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1 Introduction
During the RAN Plenary meeting #67 a new WI for Dual Connectivity Enhancements has been approved in [1]. One the RAN4 tasks is to determine the timing offset requirement which is missing from Rel-12 due to the lack of time.

In this contribution we will discuss the approach and propose some values for this requirement and the handling of the sync error case as per MTA requirement.
2  Discussion and proposals
2.1 Methodology for UL timing offset determination for sync scenario
During Rel-12 timeframe, two different network deployments were agreed the synchronous and asynchronous. RAN4 discussed both and the agreement for synchronous case was 33us received time difference between MeNb and SeNB and an answer was replied in the LS to RAN1 in stating that this 33us is made up of 30us + 3us, where  3us is the eNB TAE for this deployment which is not network wide applicable.
Basically, the 30us maximum time difference reflects the applicability of Dual Connectivity synchronous case to a the Rel-11/12 Multiple Timing Advance similar deployment with the new 3us TAE. So, this was an agreed deployment, and thus RAN4 should concentrate into definition of an UL timing offset and its consequences for this particular case.

Proposal 1: The UL timing offset requirement should be based on the agreed deployment synchronous scenario and TAE (30us +3us).

RAN4 also agreed during the MTA feature development to a methodology for UL timing offset determination in [2] that we believe is still valid if we replace the TAE for MTA inter-band LTE CA with the Dual Connectivity TAE agreed value and keep the rest of the values as agreed.

Proposal 2: Use the MTA for LTE CA inter-band agreed max UL timing difference methodology as a basis and insert just the Dual Connectivity agreed TAE of 3us.
Assuming the above hypothesis for Dual Connectivity synchronous scenario, the UL timing offset value can be determined as follows based on methodology from [2]
· Factors involved for calculation:

· Factor (1): Propagation delay difference → 30μs

· Factor (2): Initial transmission timing error → ±24Ts
· Factor (3): Uncertainty of the reception time in the UE downlink → ±10Ts
· Factor (4): eNB timing alignment error (TAE) → 3μs

· Max UL timing difference between CGs: (1) + 2×[(2) + (3)] + (4) = 30us + 2.21us +  3us = 35.21μs

Proposal 3: The maximum value for Dual Connectivity synchronous scenario FDD-FDD and TDD-TDD UL  timing differencet is 35.21us.
If the TDD-FDD combination is assumed, then an extra 20us must be added due to the TDD UL initial offset of 624Ts, as suggested in [2].

Proposal 4: The maximum value for Dual Connectivity synchronous scenario FDD-FDD and TDD-TDD UL  timing difference is 55.21us.
2.2 Exceeding the maximum UL timing difference in sync scenario
An only DC sync capable UE seeing a higher UL time difference than maximum value agreed by RAN4 will be most likely be in the same situation as a MTA capable UE, in which case RAN4 agreed to stop the Scell transmissions. In our opinion, in Dual Connectivity this situation may happen more often than in LTE CA inter-band with RRH deployment. 
In Dual Connectivity synchronous case, the situation is even more critical than LTE CA since we have two different eNBs, and thus 2 different schedulers.

Proposal 5: We propose to have a similar error case handling requirement for DC sync capable UEs as per MTA case, specifically saying that the UE may stop its SCG transmissions if the maximum timing difference is exceeded.
2.3 The Maximum UL timing difference in async scenario

For the async DC scenario the UE receiver should be able to support a 500us time difference based on the current requirement in 36.133. Assuming the current agreed deployment scenario, the 500us time difference at the receiver antenna is including the 30us propagation delay between MeNB and SeNB, and thus we will have a 470us+30us decomposition structure.
Baseed on the above assumption and the proposed methodology, the maximum UL timing difference for the assync deployment can be calculated including the 2.21us uncertainty at the UE for the UL max timing difference.

Proposal 6: The maximum value for Dual Connectivity asynchronous scenario FDD-FDD and TDD-TDD UL  timing difference is 502.21us.

Proposal 7: The maximum value for Dual Connectivity asynchronous scenario TDD-FDD UL  timing difference is 522.21us.

Proposal 8: We are proposing a 36.133 draft CR for the requirements for maximum uplink timing difference and handling the error case of exceeding the maximum timing difference for power control mode 1 in [4].
3 Conclusion
In this contribution we discussed the DC UL timing offset determination methodology, proposed a value and discuss further implications for the DC sync only capable UEs.

Proposals:

Proposal 1: The UL timing offset requirement should be based on the agreed deployment synchronous scenario and TAE (30us +3us).

Proposal 2: Use the MTA for LTE CA inter-band agreed max UL timing difference methodology as a basis and insert just the Dual Connectivity agreed TAE of 3us.

Proposal 3: The maximum value for Dual Connectivity synchronous scenario FDD-FDD and TDD-TDD UL  timing difference is 35.21us.

Proposal 4: The maximum value for Dual Connectivity synchronous scenario FDD-FDD and TDD-TDD UL  timing difference is 55.21us.
Proposal 5: We propose to have a similar error case handling requirement for DC sync capable UEs as per MTA case, specifically saying that the UE may stop its SCG transmissions if the maximum timing difference is exceeded.

Proposal 6: The maximum value for Dual Connectivity asynchronous scenario FDD-FDD and TDD-TDD UL  timing difference is 502.21us.

Proposal 7: The maximum value for Dual Connectivity asynchronous scenario TDD-FDD UL  timing difference is 522.21us.

Proposal 8: We are proposing a 36.133 draft CR for the requirements for maximum uplink timing difference and handling the error case of exceeding the maximum timing difference for power control mode 1 in [4].
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