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1. Introduction

This contribution looks at the 4 main areas which will impact RAN2 upon introduction of carrier aggregation using LAA LTE. 
2. Discussion
Given the agreements so far in RAN1 and in RAN2, a 4 step procedure as shown below in figure 1 could be envisaged.
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Figure 1: General procedure for performing CA with LAA
Measurement Control and Report
In the first step, prior to configuration of LAA channel(s), the UE should be first configured to perform measurements of the potential LAA carriers. An agreement from the RAN1 ad-hoc in Paris was that RSSI measurement reporting should be introduced to provide an initial estimate of the level of interference experienced in any specific LAA band which is not currently active (i.e. with no LAA SCell active). 

Other potential modifications to measurement reporting may include introduction of channel occupancy measurement (i.e. how much time a particular channel experiences interference from other systems) in particular when there is a high density of Wi-Fi or LAA deployments. A measurement configuration may need a combination of RSSI reporting on some channels, RSRP/RSRQ reporting on other channels (which have an active LAA SCell). One potential approach could be to derive an estimation of RSRQ by combining the RSRP measurement of a cell on a licensed carrier which is known to exist on the same site as a potential LAA SCell, with the RSSI measurement on the LAA carrier. 

In addition, it is likely that time-to-trigger behavior may need enhancing, in particular if an SCell is switched on/off frequently – this may result in measurement events not being triggered or triggered too frequently (depending on TTT value). 

There are various measurement enhancements that will need to be considered, especially during the WI phase – however one potential conclusion already of the SI is that new measurement events will need to be introduced to support LAA.
Proposal 1: New measurement events and measurement event behavior will need to be introduced to support measurements of LAA carriers.
RRC (re)configuration

It is fairly obvious that new RRC (re)configuration signaling needs to be introduced for configuration of an LAA SCell. One of the potential enhancements discussed in RAN1 is “fast carrier selection” at L1. For this procedure, RRC will set up multiple carriers for the UE to be prepared to use, and L1 scheduling selects the actual channel used on a per subframe basis. Such a mechanism allows the scheduler to react more quickly to unpredictable interference on LAA carriers than relying on RRC measurement reporting. In order for this to work, it is likely that CSI enhancements would be needed, however this would be in the scope of RAN1. 

Proposal 2: It should be possible to configure fast-carrier switching from RRC by configuring multiple LAA carriers on an SCell. 
User-plane data transfer

From a RAN2 point of view, it was already discussed that moving HARQ processes across carriers in the downlink would be complex and should be avoided. Therefore in order for fast carrier selection to work, we should consider the configuration of multiple “physical” carriers to be associated with a single “logical” LAA carrier. This way, from a MAC point of view there would be only a single HARQ process associated with one LAA “logical” carrier, while L1 scheduling would deal with the scheduling on data onto one of the “physical” carriers associated with that HARQ process (i.e. the selection of one of the LAA carriers would be performed by L1 and hidden from L2). Then, any residual HARQ errors could be dealt with by performing an RLC retransmission on the PCell, avoiding the need to move HARQ processes from the SCell to the PCell or vice-versa.

Proposal 3: From a L2 point of view there is one “logical” carrier per LAA SCell which can be configured with multiple “physical” carriers to be selected by L1 scheduling.
Configuration release condition
As well as the initial measurement control and report, and in addition to the ongoing CSI reporting and L1 scheduling of data, there are several conditions which may require the LAA carrier(s) to be reconfigured. We expect this can be done using an ongoing measurement event which is monitoring RSRQ/RSRP of the configured SCells. If any of the configured carriers are measured to meet a threshold (similar to existing measurement events) then a measurement report should be triggered. In order to avoid interference to other systems the configuration may need to be released or suspended until a new configuration is provided. Alternatively this may be a periodic event which performs re-evaluation of the available/configured LAA carriers. 

Proposal 4: There needs to be a mechanism to report interference via RRC measurement reporting in order to perform a reconfiguration of the LAA SCell, and the UE may potentially need to release or suspend the existing configuration immediately. 

In addition to this, some enhancement may be needed to the IDC procedure in order to suspend/release the LAA configuration to avoid interference to the other system (e.g. Wi-fi) or as a minimum the IDC indication should be able to indicate that the notification is due to co-channel interference from/towards another RAT as opposed to the existing indication of adjacent channel interference. This would mean that if the NW does not reconfigure the LAA SCell to another carrier it would be considered as an error case, because the channel would be unusable from a UE point of view if it is using, or about to use, the same channel for another RAT. 
Proposal 5: If co-channel IDC is detected, the IDC indication should be able to distinguish between this and the existing adjacent-channel IDC report, potentially also suspending or releasing any existing SCell configuration and any subsequent attempt by the eNB to configure the SCell on this carrier should be considered as a NW error case.
3. Conclusion 
In this contribution we have looked at the LAA measurements and carrier selection procedure at a high level and suggest the following enhancements which would need to be considered in the work item phase:
Proposal 1: New measurement events and measurement event behavior will need to be introduced to support measurements of LAA carriers.

Proposal 2: It should be possible to configure fast-carrier switching from RRC by configuring multiple LAA carriers on an SCell. 

Proposal 3: From a L2 point of view there is one “logical” carrier per LAA SCell which can be configured with multiple “physical” carriers to be selected by L1 scheduling.
Proposal 4: There needs to be a mechanism to report interference via RRC measurement reporting in order to perform a reconfiguration of the LAA SCell, and the UE may potentially need to release or suspend the existing configuration immediately. 

Proposal 5: If co-channel IDC is detected, the IDC indication should be able to distinguish between this and the existing IDC report, potentially also suspending or releasing any existing SCell configuration and any subsequent attempt by the eNB to configure the SCell on this carrier should be considered as a NW error case.
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