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Discussion and Decision

1. Introduction
At RAN#65, a new study item on Licensed-Assisted Access (LAA) using LTE was approved in [1]. As LAA is supposed to operate on unlicensed spectrum, the related requirements and design targets for this LTE feature will be clearly impacted by unlicensed spectrum regulations as well as support for fair co-existence with other technologies on the same frequency band. 

In this contribution, we summarize some of the requirements and design targets for LAA to be captured into the LTE LAA TR. 

2. Discussion
Some specific requirements and target setting are already given by the LAA SID in [1]. In the sequel, we discuss some of the requirements and design targets based on the SID below.

1. One design to comply with all regional regulatory requirements – targeting a single global solution

It is important that 3GPP is targeting a single global solution that can be operated according to all the regional (regulatory) requirements. This is essential to guarantee the success of the LAA feature in the long-run. 
Furthermore, LTE LAA design should at least provide sufficient configurability to enable efficient operation in all geographical regions, without mandating all different regulatory side conditions to be met simultaneously (i.e. avoiding design for worst case scenario which in practice can never occur). An example of such a parameter could be the maximum channel occupancy time (the maximum time a device may transmit once the channel has been detected to be “free”), which may vary between regions, beside others. 
Regional requirements and their impact on operation on unlicensed spectrum are discussed in a companion contribution [2].
2. Co-exist with existing and future uses of unlicensed spectrum (specifically Wi-Fi)

The SID in [1] clearly sets a requirement on a fair co-existence with existing Wi-Fi networks, in order to not deteriorate the performance of a Wi-Fi network more than other unlicensed spectrum technologies (including Wi-Fi itself). Note, that e.g. the ETSI regulations in [3] define methods for fair co-existence based on Listening-before-Talk (LBT) through clear channel assessment (CCA), respectively. Moreover, dynamic frequency selection (DFS) is a regulatory requirement for some frequency bands as identified in [2] in order to protect e.g. weather radars etc. 

In addition also multi-operator LAA co-existence as well as co-existence within a single LAA network is a very important design target, as we also note as a separate requirement in terms of single and multi-operator support below.
In-device co-existence is also specifically mentioned in the SID. As with all types of carrier aggregation, the issue of in-device co-existence is an important issue to be considered. But this generic requirement is not different to any other type of band/band combination specific CA work in RAN4. 

More detailed discussion on the needed co-existence requirements for LAA and some potential solutions are addressed in our companion contribution [4] and example co-existence results are presented in [5].
In general it is worth noting that the actual channel selection should be dynamic, thus the LAA operation should first aim to find a “free” channel. Only when a “free” channel (or a channel with low utilization) can’t be found, then operation in a co-channel situation (with another LAA or Wi-Fi network) will be needed. Therefore, some kind of autonomous LAA carrier selection will be required in order to make LTE LAA a success.
3. Single and multi-operator scenario to be supported
The SID [1] clearly specifies this design target already. As a consequence of this design target, mechanisms for co-existence of several LTE LAA nodes of a single operator as well as multi-operator co-existence needs to be taken into account, as discussed already above. 

4. “Licensed-Assisted Access” is considered a Secondary Component Carrier integrated into LTE

The LAA is targeting SCell only operation, i.e. no stand-alone or dual-connectivity functionality as indicated in the SID [1]. Further, LAA is to support operation with licensed band LTE FDD or LTE TDD PCell, assuming ideal backhaul between PCell and SCell. As we discuss below, the target should moreover be to reuse the LTE carrier aggregation framework (as much as possible).

5. LTE LAA DL and UL (as SCell) to be studied
The SID [1] indicates that the studies should include LAA DL SCell operation as well as LAA UL SCell operation, but the higher priority should be given on completing the LAA DL SCell scenario.

As the SID already hints on the higher priority DL, the consequence might be that the LAA DL SCell and LAA UL SCell features may not be available at the same point of time (in terms of 3GPP releases). Moreover, some UEs might support LAA DL SCell only, whereas other UEs (potentially in a later release) might support LAA UL SCell operation as well. In order to prevent some backwards compatibility issue within LAA itself, the LAA design is to guarantee co-existence of LAA DL only UEs as well as LAA UL&DL UEs (potentially in a later phase) on the same LTE LAA SCell. 

6. Reuse existing LTE features as much as possible
The SID clearly highlights the intent to reuse LTE features as much as possible to enable LAA operation. Per se, there isn’t really any strict backwards compatibility requirement compared to earlier releases, as there isn’t any unlicensed spectrum LTE technology available yet and consequently legacy UEs do not exist. Nevertheless, the intent is to operate LAA as an LTE SCell with as similar to current LTE carrier aggregation operation as possible. 
Existing, specified LTE features as well as other earlier studied functionalities that can be reused (as much as possible) to enable LAA operation include beside others e.g. 

· the LTE carrier aggregation framework (Specified in Rel. 10-12)

· LTE TDD frame structure (incl. eIMTA to facilitate flexible UL/DL reconfiguration)

· Discovery Signals and the related measurements and procedures (Specified in Rel. 12)
· Small Cell Dynamic ON/OFF and New Carrier Type (Studied in Rel. 12)
There is clearly a target to reuse existing features, and to make use of the past studies, but at the same time one might ask if all LTE features need to be supported on LAA as well. Some LTE features might require rather significant changes to make them operational also for LAA. Another class of features might not make too much sense to be operated on LAA as the baseline assumptions of the feature are not applicable any longer considering the LTE operation on unlicensed bands. Therefore, the target should be to enable LTE features on LAA as long as the needed feature adaptation stays within a reasonable additional complexity and the feature makes logically sense to be operated on LTE LAA. 
3. Summary and conclusions
In this contribution, we discussed requirements and targets of the LAA features studies. As a summary, we just would like to highlight the identified requirements incl. targets as a bullet point list below:

· One design to comply with all regional regulatory requirements – targeting a single global solution

· Co-exist with existing and future uses of unlicensed spectrum (specifically Wi-Fi)

· Fair co-existence with existing Wi-Fi networks
· Requirement on Listening-before-Talk (LBT)
· Requirement on dynamic frequency selection (DFS)
· In-device co-existence
· Autonomous LAA carrier selection to mainly use ‘free’ channels
· Single and multi-operator scenario to be supported
· Multi-operator LAA co-existence as well as co-existence within a single LAA network
· “Licensed-Assisted Access” is considered a Secondary Component Carrier integrated into LTE

· SCell only operation, i.e. no stand-alone or dual connectivity functionality
· Licensed band LTE FDD or LTE TDD PCell
· Reuse the LTE carrier aggregation framework
· Assuming ideal backhaul between PCell and SCell
· LTE LAA DL and UL (as SCell) to be studied
· Co-existence of LAA DL only UEs as well as LAA UL&DL UEs (potentially in a later phase) on the same LTE LAA SCell

· DL LAA CA capability seems to be a prerequisite for UL LAA CA capability in the UE
· Reuse existing LTE features as much as possible
· Reuse LTE features as much as possible to enable LAA operation

· Enable LTE features on LAA as long as the needed feature adaptation stays within a reasonable additional complexity and the feature makes logically sense to be operated on LTE LAA
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