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1 Introduction

Way forward on LBT core and test requirement was discussed in [1] in last meeting but no consensus was reached in RAN4. This contribution gives some further considerations on LBT standardization in RAN4.

2 Discussion

In the way forward that was not agreed on at the last meeting [1], it was proposed to define core requirements in TS 36.104 and test procedure in TS 36.141 respectively for LBT mechanism. The proposed core part includes:

Specify the following requirements in 36.104

· LBT BW: The LBT bandwidth will be 20 MHz, as it is agreed so far. 

· Energy detection thresholds: depends on RAN1 

· Random back-off values:  depends on RAN1 

· Maximum channel occupancy time: depends on RAN1 

· LBT measurement accuracy requirement: Base Station should be able to assess whether the medium is busy or idle within X usec with Y% probability. 
And the performance part includes:

Capability to perform Energy detection 

· Includes performance of energy detection threshold, LBT measurement accuracy tests, etc.

Channel access mechanism tests

· Depends on LBT parameters, e.g. random back-off time, maximum channel occupancy time, etc 
In addition, there were also proposed multi-node tests. 

LBT tests are necessary to verify LBT capability of the base station which is also justified in [2]. But for LBT related parameters such as energy detection threshold and maximum channel occupancy time, because they are being discussed and will be determined in RAN1, there may be several options to handle them in RAN4 as provided below:

Option 1: Define specific LBT related parameters in TS 36.104 which aligned with the proposal in [1]

1a) Reach consensus on the parameters needed in the core specification and complete the definition in TS 36.104 with other core requirements. Note RAN4 progress would depend on the RAN1 conclusion as RAN1 still has some open issues related to LBT, ;

1b) Focus on specifying how to test LBT in the performance part, if we find some parameters are necessary to be reflected in the core specification, category F CR can be provided later to TS 36.104 to include corresponding parameters. Since we have more time to complete the performance part beyond Dec. 2015, this option relies less on the progress of RAN1 at the Nov. meeting.
Option 2: Define LBT related parameters with test procedure only in TS 36.141. This option should be ok too in our understanding because 1) they will be defined in RAN1 so there is no need to repeat the definition in RAN4 core requirement 2) they will be explicitly or implicitly verified in the tests.
Option 3: Not define LBT related parameters in RAN4 specification but refer to RAN1 specification when defining LBT test in TS 36.141. This would allow RAN1 to complete all the work before RAN4 specifies the tests.
Given the fact that there are still a lot of issues to be solved in RAN1, we may not have enough time to have a clear view in RAN4 at this meeting which parameters should be defined as core requirements in TS 36.104. From this perspective, option 1a) may be less workable. Anyway, we should try to reach an agreement asap so we can start more detailed discussions on the tests.
On the Multi-node tests, it should be emphasized that since they represent work in addition to those required for verifying the LBT behavior, ample time of discussion should be given, especially considering their complexities. 
3 Conclusion

This contribution proposed three options on how to handle LBT related parameters in RAN4. We are open to discuss it with interested companies and make an agreement in the meeting.
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