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1 Introduction

In [1] RAN4 has replied to RAN1’s question related to UE measurements in support of the two-stage MIMO OTA test method in [2]. In this document we discuss the required measurements, their feasibility and the required RAN1 specification work in order to finalize the two-stage MIMO OTA test method support from the RAN1 side within the Rel. 11 timeframe. 
2 Discussion

2.1 RSAP and RSARP Measurements
In its LS response in [1], RAN4 has provided further information and some initial answers to RAN1’s questions. As it is the intention of RAN4 to complete UE MIMO test method(s) as part of the release 11 specifications, it would be beneficial for the progress in RAN4 if based on this additional although limited information from RAN4, RAN1 was be able to provide its view on whether it is feasible to define new UE measurement quantities for estimating UE’s Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP) for both E-UTRA and UTRA. It would also be good to understand what would be a reasonable time frame for developing these new measurement quantities. As noted by RAN4 in its LS, the decision on the actual specification for capturing these potential new UE measurements are still open and at this point of time it would important for RAN4 to receive RAN1’s feedback on the feasibility for the proposed new UE measurement quantities for E-UTRA and UTRA.
As the true radiated MIMO OTA test methods can be used for testing any UTRA and E-UTRA Rx diversity or MIMO terminal’s DL throughput including legacy UE’s DL throughput, there might also be interest to extend the two-stage MIMO OTA test method also to the legacy UEs in order enable testing of all UTRA and E-UTRA Rx diversity and MIMO UEs if the two-stage MIMO OTA test method is selected by RAN4. This would practically mean that these new UE measurement quantities would need to be supported by all UTRA UEs supporting either Rx diversity, MIMO or both and all E-UTRA UEs. It would also be beneficial to understand RAN1’s view on the feasibility to extend these potential new UE measurement quantities also to the closed releases and legacy UEs. 
Observation 1:
· New measurement quantities would need to be defined for Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP) both for UTRA and E-UTRA UE.
2.2 Estimation of Self-interference in Two-stage MIMO OTA test method

In the response LS RAN4 has indicated that in addition to the potential new UE measurements for Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP), for which RAN4 has requested RAN1’s support already earlier, also new UE measurement or estimation for self-interference would be required for the two-stage MIMO OTA test method to operate. 
The estimation of UE self-interference in the two-stage MIMO OTA test method is needed as during normal operations self-interference affects DL throughputs but unfortunately the two-stage MIMO OTA test method does not directly take self-interference into account as part of the testing unlike true radiated MIMO OTA test methods which include the effect of self-interference inherently in the testing process. 
Accurate estimation of UE self-interference during the two stage MIMO OTA testing would be required to make sure that the DL throughput test results from the two-stage MIMO OTA test methods are comparable with the DL throughput test results of the true radiated MIMO OTA test methods and also to be reflect real terminal operation situations and device DL throughput performance. As part of self-interference estimation or the two-stage MIMO OTA test method it is also necessary to identify how much the estimated self-interference degrades the DL throughput in given test conditions. This will be required, as the final MIMO OTA test results are given as absolute DL throughput and the achieved DL throughput directly determines whether a Device Under Test (DUT) meets the corresponding requirements and passes the tests. 
The very first RAN4 studies for self-interference estimation for the two stage MIMO OTA test method e.g. in [3] and [4] have suggested that self -interference could be estimated e.g. by UE measuring RSRP and RSRQ ([3]) or by UE estimating received SINR ([4]). However, as indicated in the RAN4 LS RAN4 has not found a suitable method for the self-interference estimation for the two-stage MIMO OTA method yet. As the existing RSRQ measurement quantity (RSRQ=RSRP/RSSI) includes both noise and interference, it is difficult to see how a test equipment would be able to extract UE’s self-interference from this existing measurement quantity, which always at least contains noise even if the test system did not contain any additional interference. It is also worth noting that RSRQ and RSRP measurement quantities are defined so that UE implementation freedom is allowed for measurements within the measurement period of 200 ms. New UE SNIR measurement quantity could of course be defined for self-interference estimation purposes. This SNIR measurement would, however, need to be done inside the UE in order to obtain an accurate estimate how much self-interference reduces DL throughput in given conditions. The definition of new UE SNIR measurement quantity seems like a quite an exhaustive task and limits device implementations only for testing purpose and even for MIMO OTA testing RAN4 has already identified true radiated test methods, which do not require any specific UE support (i.e. normal commercial UTRA and E-UTRA Rx diversity or MIMO devices can be tested).  It is also worth noting that  these first RAN4 contributions on self-interference estimation practically only consider broadband and continuous noise like interference but does not discuss how interference, which may only  be present on certain part of the bandwidth and rather short term in nature, is modelled or estimated. It is also worth noting that self-interference might not be on the same level for each of the RX chains depending on the specific UE design as well as especially, if the antenna is used only for DL reception or also for UL transmission. For evaluating impacts of self-interference on DL throughput estimates in the two-stage MIMO OTA method, the whole UE transceiver chain would need to be considered. From this perspective it would be beneficial if RAN1 was able to give guidance to RAN4 whether it would be feasible to define a new UE measurement also for the purposes of estimating self-interference in the two-stage MIMO OTA test method. 
The discussions in this section can be summarized in the following observations:

Observation2: Self-interference may be caused by many different sources inside the UE (besides the cellular transmitter, other terminal radio technologies incl WiFi, BT etc., different clocks for all kinds of baseband operation incl. application processor, effect of electronics related to the display operation, …).

Observation 3: Self-interference varies over time and frequency due to the different nature of the varying sources of inter-terminal self-interference.

Observation 4: New self-interference estimation and UE measurement reflecting this behavior would need to be defined both for UTRA and E-UTRA
2.3 Feasibility of UE measurement support for Two-stage MIMO OTA test method

Considering that RAN#58 in December 2012 aims at freezing the release 11 specifications functionally it would seem rather challenging to complete the new UE measurement quantities before the functional freeze as it means that the new measurement quantities would need be agreed both for E-UTRA and UTRA in the November RAN WG meeting. So far even proposals for the new UE Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP) measurement quantities have only been made for E-UTRA. As indicated in the RAN4 response LS [1], number of details for the UE RSAP and RSARP measurements are still under study in RAN, which makes the completion of the measurement quantities and especially for ensuring the future-proofness of newly defined measurement quantities even more difficult. 
As noted in the RAN4 reply LS [1] in order to complete the two-stage MIMO OTA test method in the release 11, it would also be necessary to define method or new UE measurements for estimating self-interference in the two-stage MIMO OTA tests and also identify how much this self-interference affects downlink throughput, which is the final figure of merit in the test results and is used for verifying whether the device meets the corresponding MIMO OTA requirements. As indicated in the RAN4 LS and discussed further in this document, studies for finding a good method for estimating and potentially also modeling self-interference and its DL throughput impacts in the two-stage MIMO OTA test method are still in rather early phase. Therefore, the finalization of the self-interference estimation seems even more challenging than the finalization of the RSAP and RSARP measurement quantities by the November RAN WG meeting. However, in order to complete the two-stage MIMO OTA test method as a whole, both the new UE Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP) measurement quantities as well as taking into account self-interference in the two-stage MIMO OTA testing are necessary for successful testing. 
3 Conclusions

In this document we discussed the required measurements, their feasiblitiy and the required RAN1 specification work in order to finalize the two-stage MIMO OTA test method support from the RAN1 perspective, which lead to the following observations:

· Observation 1: New measurement quantities would need to be defined for Received Signal Antenna Power (RSAP) and Received Signal Antenna Relative Phase (RSARP) both for UTRA and E-UTRA UE.
· Observation 2: Self-interference may be caused by many different sources inside the UE (besides the cellular transmitter, other terminal radio technologies incl WiFi, BT etc., different clocks for all kinds of baseband operation incl. application processor, effect of electronics related to the display operation, …).
· Observation 3: Self-interference varies over time and frequency due to the different nature of the varying sources of inter-terminal self-interference.
· Observation 4: New self-interference estimation and UE measurement reflecting this behavior would need to be defined both for UTRA and E-UTRA.
In order to finalize the two-stage MIMO OTA support from RAN1 perspective within the release 11 timeframe, we would need to finalize the specification of
1. RSAP and RSARP for E-UTRA

2. RSAP and RSARP for UTRA

3. Device self-interference measurement support for E-UTRA

4. Device self-interference measurement support for UTRA

in the RAN1#71 meeting (Nov. 2012). As currently only the first bullet (E-UTRA RSAP and RSARP) has been discussed so far and based on the RAN4 reply LS [1] even for this part not all the questions raised by RAN1 could be answered at this point of time, it seems impossible for RAN1 to provide the needed appropriate specification support for the two-stage MIMO OTA test method in the release 11 timeframe as further and more detailed discussions in RAN1 on the open issues would need to take place. 
We therefore propose:

Proposal: Post-pone the RAN1 specification support for the two-stage MIMO OTA test method to release 12 and indicate this to RAN4 in an outgoing reply LS from RAN1 at RAN1#70bis.
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