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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 of these requirements and make some proposals on how to revise them such that implementation becomes feasible.
2. Discussion
Below we discuss the requirements that need to be updated/changed. The underlying assumption for the analysis and proposals is that support of LAA should add a minimum complexity burden compared to that of legacy CA.
2.1. SCell Activation Delay

The SCell activation delay requirements agreed in [3] are reproduced below for convenience:

Tactivate_basic_FS3 = [12] ms + [TDMTC_duration] + (L+[1]) * TDMTC_periodicity, where
TDMTC_duration ≥ TBD ms is the DMTC duration [2], 

TDMTC_periodicity is the periodicity of the DMTC [2],

L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.
It should be noted that Tactivate_basic_FS3 applies for both blind activation, when the UE has not performed any recent measurement of the cell(“cold start”) and if the UE has measured and reported the cell before the activation command was received. During SCell activation, the UE will have to perform the following actions:
1. decode the MAC-CE containing the activation command and send back ACK (4ms)

2. perform all the internal steps needed to activate the SCell(these depend on implementation), one of which is turn on the RF chain that will be processing the CC
3. adjust the AGC(this step will depend on whether the cell is known or not, when the cell was last measured, etc)
4. acquire the exact timing of the cell(this step also depends on whether the cell is known or unknown)
5. process an instance of DRS based on which it should compute the CQI and report the CQI to the eNB. (4ms)  
The [12] ms in the current requirement seems to account for steps 1+2+5. Hence, it is implied that steps 1+2 are performed in 8ms, this requirement is more aggressive than what is allowed from Rel.10 for SCell activation(known cell case is 24ms). We do not believe that support of LAA(essentially a CA feature) should impose tighter requirements on the UE compared to licensed carrier aggregation, hence, we propose to modify this to number to 16ms.
Below we discuss the cases of known SCell and blind activation separately.
Known SCell

In this case the SCell to be activated has been measured before and its timing is considered known. Therefore, step 4 above is not necessary. Step 3, however, could be necessary in some cases. For example, if the SCell to be activated will form an intra-band CA combo with another SCell that is already active (UE has an active LAA SCell and the SCell to be activated is adjacent to it). In this case, the UE will use a single RF chain to process both CCs and it will have to measure the aggregated power in order to properly set the AGC gain state. Hence, one more DRS occasion should be allowed for the case of known SCell. Overall, the proposed requirement is:
Proposal 1. The SCell activation delay for the known cell should be defined as follows:

Tactivate_basic_FS3 = 16 ms + [TDMTC_duration] + (L+2) * TDMTC_periodicity
Unknown SCell
In this case, the UE has to go through all of the above steps to be ready to receive on the activated SCell. According to the current requirement, steps 3, 4 and 5 would have to be performed within only 1 DRS occasion and this does not seem feasible. Adjusting the AGC and receiving the subframe containing DRS means that UE would have to adjust the AGC gain state based only on 1 symbol that could possible contain only CRS. This requirement is currently not present in legacy CA operation, hence, a DRS occasion for AGC adjustment should be added. Performing steps 4 and 5 on a single DRS occasion is also very challenging as it implies that the UE has to first acquire the timing based on PSS/SSS and then process different symbols that are buffered from the same subframe to extract CRS and compute the CQI in order to report it. Since DRS can be found anywhere within the DMTC window (floating DRS is allowed), the UE would have to buffer 5ms of wideband samples (20MHz). Currently, there is no LTE feature that would have such complicated processing (process certain signals based on the timing derived from other signals that occur later in time) and buffering (20MHz bandwidth for 5ms) requirements. Considering all the above, the overall proposed requirement is:
Proposal 2. The SCell activation delay for blind activation should be defined as follows:

Tactivate_basic_FS3 = 16 ms + [TDMTC_duration] + (L+3) * TDMTC_periodicity
2.2. Discovery Signal Measurements
The measurement requirements were 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. 
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. 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 3. 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:

Cell detection:
Tdetect SCC_FS3=Max(([1]+L) * measCycleSCell, TDMTC_periodicity*(NConfigured_SCell+L))
Measurements:
Tmeasure_SCC_FS3_CRS = Max(([3]+M) * measCycleSCell, [3]* TDMTC_periodicity*(NConfigured_SCell+L))

Where is NConfigured_SCell the number of configured SCells, active or de-activated.

The proposed changes are captured in [6].
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:

Proposal 1. The SCell activation delay for the known cell should be defined as follows:

Tactivate_basic_FS3 = 16 ms + [TDMTC_duration] + (L+2) * TDMTC_periodicity 
Proposal 2. The SCell activation delay for blind activation should be defined as follows:

Tactivate_basic_FS3 = 16 ms + [TDMTC_duration] + (L+3) * TDMTC_periodicity
The changes for the activation delay are presented in [5].
Proposal 3. 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 proposed changes are captured in [6].
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