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1. Introduction
In RAN#77 the core requirements for the LAA work item [1] were agreed [2], [3], [4]. Many of the requirements are still in square brackets and some further discussion is needed. In this paper we discuss some the measurement requirements and make some proposals on how to revise them such that implementation becomes feasible.
2. Discussion
In RAN4#78 corrections for LAA core requirements were discussed at length and some updates to the SCell activation requirements were agreed. Measurement requirements were also discussed but agreements could not be reached.
2.1. Discovery Signal Measurements
The measurement requirements were initially agreed in [2]. The requirements are defined for intra-frequency, activated SCell(same as intra-frequency) and deactivated SCell. The requirements for activated and deactivated SCell are different but all are defined in a similar manner:
Tidentify=Tpss/sss acq+Tmeasure

Tpss/ss acq is the time needed to acquire PSS/SSS(cell id) and Tmeasure is the time needed to measure RSRP, each based on a different number of DRS occasions where the UE can perform measurements. Multiple companies expressed the view that the UE will only be able to take one RSRP measurement sample if can detect PSS/SSS in the DRS occasion. This should be one of the key principles in defining the requirements. As such, the formula above should be re-written as:
Tidentify=Tpss/sss successful acq x N (Eq. 1),  where Tpss/sss successful acq is the time need to successfully detect PSS/SSS and N is the number of samples needed for averaging. 

The formula above is based on the understanding the UE is ready to report the RSRP of a detectable cell after Tidentify.

One of the issues that was brought up is that from the current requirements it is not clear when the UE should perform single shot and multi shot measurement, or whether it should report a measurement immediately after it detected the cell or average a certain number of samples before reporting. A differentiation of “single shot” vs. “multi shot” based on signal strength does not seem feasible in field operation because the received signal level varies and it could cross this borderline at any time. For example, if the UE averages 2 or 3 samples because the received signal was below the single shot thresholds, what should it do if the receive signal goes above the single shot threshold? Should the UE report the measurement right away or continue to average the measurement until the desired number of samples is accumulated? Furthermore, the UE should also implement some decision criteria which implies that the UE has to do some signal quality estimation that will make the implementation very complex. 
Based on the above observation the measurement requirements should be corrected such that the number of samples averaged does not depend on the received signal strength or quality. As such, only single shot or only multi shot should be kept. Considering that the multi shot measurement is more reliable and more accurate because of the time averaging, we propose to maintain only the multi shot requirement with the lower SNR side condition. 

Proposal 1. The measurement requirements for LAA should only be based on multiple sample averaging.

Based on proposal 1, (1) should be rewritten as:
Tidentify=Tpss/sss successful acq x 5 (Eq. 2). 
This is based on the assumption that 5 measurement samples would be averaged for reporting. It can be further discussed if only 1 side condition is kept for PSS/SSS acquisition or 2 side conditions are used.
From the current requirements it is implied that the UE should be able to measure in parallel all the CCs because there is no scaling based on the number of CCs and the DMTC occasions could be synchronized or almost synchronized. Similarly to the activation case, the UE has to buffer and perform search (even for measuring CRS) on an entire DMTC duration. In legacy CA operation, the UE has the freedom to perform measurements at different times and it is possible to share some of the searcher resources between different carriers depending on the design. If for LAA all the measurements have to be performed in parallel on all the CCs, there would be an additional burden on the buffering and processing capabilities of the UE. The implementation of LAA would lead to increased UE complexity compared to legacy CA operation. Hence, the measurement delay should be scaled based on the number of CCs that are configured at the UE and the number of DRS occasions available during the measurement period in such a way as to allow 1 DMTC occasion per measurement sample per CC. 
Proposal 2. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.

The modified requirements are shown below:

Tidentify = Max(([5]+M) * measCycleSCell, [5]* TDMTC_periodicity*(NConfigured_SCell+L))

Where measCycleSCell is the shortest configured measurement cycle amont all the configured SCells and NConfigured_SCell is the number of configured SCells, activated or de-activated.

3. Conclusion
In this paper we presented a brief analysis of some of the RRM requirements defined for LAA. Based on our analysis we made the following proposals to update the requirements:
Proposal 1. The measurement requirements for LAA should only be based on multiple sample averaging.
Based on proposal 1, (1) should be rewritten as:

Tidentify=Tpss/sss successful acq x 5 (Eq. 2).
Proposal 2. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
The modified requirements are shown below:

Tidentify = Max(([5]+M) * measCycleSCell, [5]* TDMTC_periodicity*(NConfigured_SCell+L))
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