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1. Introduction

NSSS based RRM measurement has been discussed in RAN4 for several meeting. However, the issue regarding multiple antenna transmission is still there. In this contribution we provide further discussion on it. After discussion some proposals are also provided.
2. Discussion
The situation is that RAN4 had already confirmed the feasibility of NSSS based RRM measurement under the assumption that NSSS is always transmitted from Tx port 2000. However, in RAN1 specification, NSSS can be transmitted from any port or combination of ports, which may differ from NSSS to NSSS occasion [1].
Theoretically, if multiple transmission diversity schemes are employed, UE measurement performance may be degraded under static channel. This also has been demonstrated by companies many times in previous RAN4 meeting. A possible solution is to provide some information to the UE on how the diversity scheme is changed. For instance, if network can indicate the periodicity of the change, UE can at least make sure every time it can do the measurement on the same TX diversity. Some company still had concern on the measurement performance that if UE keeps measuring the least welcome diversity. We think this may be a problem under static channel. In real fading channel this degradation may be alleviated. However, it could be quite challenging to quantitatively analyse the impact from potential diversity schemes, since there is no any restriction in RAN1 specification and it is up to implementation. Theoretically the diversity schemes can be anything in real life. It is unrealistic to run simulation to verify all the potential schemes. 

For instance, if the diversity is changing with 40ms periodicity (the diversity is changing every other NSSS occasion), UE probably can aware on which occasion it may get a better result after doing cell search. In such diversity, UE may observe different peaks on adjacent NSSS occasion when doing correlation. When the cell is successfully detected UE may know where to do the measurement. However, this is quite implementation issue and require some “extra” work in cell search procedure. But if the diversity scheme is indicated to UE, it could be helpful for UE to make the decision on which occasion to measure. For instance, if network indicates only one antenna port is being used, UE can do the measurement anywhere as it want. If network indicates that the diversity changing periodicity is 40ms, UE can simply try the two candidate measurement occasions. According to our simulation result in [2], NSSS can provide much better gain in accuracy compared with NRS. If we don’t shorten the measurement period, UE can have more time to “study” diversity scheme. So with network guidance on the diversity scheme and relative loose measurement period, it shall be feasible for UE to do RRM measurement based on NSSS.
Proposal 1: with network guidance on the transmission diversity scheme, NSSS is feasible for RRM measurement.
Another issue is where should the UE measure the NRSSI in NSSS based NRSRQ measurement. In our opinion measuring the NRSS using the same resource as the NSSS might or might not bias the results, depending on network load. In a heavy load network the NRSSI on NSSS subframe would probably be the same as other subframes. If the load is light, NRSSI on NSSS subframe might be slightly larger than other subframe, which means the NRSRQ might become smaller. Note that the only place where NRSRQ is used is in cell selection/reselection procedure when UE judging a cell can fulfil the S criteria or not. So in a light load network the Qqualmin in system information probably will be set as a relative smaller value, to welcome more UE to camp on. In such case we think a slightly bias in NRSRQ measurement will not result in significant system impact. On the other hand, if UE is required to do the measurement on other subframe rather than the one that carries NSSS, we may lose the benefit of using NSSS for RRM measurement. And the UE complexity may be increased.
Proposal 2: NRSSI in NSSS based NRSRQ measurement shall be performed on NSSS subframe.
3. Conclusions
In this contribution, we provide discussion on remaining issue of NSSS based RRM measurement. After discussion the following proposals are made:
Proposal 1: with network guidance on the transmission diversity scheme, NSSS is feasible for RRM measurement.
Proposal 2: NRSSI in NSSS based NRSRQ measurement shall be performed on NSSS subframe.
4. Annex
Simulation results of NSSS measurement accuracy:
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Figure 1 EPA1, 800ms, NRS SNR = -12.6dB, NSSS SNR = -15.6dB
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Figure 2 EPA1, 800ms, NRS SNR = -12.6dB, NSSS SNR = -12.6dB
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Figure 3 EPA1, 800ms, NRS SNR = -12.6dB, NSSS SNR = -9.6dB
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