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1.
Introduction
In the previous RAN2 meeting, it has been agreed that there will be an email discussion for scope of NR unlicensed SI.
[101bis#49][NR] NR unlicensed SI (Qualcomm)

-
Confirm the scenarios (LAA, DC, SA) which are included in RAN1 study also for RAN2 study.

-
Discuss other deployment options for consideration (e.g. synchronous, asynchronous networks)

-
Identify the scope of the RAN2 work

-
Identify possible baseline from LTE LAA and NR licensed applicable to NR unlicensed


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-05-10
However, we think that there are some issues unresolved in the email discussion and discuss them in this contribution.

2.
Discussion

In RP-172021, there are a couple of architectural scenarios are addressed that can be considered in R16 NR unlicensed SI. In summary,

· Scenario 1. Anchor of LTE/NR licensed + NR LAA

· Scenario 2. Anchor of NR LAA connected to NGC (NR-U SA in [101bis#49])
In detail, scenario 1 and 2 can be considered under Dual Connectivity or Carrier Aggregation. The extended scenarios 1 and 2 would be:

· Scenario 1-1. xCG NR P(S)Cell in licensed + xCG NR SCell unlicensed, x = M or S (NR-U LAA in [101bis#49])
· Scenario 1-2. MCG LTE PCell in licensed + SCG NR PSCell unlicensed (ENU-DC in [101bis#49])

· Scenario 1-3. MCG NR PCell in licensed + SCG NR PSCell unlicensed (NNU-DC in [101bis#49])
· Scenario 2-1. xCG NR P(S)Cell in unlicensed + xCG NR SCell in unlicensed, x = M or S (NR-U SA in [101bis#49])
· Scenario 2-2. MCG NR PCell in unlicensed + SCG NR PSCell in unlicensed (NR-U SA in [101bis#49])
For Scenarios 1-1 can be considered similar to LTE LAA. However, LTE LAA was introduced only with very basic features due to lack of time, e.g., LCP. Even CFRA is not supported on LAA SCell and thus there was a restriction that LAA SCell is always included in a TAG having at least one licensed cell. In addition, in NR, we introduced numerology, a new scell state, and BWP, which may have impact on SCell. Thus, scenario 1-1 wouldn’t be a simple copy and paste of LTE LAA.

For Scenario 1-2, 1-3, and 2-1, SCG PSCell is unlicensed cell. Given that PSCell is a kind of PCell in SCG, RAN2 needs to discuss how to ensure reliable management of PSCell in unlicensed. Some of the features that is only allowed in PSCell needs to be analyzed carefully in this aspect, e.g., contention based random access, PUCCH transmission, system information, RLM, etc. In Scenario 2-1 and 2-2, even the MCG PCell is unlicensed cell. PCell is very important and more careful consideration is needed in aspects of e.g, initial access, mobility, etc. 
Being practical, we suggest to start from Scenario 1-1. The work would include,
· Find essential modification considering NR, e.g., numerology.

· Find possible enhancement considering restriction in LTE, e.g., random access
Proposal 1. In R16 NR unlicensed SI, NR-U LAA (scenario 1-1) is studied first.
In NR-U LAA, some essential/possible enhancement are addressed below.

2.1 DRX
Currently, a common DRX configuration per MAC entity is applied. Due to the nature of LBT, the access probability of each cell may different depending on whether it is unlicensed or licensed. For example, if unlicensed, the cell is available only when it is detected not busy as a result of LBT. Thus, it is likely that part of Active Time cannot be used for data transmission if channel is busy. 

In LTE, DRX is designed by mainly considering the power saving. However, in NR-U LAA, we would also need to consider the LBT nature as well. To ensure a certain time period of transmitting/receiving data, a longer Active Time would be required compared to licensed cell. Having a common DRX configuration, it is not possible to ensure a sufficient Active Time for unlicensed cell while not forcing the UE to be in Active Time for licensed cell. One possible enhancement is to configure multiple DRX which provides different DRX parameters/timers considering licensed and unlicensed independently. Multiple DRX configuration doesn’t necessarily mean that the UE counts the Active Time separately for licensed and unlicensed, i.e., we still can have a common Active Time.

Although details could be discussed further, we think it is an essential enhancement needs to be visited to ensure sufficient scheduling opportunity in LAA cell. 
Proposal 2. Study multiple DRX configuration that ensures sufficient scheduling opportunity on NR LAA cell in NR-U LAA.

2.2 RACH

In CA, multiple TAGs can be used to support multiple cells with different uplink timing synchronization. The UE gets uplink synchronization via RA procedure, i.e., TAC in RAR is applied to the cells within the same TAG. 

In LTE, RA procedure is not supported on LAA cell. Accordingly, to acquire uplink timing synchronization, there is no way but to configure LAA cell to a TAG having a cell supporting RA procedure. We think it is unrealistic restriction and we should aim at supporting CFRA on LAA cell. 

In support of CFRA on LAA cell, we needs to consider the LBT nature as well. Thus, preamble transmission, RAR design, contention resolution may be different from CFRA on licensed cell. 

Proposal 3. Study support of CFRA on NR LAA cell in NR-U LAA. 
2.3 PHR 

For PHR, phr-Tx-PowerFactorChange, phr-PeriodicTimer, and phr-ProhibitTimer are signaled. 

Among those parameters, phr-Tx-PowerFactorChange would be related to cell-specific characteristic. From a cell point of view, the smaller phr-Tx-PowerFactorChange value is, the more the PHR trigger condition would be met. As unlicensed cell is likely to be used in a best-effort manner, the gNB may not want to trigger the PHR due to unlicensed cell so often; hence the gNB may want to configure a larger phr-Tx-PowerFactorChange for unlicensed cell.
Proposal 4. Study PHR aspect for NR LAA cell in NR-U LAA.
2.4 Scheduling 

In NR, configured grant is used for pre-scheduling while in R15 LTE LAA, AUL is used for pre-scheduling. They are similar but different in that, for AUL there is no pre-determined HARQ process ID used for new transmission on AUL whereas for CG there is pre-determined HARQ process ID used for new transmission on CG. 

Therefore, RAN2 needs to discuss how to support pre-scheduling on NR LAA cell, i.e., whether to based on CG in NR or AUL in LTE.

Proposal 5. Study pre-scheduling method for NR LAA cell in NR-U LAA.
3.
Conclusion
In this contribution, we propose that:
Proposal 1. In R16 NR unlicensed SI, NR-U LAA (scenario 1-1) is studied first.
Proposal 2. Study multiple DRX configuration that ensures sufficient scheduling opportunity on NR LAA cell in NR-U LAA.

Proposal 3. Study support of CFRA on NR LAA cell in NR-U LAA. 
Proposal 4. Study PHR aspect for NR LAA cell in NR-U LAA.
Proposal 5. Study pre-scheduling method for NR LAA cell in NR-U LAA.
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