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1. Introduction

In RAN2#60-bis meeting in Sevilla, document [1] related to signal of gap parameter scheme was agreed as follow:

· Fixed set of measurement gap patterns is defined in the RAN4 spec (does not preclude addition of new patterns as need is identified by RAN4)

· RRC signalling uses a reference to one of these fixed gap patterns

· Starting time would be signalled explicitly when pattern is activated
Remaining issue on gap signaling is the relation between the usage of measurement gaps and multiple frequencies/multiple RATs.
This document discusses this issue and proposes to send LS to RAN4 on this aspect.
2. Discussion

In LTE system, inter-frequency measurement and inter-RAT measurement was supported as gap assisted measurement. For inter-frequency measurement, network can configure multiple inter-frequencies measurement to UE for inter-frequency mobility purpose. In addition, network may configure multiple RATs measurements (e.g. both inter-frequency E-UTRAN and GERAN, or both UTRAN and GERAN) to UE for inter-RAT mobility purpose. 

Based on current RAN2 agreement on measurement gap pattern (i.e. fixed set of measurement gap patterns), it is good to consider on the possible impact upon network configured multiple frequencies of the same RAT and multiple RATs to UE.      

Multiple frequencies of the same RAT
For the scenario of multiple frequencies of the same RAT, this gap-assisted measurements configuration is not rare as consider each operator could operate more than one carrier frequency of the same RAT. There are two approaches. First approach is to use one gap pattern per one frequency. Second approach is to use one gap pattern for multiple frequencies. First approach (i.e. one gap patter per one frequency) reduces the delay in having UE compute the measured result and send measurement report. However, this increases the gap periods which reduce the chances for UE to perform data transmission.

In second approach (i.e. one gap pattern for multiple frequencies), the UE performance requirement can be relaxed is a potential issue, since the number of frequencies affects measurement behaviour. In both cases, minimum UE performance requirement for measurement should be specified in RAN4 specification. Therefore, we would like to propose to ask RAN4 to check whether signalling should supports one gap pattern per one frequency, or one gap pattern for multiple frequencies.
Multiple RATs
For the scenario of multiple RATs, in current LTE, whether one gap pattern can be used for multiple RATs at the same time or whether one gap pattern can be used among multiple RATs is still not clear. As mention above, fixed set of measurement gap patterns is agreed for 3GPP systems (e.g. UMTS and GSM). Consider the case when one gap pattern is used for multiple RATs at the same time, this shall increase complexity for UE implementation. Reasoning is in current WCDMA gap pattern, different gap patterns is adopted for GSM carrier RSSI measurement, Initial BSIC identification and BSIC re-confirmation. Hence, it seems having one gap pattern to be used for multiple RATs at the same time may not be feasible. This is also related with RAN4. Therefore, it’s also good to ask RAN4 to hear their view. 
3. Conclusion

Based on the above discussion on configuring multiple frequencies of the same RAT and multiple RATs to UE, it can be concluded that RAN2 needs more feedback from RAN4 in order to decide gap signalling format. Hence, LS on this aspect should be sent to RAN4 to confirm if measurement gaps are common for all gap–assisted measurements.

The description text for the LS is shown in Annex. 
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1. General Discussion

Current RAN2 agreement on measurement gaps are as follow:

· Fixed set of measurement gap patterns is defined in the RAN4 spec (does not preclude addition of new patterns as need is identified by RAN4)

· RRC signalling uses a reference to one of these fixed gap patterns

· Starting time would be signalled explicitly when pattern is activated

RAN2 has discussed on 
· whether measurement gaps should be configured for each frequency of the same RATs
· whether measurement gaps should be configured for each RATs.
RAN2 concluded that this should be asked to RAN4.
2. Actions

To TSG RAN4:
TSG RAN2 kindly asks TSG RAN4 to answer the following question:
a whether measurement gaps should be configured for each frequency of the same RATs? 

b whether measurement gaps should be configured for each RATs?
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