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Measurement related issues for

GERAN / E-UTRAN interworking
1 Introduction

RAN1 has currently identified the following measurements on E-UTRAN neighbouring cells to support mobility (including mobility from other RATs) [1]:

· RSRP (Reference Signal Received Power)
· E-UTRA carrier RSSI

· RSRQ (Reference Signal Received Quality)
Although discussions are still going on in the RAN working groups, whatever the outcome of the discussions, the agreed measurements will also be performed by a multi-RAT terminal supporting E-UTRAN while in another RAT.

The objective of this paper is to discuss some information that TSG GERAN will require from the RAN working groups once a final agreement has been made, particularly on issues related to measuring on E-UTRAN cells while in GSM.

2 Further information required by TSG GERAN
2.1 Measurements

Some information that will be required from RAN1 and/or RAN4 is the range that the measured quantities can take, in order to define in the GERAN specifications the ranges and the associated signalling to be used by the MS when reporting the measurements to the network or to define thresholds for reselection / reporting.
Additionally, information to determine how these measurements map to the measurements on GSM cells (RXLEV etc.) will also be required, which is needed – for example – to calculate the relative ranking of cells of different RATs (e.g. for cell reselection).
2.2 Centre frequency encoding
In LTE, the centre frequency is identified by means of the EARFCN [11], which is the equivalent of the UARFCN in UTRAN. Some information that is required by GERAN is how the frequencies are encoded. To the knowledge of the authors, this has not yet been decided in the RAN groups, although some proposals have been made [2].
2.3 L1 parameters in the system information
RAN1 has discussed the L1 parameters to be included in the system information, and the conclusions of the discussion can be found in [3] and [4]. According to the LSs, the system information in a cell should contain the following parameters about the cell itself
,
:

· Downlink system bandwidth (4 bits)
· Reference-signal transmit power (0-6 bits)
· Number of transmit antennas (1-2 bits)
Both the bandwidth and the number of TX antennas (hence the MIMO configuration) need to be signalled in the system information because they cannot be derived from the cell search process. 
At present there is an ongoing discussion in RAN4 about what bandwidth the UE should use when performing measurements (see for example [5], [6], [7] and references therein). The conclusion of the discussion may have implications in GERAN. For example, if the bandwidth and/or the MIMO configuration of a E-UTRAN cell are required in order to perform measurements on that cell, these parameters may have to be provided in the NCL
. Alternatively, for the bandwidth one option is that, if it is not provided for an LTE neighbour cell, the mobile only measures on the 72 central sub-carriers (which is also equivalent to the minimum cell bandwidth) of that cell. But in this case the required measurement time may be longer, due to the tradeoff between measurement bandwidth and time to achieve a defined level of accuracy (by measuring over a bandwidth wider than 72 sub-carriers, more RS energy is obtained which can improve measurement accuracy).
Whether additional information about LTE neighbour cells needs to be provided in the system information or measurement information in the GERAN needs to be evaluated. Further guidance from the RAN working groups will be required on these issues.

For example, subclause 12.1 of TS 36.801 [10] indicates, in case of intra-frequency measurements, a value of 200 ms for the physical layer measurement period for RSRP. For inter-frequency measurements, the measurement period is still under study. A GERAN mobile in dedicated mode or packet transfer mode performs measurements in idle frames, which are only a few ms long (the actual duration depends on the timeslot assignment [8]) and repeat with a period of 120 ms; additionally, only a small portion of those are available for E-UTRAN monitoring purposes. The requirements for the active mode in GERAN will be based on the requirements for the inter-frequency (gap-assisted) case rather than the ones for the intra-frequency case. If the requirements depend on the actual transmission gap pattern used, then a pattern similar to the GSM idle frames should be investigated.
3 Conclusions

In this contribution, some topics on which TSG GERAN will require more information from the RAN working groups have been highlighted. This information will help GERAN in progressing the work on GERAN-E-UTRAN interworking, and in particular in defining the interworking requirements in TS 45.008 [12].
While the sourcing companies appreciate that not all the answers to the questions above may be available at this point in time, they request that the relevant information is provided to TSG GERAN once the details have been agreed in the RAN working groups. 
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� This is the information provided on the Broadcast Channel (BCH); other information may be provided on the Downlink Shared Channel (DL-SCH), see subclause 7.4 of � REF _Ref170904130 \w \h ��[9]�. Note also that this is not the only system information carried on the BCH.


� Subclause C.1.4 of TS 36.300 � REF _Ref170904130 \w \h ��[9]� lists the information required by the mobile prior to cell access (transmission/reception).


� In the current neighbour cell list for UTRAN an information element has been included (Bandwidth_FDD) to indicate the bandwidth of the UTRAN FDD cells; however, this is currently unused, given that only one bandwidth is possible. On the other hand, for UTRAN TDD cells, the Bandwidth_TDD IE can take on two possible values (3.84Mcps and 1.28Mcps).
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