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1. Introduction

In the last RAN1 meeting #89 a LS reply has been approved [1] regarding the power sharing for LTE-NR DC.
In short, the following answer has been sent to RAN4:

· From RAN1 perspective, it is feasible to have power sharing mechanism for LTE-NR dual connectivity at least for <6GHz

· FFS: power sharing mechanism

· RAN1 will continue discussing the power sharing mechanism, including potential RAN1 specification impact 

· Applicability of power sharing mechanism for NR in particular bands, e.g., greater than 24GHz, should be discussed in RAN4

In this contribution we are addressing the power sharing assumptions for NR-LTE DC for deployment below 6GHz.
2. Discussion

As RAN1 agreed to the feasibility of a power sharing mechanism at least for the deployments below 6GHz, we believe that it is worth mentioning a few additional agreements that are related to the power sharing mechanism in RAN4 work:
According to the RAN1 WF in  [2] and RAN1 meeting minutes in [4] the following agreement has been reached:
· Both synchronous and asynchronous dual connectivity are supported for LTE-NR/NR-NR DC

Moreover, for the deployments scenarios and from UE perspective, based on WF in[3] and RAN1 #89 meeting minutes in [4], the following agreements have been reached:

· For carrier aggregation, multiple timing-advance groups are supported

· FFS: The number of timing advance groups

· For LTE-NR DC, from UE perspective,

· The deployment scenario that LTE eNB are not synchronized with NR gNB when operating on different and non-overlapping carrier frequencies is supported.

· The deployment scenario that LTE eNB are synchronized with NR gNB is supported when operating on different and non-overlapping carrier frequencies is supported.

· For NR-NR DC, from UE perspective,

· The deployment scenario that one NR gNB are not synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.

· The deployment scenario that one NR gNB are synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.

· FFS: exact definition of synchronous

· For LTE-NR/NR-NR DC, scheduling and HARQ mechanisms/procedures between cell-groups are independent.
Observation 1: The main takeaway from the above RAN1 agreements is that for Rel-15 NSA LTE-NR DC both synchronous and asynchronous deployments are supported with the mention that the exact definition of synchronous is still FFS.
In RAN4 specification 36.133, sub-clause 7.15, the maximum receive timing difference for dual connectivity requirement explains the synchronous and asynchronous meanings for LTE case that were based on the agreed deployments cases.
Bottom line, synchronous means that, from the UE perspective, up to 33us receiver time difference is considered synchronous, provided that the UE signals that is capable of synchronous operation and it is only applicable for the following LTE TDD-TDD, FDD-FDD, and TDD-FDD inter-band dual connectivity combinations.
Asynchronous operation is defined as a timing difference up to 500us, provided that the UE signals such capability, and it is applicable only to LTE FDD-FDD inter-band dual connectivity combination.

In our opinion, for the sake of the LTE-NR spectrum re-farming compatibility for dual connectivity below 6GHz, same deployments conditions should be considered. That means the “synchronous definition” shall be maintained.
Proposal 1: The Rel-12 Dual Connectivity agreed deployment scenarios for MeNB and SeNB in terms of timing difference to be considered for LTE-NR DC.
Proposal 2: Definition synchronous case maximum time difference of 33us to be maintained for NSA LTE-NR DC case.

It is not clear if the asynchronous definition of up to 500us maximum time difference between Pcell and PScell still hold for REl-15 since RAN1 is still discussing slot length and UL grant timing relation.
Proposal 3: Definition of the asynchronous case depends on further RAN1 numerology decisions and thus should be FFS for now, while considering 500us as working assumption, pending RAN1 further agreements.
While the LTE sTTI WI is still ongoing with its own challenges and still pending some RAN1 decisions, with December as completion date, we believe that for Rel-15 at least for December early drop would be wise to consider only 1ms TTI for the LTE part of NSA. This will facilitate the development of the Rel-15 NSA requirements into a timely efficient manner.
Proposal 4: For Rel-15 - December early drop, support only TTI=1ms for LTE when configured for DC with NR in sub 6GHz range.
With the above proposals, we believe that RAN4 further discussions will be more productive as some of the LTE DC requirements can be reused for the sub 6GHz NSA case.
3. Conclusion 

In this contribution we discussed the power sharing for LTE-NR DC for sub 6GHz range. The following observations and proposals have been made:
Observation 1: The main takeaway from the above RAN1 agreements is that for Rel-15 NSA LTE-NR DC both synchronous and asynchronous deployments are supported with the mention that the exact definition of synchronous is still FFS.

Proposal 1: The Rel-12 Dual Connectivity agreed deployment scenarios for MeNB and SeNB in terms of timing difference to be considered for LTE-NR DC.
Proposal 2: Definition synchronous case maximum time difference of 33us to be maintained for NSA LTE-NR DC case.

Proposal 3: Definition of the asynchronous case depends on further RAN1 numerology decisions and thus should be FFS for now, while considering 500us as working assumption, pending RAN1 further agreements.

Proposal 4: For Rel-15 - December early drop, support only TTI=1ms for LTE when configured for DC with NR in sub 6GHz range.
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