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On the introduction of GERAN to
E-UTRAN interworking in TS 45.008
1 Introduction

At GERAN#37, a CR to TS 45.008 for the introduction of GERAN to E-UTRAN interworking was provided [1], together with an accompanying document explaining the assumptions made in drafting the CR [2]. The CR was postponed at GERAN#37; a revised version of the CR is contained in [3]. In the present document, further discussion of the principles and the solutions that have been adopted as part of the proposed changes to the specification is provided, following the progress in the RAN working groups.
2 Reselection algorithm
In [4], some corrections and enhancements to the priority-based reselection algorithms have been proposed. The description of the algorithm in the CR has been revised accordingly.
3 Thresholds
Currently there is a discrepancy in the RAN2 and RAN4 specifications on the definitions of the measurement and reselection thresholds. While in TS 36.331 and in the RAN4 specifications (e.g. TS 36.133) the thersholds are given as absolute levels (in dBm), in TS 36.304 they are given as relative levels, with respect to the suitability level (hence in dB).
To the knowledge of the authors, at the time of writing this discrepancy has not yet been resolved in the RAN working groups. This information is important as it is desirable to keep the procedures in the GERAN and in the E-UTRAN/UTRAN aligned. However, one disadvantage of the relative levels is that the mobile needs knowledge of the suitability levels of neighbouring cells, which need either to be signalled in the serving cell or read by the mobile form the target cells.
Regarding the signalling of the thresholds, in [3] it is assumed that 4 bits will be used for signalling each threshold. In [5] it can be seen that, in E-UTRAN, 32 possible values for this parameter are assumed. However, the exact mapping and coding for these parameters is under review in RAN2.
In order to reduce the code/signalling space used to signal the thresholds, one possibility could be to signal only the low threshold, and the an offset from this one to reach the high threshold. This would also make it impossible to have some error cases where the high threshold is signalled lower than the low. Also some "forced" hysteresis could be introduced if the offset starts from 2 or 3 dB or so.
4 Predefined and default configurations
In the LS received from RAN2 [7] it is stated that “only signalling radio bearers (SRB0 and SRB1) will have default configurations
 defined in 36.331”. No mention is made about predefined configurations. Given the information provided by RAN2 [7], in [3] they have not been considered. If required, they can be added at a later stage.
5 Treselection
The parameter Treselection has been introduced to provide some time hysteresis in the reselection process. There are two options, whereby either only one such parameter is defined for all RATs, or one parameter is defined for each RAT or possibly even for each inter-RAT frequency layer.

In [3] it is assumed that only one single parameter is defined for all RATs; this will reduce the amount of signalling required. However, to the knowledge of the authors, RAN2 has decided to define a value of Treselection per RAT. The most suitable option for the GERAN should be discussed.
Regarding the range of this parameter, RAN2 has decided that it shall be possible to signal values from 0 to 7 seconds with a granularity of 1 second. Hence, 3 bits are required for the signalling of this parameter. This is also the assumption made in [3].
6 Time allocated for E-UTRAN measurements
A UTRAN capable mobile in dedicated mode can use 3 seconds out of 13 seconds for 3G measurements. The definition of this requirement was based on the results provided (among others) in [8] and [9]. If a mobile monitors only E-UTRAN, a similar requirement could be defined (subject to confirmation from simulations of cell search times for E-UTRAN cells). But what if the mobile monitors cells of both RATs? Should the requirement be kept as it is, using these 3 second periods for measurements on both UTRAN and E-UTRAN cells, or should a mobile measuring both UTRAN and E-UTRAN (or in general more than one RAT) have different requirements (e.g. x seconds out of 10+x used for inter-RAT measurements, where x may be dependent on the number of monitored RATs)?
These aspects have already been discussed in [10], where it is highlighted that, because there may not be enough search frames to monitor cells in all RATs included in the neighbour cell list, the search frames could be allocated according to the priority of the RATs.
For the time being, in order to minimise the impact on GERAN procedures, it is proposed that the rule of using 3 seconds out of 13 is kept also when monitoring both UTRAN and E-UTRAN. The reason for this is mainly twofold:

· It is expected that most of the time the mobile station will be monitoring only one RAT (in addition to GERAN);

· it is desirable that GERAN procedures (in this case the monitoring of other GSM cells) are impacted as little as possible.

If considered useful, the rule above may be relaxed at a later stage.
Note that in subclause 8 of TS 45.008 it is stated that “If indicated by the parameter 3G_SEARCH_PRIO, the MS may use up to 25 search frames per 13 seconds without considering the need for BSIC decoding in these frames”. Given the particular solution chosen, this statement (and similar ones in other subclauses) does not need to be modified.
For the time being, in [3] it is also assumed that the parameter 3G_SEARCH_PRIO applies to both UTRAN and E-UTRAN.
7 Measurement quantities

In subclause 8.1.5, the measurement quantities for other radio access technologies are described. At present, the following measurement quantities for E-UTRAN are defined: RSRP, RSRQ and E-UTRA carrier RSSI [13]. The ranges for these quantities are under discussion in RAN4, hence their mapping in GERAN is for further investigation. For this reason, the newly created subclauses 8.1.5.4 and 8.1.5.5 are not yet complete, and will need to be revised once the details of these quantities have been finalised by RAN4.

Regarding RSRP, in RAN4 it has been proposed to define for this quantity a reporting range between -44 dBm and -140 dBm with 1 dB resolution [12]. As shown in the paper, 98 codepoints would be required for the signalling, corresponding to 7 bits. In GERAN, it may be desirable to limit this field to 6 bits. In this case, two options are possible:
1. increase the resolution to 2 dB; by doing so, only 50 codepoints
 are required, for which a 6-bit field would be sufficient;

2. limit the reporting range to a 64 dB range; this would be similar to what currently happens for the reporting range of UTRAN RSCP, which is defined between -120 dBm and -25 dBm in TS 25.133, but only between -116 dBm and -52 dBm in TS 45.008.
Also under discussion in RAN4 is whether RSRQ should be used by the network for link quality determination for handover purposes (with a similar role as Ec/N0 for UTRAN), and hence if and under what circumstances it should be reported to the network. For these reasons, monitoring requirements on E-UTRAN cells are for further investigation.
8 Conclusions

In this document, some further issues (with respect to the ones in [2]) identified during the drafting of the CR to TS 45.008 [3] have been discussed; for some of them, corresponding solutions have been proposed, while others may require further investigation. The decisions are reflected in the revised CR submitted to this meeting.
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� Clause 9 of TS 36.331 (v8.1.0) states: “Specified and default configurations are configurations of which the details are specified in the standard. Specified configurations are fixed while default configurations can be modified using dedicated signalling”. From this sentence it seems that the definition of default configurations is different in TS 36.331 and TS 25.331.


� It is assumed that one of the codepoints has the meaning “measured value below lowest reporting value”, while another codepoint has the meaning “measured value above highest reporting value”.





1

