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1 Introduction
Inter-frequency and inter-RAT handover requires UE to perform measurements on cells belonging to another carrier frequency (inter-frequency) and on other technologies (e.g. WCDMA and GSM). For UE with single receiver capability, it is impossible to perform inter-frequency or inter-RAT measurements simultaneously with serving cell reception and transmission, so some gaps must be scheduled to enable the handover measurements for the UE. However for UEs with multiple receiver capability, the measurements could be performed simultaneously with serving cell reception and transmission.
In RAN4 #43 meeting, UE reception capability of simultaneous reception on unicast and dedicated carrier MBMS has been discussed [1] and some options have been agreed on UE minimum performance requirements for unicast and dedicated carrier MBMS [2]. If a UE could simultaneously receive unicast and dedicated carrier MBMS, it will be natural that that UE could be capable to simultaneously carry out inter-frequency or inter-RAT measurements with serving cell reception and transmission. So the mobility related performance requirements for the UEs with such capability should also be considered.
In this contribution, we provided some initial thoughts on the capabilities on simultaneous service reception and inter-frequency/inter-RAT measurements.
2 Discussion
For a UE with the capability of simultaneous service reception and inter-frequency/inter-RAT measurements, similar as the consideration on the capability of unicast and MBMS reception, it will not be desirable to simultaneous support of 2RX serving cell service reception + 2RX inter-frequency/inter-RAT measurements from the terminal implementation point of view, and this solution should be avoided as the minimum UE requirements. So some further considerations are needed to develop the minimum performance requirements for supporting simultaneously service reception and measurements.
In RAN4 #43 meeting, it was agreed to use baseline assumption of 2 RX for defining the minimum performance requirements for the LTE mobility related measurements [3]. However if we only have the minimum performance requirements for measurements on 2 RX, it will not be possible for the UE with 2 RX to have the simultaneous service receiving and inter-frequency/inter-RAT measurements. Since simultaneous service receiving and measurements don’t need interaction for gap scheduling between the network and the UE and they could be performed autonomously by the UE, such measurements will have benefits of signaling overhead and scheduling complexity reduction. Considering this, it would be good to develop the performance requirements for supporting simultaneous service receiving and inter-frequency/inter-RAT measurements.
However, when a UE in handover area, it will usually have relatively worse channel conditions. Then when UE transits one of its 2 RX from service receiving to inter-frequency/inter-RAT measurements, the demodulation performance will be further degraded. So such performance degradation should be balanced with the benefits of simultaneous service receiving and measurements.
If the simultaneous service reception and inter-frequency/inter-RAT measurements should be supported, the related minimum performance requirements should also be studied to have efficient simultaneous demodulation and measurements performance with reasonable cost and complexity. With the reference of the discussion on minimum performance requirements on simultaneous UE reception capability of unicast and dedicated carrier MBMS [2], we could also give some similar options as below:
· Option 1: Minimum UE performance requirements for service demodulation and inter-frequency/inter-RAT measurements will be separately developed based on a single receiver in order to allow efficient performance vs complexity/cost tradeoffs. Additionally enhanced performance requirements for service demodulation and inter-frequency/inter-RAT measurements based on 2Rx assumption will be developed.
Note: with option 1, the current baseline assumption of 2 RX for defining the minimum performance requirements for the LTE mobility related measurements should be revised to 1 RX.
· Option 2: Minimum UE performance requirements for service demodulation and inter-frequency/inter-RAT measurements will be separately developed based on 2Rx assumption. Additionally minimum UE performance requirements based on 1Rx service demodulation + 1Rx inter-frequency/inter-RAT measurements will be considered for ensuring simultaneous UE capability of service demodulation and inter-frequency/inter-RAT measurements.
Note: with option 2, the current baseline assumption of 2 RX for defining the minimum performance requirements for the LTE mobility related measurements will not need to be revised. The further work on the additional performance requirements based on 1RX could be performed in second stage.
In the above 2 options, we can see besides the current baseline assumption of 2 RX, the performance requirements based on 1 RX should also be developed for mobility related measurements to support the simultaneous service reception and inter-frequency/inter-RAT measurements.
3 Conclusions
This contribution provides some considerations on the minimum performance requirements for simultaneous service reception and inter-frequency/inter-RAT measurements with the reference of current discussion on the requirements for simultaneous UE reception capability of unicast and dedicated carrier MBMS. According to the given considerations, we suggest RAN4 could also have some study on the inter-frequency/inter-RAT measurements performance requirements based on 1 RX assumption if it could be agreed to support simultaneous service reception and measurements with reasonable cost and complexity.
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