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1. Introduction

The LS from RAN1on dual connectivity [1] provides MeNB and SeNB synchronization assumptions and supported scenarios which are listed below for convenience:

· Dual connectivity should support the scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec

· Note: The value X is up to RAN4 decision on the potential requirements of synchronization accuracy between MeNB and SeNB

· Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB

· SFN-level alignment across MeNB and SeNB is up to RAN2 decision

The purpose of this contribution is to discuss the impact of the above decisions on TS36.101 and propose a way for inclusion of dual connectivity in the specification.

2. Discussion

2.1 Dual Connectivity concept versus LTE CA

Dual Connectivity (DC) implies two UE connections with two different eNBs namely MeNB and SeNB and most likely over two different bands. For each of the MeNB and SeNB, a cell group can be defined as MCG and SCG, respectively. Each group has a cell which is always activated, similar to Pcell in carrier aggregation. Also, activation/deactivation can be within each group by the eNB of the group, but not cross group (not cross eNB, i.e., not by the eNB of another group).

In LTE CA all the cells belong to a single eNB, there is a single scheduler handling the UE, and there is a centralized power control in place over all aggregated cells for both intra-band and inter-band cases. 
In the DC case, the UE power control must comply with scheduling, TPC commands, and power limits imposed by each of the MeNB and SeNB for the respective cells of each as well as power limits of the UE as a whole.  Compliance with the requirements for each of the MeNB and SeNB individually may be similar to CA (or single cell) requirements, especially for the synchronized operation case; however, the unsynchronized operation case as well as sharing the power across the eNBs for both the synchronized and unsynchronized cases will bring additional requirements that need specification, for example maximum configured output power, Pcmax.
Observation 1: Unsynchronized power control operation as well as sharing power across eNBs for both synchronized and unsynchronized cases will bring additional requirements that need specification such as Pcmax.

2.2 Dual Connectivity synchronization discussion

2.2.1 Synchronized deployment scenario
In the case of synchronous operation the UE may assume 30.26us+X as a time difference between the nodes and RAN1 is asking RAN4 to decide on the value of X. 

The 30us comes from inter-band LTE CA scenario 4 (with RRH) and the 260ns is from the BS synchronization requirement between transmitter branches of an eNB. The 260ns is an intra-eNB requirement which for DC is irrelevant; thus the discussion should concentrate on 30us + X and not 30.26us + X. 
Observation 2: The requirement for discussion should be 30us + X.

If the SeNB will get its synchronization over the air, the timing error would likely be under 1us, and based on its static nature, a delay spread for the measured path from MeNB would be under 0.5us for the first measured path. We therefore expect that X can be in the range of a few microseconds in this case.

Observation 3: X can be in a few microseconds range.
Observation 4: 30us+X can be around a half symbol.

Based on the RAN2 latest decisions, SFN alignment is not required in any case. Thus only subframe synchronization can be assumed in the synchronized scenario. The UE will have to determine its configured output power for subframe “i” under MeNB and subframe  “j” under SeNB.
Observation 5: Only subframe synchronization can be assumed in the synchronized scenario since SFN alignment is not required. Thus the UE will have to determine its configured output power for subframe “i” under MeNB and subframe  “j” under SeNB.
2.2.1 Unsynchronized deployment scenario
For the totally unsynchronized scenario the following assumptions are valid:

· No SFN alignment

· No time alignment required between subframes of MeNB and SeNB
This is quite different from the cases previously studied by RAN4 so this case should be further studied by RAN4 under RF core requirements.
Observation 6: No SFN alignment and no subframe synchronization can be assumed in the unsynchronized scenario. This case should be further studied by RAN4 under RF core requirements.
Based on the above observation for DC case, as well as Observation 1, we propose to have a different subclause 6.2.5C covering both synchronized and unsynchronized scenarios and reuse as much as possible from the past work RAN4 did for carrier aggregation, pointing in the new subclause to the applicable requirements in 6.2.5 and 6.2.5A.
Proposal 1: Define the Pcmax requirements for the Dual Connectivity feature into a new subclause 6.2.5C for both synchronized and unsynchronized scenarios.
2.4 Dual Connectivity RAN4 framework

RAN4 should decide on a limited number of band combinations (e.g., one or two) for the framework in order to complete the core requirements on time. More combinations can be added during the performance phase or later based on operator demand.

Proposal 2: RAN4 should decide on one or a two band combinations for the framework in order to complete the core requirements on time.
3. Conclusion 

In this contribution we discussed the impact of the MeNB – SeNB synchronization assumptions on RAN4’s work and TS36.101 power control subclauses. 

Observations:

Observation 1: Unsynchronized power control operation as well as sharing power across eNBs for both synchronized and unsynchronized cases will bring additional requirements that need specification such as Pcmax.

Observation 2: Requirement for discussion should be 30us + X.

Observation 3: X can be in a few microseconds range.
Observation 4: 30us+X can be around a half symbol.

Observation 5: Only subframe synchronization can be assumed in the synchronized scenario since SFN alignment is not required. Thus the UE will have to determine its configured output power for subframe “i” under MeNB and subframe  “j” under SeNB.
Observation 6: No SFN alignment and no subframe synchronization can be assumed in the unsynchronized scenario. This case should be further studied by RAN4 under RF core requirements.

Proposals:
Proposal 1: Define the Pcmax requirements for the Dual Connectivity feature into a new subclause 6.2.5C for both synchronized and unsynchronized scenarios.
Proposal 2: RAN4 should decide on one or a two band combinations for the framework in order to complete the core requirements on time.
References

[1] R1-141008, LS on RAN1 working assumption on dual connectivity RAN1 #76, Prague, Czech Republic 10-14 February, 2014
