proposal will be made, based on the values in the latest version of TS 36.133 (v8.4.0) and contributions submitted to RAN4#49bis
 and RAN4#50.

In the reselection test cases, it is assumed that the E-UTRAN cell is of higher priority than the GSM cell. In keeping with the parameters for the test cases defined in TS 36.133, the value of Noc is set to -98 dBm/15KHz and Qrxlevmin(E-UTRAN) = -140 dBm. When there is only one E-UTRAN cell present, Iot = Noc and hence (Ês/Iot)dB + (Noc)dBm = (RSRP)dBm (for definitions see TS 36.133). The reselection margin is chosen to be 3 dB; in other words, the values are chosen so that S_non-serving_E-UTRAN = (RSRP – E-UTRAN_QRXLEVMIN) is 3 dB above THRESH_E-UTRAN_high (the reselection threshold for E-UTRAN cells of higher priority).
Several possible combinations of the values for the parameters of the target E-UTRAN cell are possible, depending on the choice of the value of Ês/Iot:

· Ês/Iot = 7 dB, RSRP = -91 dBm, THRESH_E-UTRAN_high = 46 dB

· Ês/Iot = 9 dB, RSRP = -89 dBm, THRESH_E-UTRAN_high = 48 dB

· Ês/Iot = 11 dB, RSRP = -87 dBm, THRESH_E-UTRAN_high = 50 dB

Each of these combinations is used in some test case in TS 36.133. In the GERAN specifications, it is proposed to use the one for which Ês/Iot = 9 dB. The relationship between the parameters is shown in Figure 1.
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Figure 1
It is worth noting that in R4-090855 [5] the value of 3 dB for the reselection margin is being questioned. If RAN4 should change it to a different value, the values in the CR should be revised accordingly.

For the reselection test cases, in TS 45.008 it is only possible to consider cases where the E-UTRAN cell has higher priority than the GSM cell, as the case where the E-UTRAN cell has lower priority requires a transition in the level of the GSM cell (its level needs to fall below Threshserving,low in order for the mobile to reselect to a lower priority cell). However, this is not contemplated by the current inter-RAT scenarios, which assume that the parameters of the GSM cell remain unchanged as the inter-RAT cell is switched on. Suitable test cases for the case of inter-RAT cells of lower priority will need to be defined in TS 51.010.
For the parameters in the measurement performance tests, the same values are used as for the cell reselection tests. In addition, for these tests the value of SCH_RP needs also to be specified; in keeping with TS 36.133, it is set equal to RSRP.

For E-UTRAN, the parameters in the test cases for FDD and TDD cells are the same (except for the OCNG pattern); hence it may be possible to describe one single set of test case parameters which applies to both modes. In RAN4, separate FDD and TDD test cases are being developed, even though the requirements are the same and the test cases are in most cases identical (the only exception being when the exact PRACH access delays are specified). GERAN could decide whether to follow the RAN4 approach or to have a single test case for both modes.

3 Cell reselection performance
For reselection to a E-UTRAN cell, the following requirement is currently given: 

A E-UTRAN capable MS shall be able to identify and select a new best E-UTRAN cell on a frequency, which is part of the E-UTRAN Neighbour Cell list, within 30 seconds after it has been activated under the condition that... [continues].

However, the mobile is required to monitor inter-RAT frequencies of higher priority only once every (60*Nhpf) seconds, where Nhpf is the number of inter-RAT frequencies of higher priority. Hence the requirement of 30 seconds cannot be met for a higher priority frequency, and should be extended. For cells on lower priority frequencies, the time of 30 seconds continues to apply.

In TS 36.133, the cell re-selection delay to an inter-frequency cell of higher priority is calculated as (see subclause A.4.2.3.2):

Thigher_priority_search + TevaluateFDD,inter + TSI
where:

· Thigher_priority_search is defined in section 4.2.2 of TS 36.133; in our case it can be considered equal to (60*Nhpf), and if Nhpf = 1 it is equal to 60 seconds;

· TevaluateFDD,inter is the time required for the mobile to evaluate that an inter-frequency cell that has been already detected, but that has not been reselected to, has met reselection criteria, when the filtering of the measurement is taken into account; it is given section 4.2.2.4 of TS 36.133;

· TSI is the maximum repetition period of relevant system info blocks that needs to be received by the mobile to camp on a E-UTRAN cell; 1280 ms is assumed.

A similar formula applies also in the case of inter-RAT reselection from UTRAN to a E-UTRAN cell of higher priority, with the difference that Tevaluate has a different value (see R4-090077 [6] and R4-090532 [7]; in UTRAN this parameter is called TevaluateEUTRA). Note that this parameter depends on the DRX period configured for the mobile.

The allowed reselection time to a UTRAN cell needs also to be increased, in case the mobile uses the priority-based cell reselection algorithm and the target UTRAN frequency has higher priority. A similar formula as above applies also when the target cell is a UTRAN cell, see e.g. R4-090782 [8]. The only difference will be in the value of Tevaluate, which will depend on the source RAT and on the DRX period configured for the mobile.
In GERAN, a similar formula could be used to calculate the cell reselection delay, once suitable values for the “evaluation time” have been derived; they may depend on the maximum period between paging occasions, and on how the measurement filtering is performed in the MS. This is left for further investigation. For the time being, a total value of 70 seconds for the reselection delay is proposed in [4] (in square brackets).
4 Values of E-UTRAN Qrxlevmin
In the LS in GP-081774 [9] that GERAN received at GERAN#40, RAN2 recommended to use for the E-UTRAN Qrxlevmin the range -139..-43 // 2. The range that has been included in 45.008 is a smaller range (-139..-77 // 2; RAN4 has confirmed in [10] that this is acceptable), but the codepoints are those recommended by RAN2 in the LS (-139, -137, etc). When the LS was sent, in the UTRAN and E-UTRAN specs the range used for that parameter was -140..-44 // 2, so the signalled codepoints are -140, -138, etc. It is believed that, in order to harmonise the parameters signalled in the different systems, RAN2’s intention was to revise the range used in their specs to the one recommended in the LS. However, looking at the contributions from the last meetings, it seems that the range in UTRAN and E-UTRAN has been kept unchanged (see e.g. R2-091485 [11], where the parameter Q-RxLevMin is defined as INTEGER (-70..-22) and the actual value of Qrxlevmin is IE value * 2 [dBm]).

Given that changing the values in the RAN2 and (in particular) RAN4 specification would require a lot of effort, it is proposed to revise the range in TS 45.008 to align with the RAN2/RAN4 specifications (even though it is different from what is recommended in the LS). It is therefore proposed to change the codepoints for the parameter E-UTRAN_QRXLEVMIN to: 0 = -140 dBm, 1 = -138 dBm, 2 = -136 dBm, …, etc.
5 Number of frequencies/cells to be monitored

A requirement for the number of E-UTRAN frequencies and/or cells to monitor should be defined, both for idle mode and for connected mode. At present, the maximum number of E-UTRAN frequencies that the mobile can monitor has been set to 3 (both for FDD and TDD); the maximum number of cells per frequency is still [TBD].
In R4-090466 [12] and R4-090584 [13] there are proposals to set the maximum number of E-UTRAN cells and frequencies that a mobile in UTRAN should be capable of monitoring to 4. However, it is proposed to keep the current value in GERAN unchanged to 3. Additionally, given that for E-UTRAN a blacklist approach has been agreed, it does not make sense to specify a maximum number of E-UTRAN cells to be monitored. This is also the approach taken in R4-090466 [12]. As currently there is a limit of 64 for the total number of cells monitored by the mobile, it can be clarified that this limit applies only to UTRAN cells (and to cdma2000 cells where applicable).

In subclause 8.1.2.3.1 of TS 36.133 the following requirement for the inter-frequency measurement capabilities for a mobile in E-UTRAN is given:

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1-1.

A similar requirement is also given in subclause 8.1.2.6.2 of TS 25.133 for the inter-RAT measurement capabilities on E-UTRA frequencies for a mobile in UTRAN:

The UE shall be capable of performing RSRP measurements of at least 4 E-UTRAN cells per E-UTRAN frequency for up to 4  E-UTRAN frequencies.
It should be consider whether a similar requirement should be included also in TS 45.008.

6 Treselection
The parameter Treselection has been introduced to provide some time hysteresis in the reselection process. Regarding the range of this parameter, in UTRAN and E-UTRAN it is possible to signal values from 0 to 7 seconds with a granularity of 1 second. This definition may not be suitable for GERAN. For example, while inter-RAT measurements in UTRAN and E-UTRAN are performed “continually” due to the use of compressed mode, in GERAN 3 seconds out of 13 are available for them. The 3 seconds monitoring period does not need to be continuous and could be split over the 13 seconds period (e.g. three periods of one second); however, the implication is that the values above for this parameter are not realistic for GERAN. In the existing cell ranking algorithm for reselection (see subclause 6.6.5 and subclause 10.1.3.2 of TS 45.008), the reselection criteria need to be satisfied for 5 seconds in order for the reselection to be triggered. One possibility for GERAN could be to keep the current requirement of 5 seconds also for the priority-based algorithm, thus avoiding the introduction of the new parameter Treselection; this would also have the advantage that no signalling is required. An alternative possibility could be to signal the time hysteresis in steps of 5 seconds. This is the approach taken in the CR in [4]; in particular, it is proposed to signal Treselection using 2 bits, and to associate to the four codepoints the values 5 sec, 10 sec, 15 sec and 20 sec, respectively.
7 Further corrections
The threshold THRESH_E-UTRAN_FDD_high has been renamed THRESH_E-UTRAN_high for consistency with TS 44.018 and TS 44.060 (no need to distinguish between FDD and TDD). Additionally, as in GP-090166 [14] and GP-090167 [15] it is proposed to have two parameters for E-UTRAN_MEASUREMENT_REPORT_OFFSET (one for FDD and one for TDD) rather than a single one, this needs to be reflected in TS 45.008.
8 Conclusions

In this document, some corrections required in TS 45.008 for GERAN to E-UTRAN interworking have been identified. A corresponding CR is provided in [4].
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