3GPP TSG-RAN WG2 Meeting #86
R2-142128
Seoul, South Korea, 19th – 23rd of May 2014 
Agenda item:
7.1.2
Source:

Broadcom Corporation

Title:

Measurement report triggering for Dual Connectivity
Document for:
Discussion
1 Introduction
In dual connectivity, the neighbouring frequencies and corresponding measurement and report triggering parameters that the UE is configured with will be used for both MCG and SCG mobility. It has been decided in RAN2 that the Master eNB would be responsible for maintaining the RRM measurement configuration of the UE. 
The RRM measurement configuration includes the measurement report configuration for E-UTRAN which specifies the events that trigger a specific measurement report from the UE to the eNB. The events help obviate the need of the UE reporting all the cells on all the configured measurement frequencies all the time.

Until release 11 of 3GPP, 6 measurement report triggering events exist in relation to E-UTRA . These events need to be extended to cover important scenarios of dual connectivity. This contribution discusses the additional events required for dual connectivity operation
2 Discussion
As per the agreements so far the MeNB maintains the RRM measurement configuration of the UE and, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. 

At least one cell in SeNB has configured UL and one of them is configured with PUCCH resources. This is the special cell in SCG containing PUCCH and also having some other PCell-like functionality with respect to other SCG cells like always being activated, not capable of being cross-scheduled, etc.
Since, the special cell on SCG is similar in criticality amongst SCG cells to the PCell on MCG, it is important for the network to make sure that a suitably strong cell is configured as the special cell on SCG. As UE’s transmit power is split between the PCell and the special cell in SCG. A stronger special cell would mean lower transmit power in the uplink (for same allocation and MCS) towards the special cell and better reliability of uplink control channel to both the eNBs. Additionally, selecting best possible special cell among all frequencies early enough would decrease the chance of radio link failure (RLF) on SCG. RLF on SCG has a strong negative effect on UEs performance as the UE shall stop uplink transmission toward SeNB when RLF occurs. And the UE will not start full RRC connection re-establishment procedure after RLF on special cell of the SCG. So the dual connectivity operation is stopped and bearers served by SCG cannot transmit uplink or downlink data when RLF occurs in SCG. 

Therefore, early detection of the stronger neighbors compared to the special cell in SCG is beneficial for UL performance for a power limited UE towards both MeNB and SeNB.  
Observation 1: The special cell on SCG is almost similar in criticality to the PCell on MCG and hence, it is important for it to provide a good link to the UE at all times by getting handed over suitably

Observation 2: Early detection of the stronger neighbors compared to the special cell in SCG is beneficial for performance of the dual connectivity. 
Observation 3: It is beneficial if the RRM configuration ensures that measurement report gets triggered promptly enough in case of the special cell on SCG becoming weak when a better cell is available so that the MeNB which handles the RRM state of the UE can trigger change of this cell

Until release 11 of 3GPP, the following 6 events exist in relation to EUTRA only [2]:

· Event A1:
Serving becomes better than absolute threshold;

· Event A2:
Serving becomes worse than absolute threshold;

· Event A3:
Neighbour becomes amount of offset better than PCell;

· Event A4:
Neighbour becomes better than absolute threshold;

· Event A5:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

· Event A6:
Neighbour becomes amount of offset better than SCell.

Of these events A1 and A2 can apply to any of the SCG serving cells. 

Event A4 can apply to any neighboring frequency corresponding to SCG.

Even A6 can also apply to any serving cell on the SCG (all the serving cells in SCG are secondary serving cell) but only for neighbors on the same frequency as the particular serving cell

Event A3 and A5 can apply to any serving cell on the SCG if configured with that particular serving frequency but only in comparison with the current PCell on MCG.

Hence, we see that the following events are not there with regards to the special cell on SCG

· Neighbor on another frequency becomes amount of offset better than the special cell on SCG. (Neighbor on the same frequency can be covered by event A6)
· Special cell on SCG becomes worse than absolute threshold1 AND Neighbour (on any frequency) becomes better than another absolute threshold2. 
Observation 4: The currently available report triggering events do not apply identically to the PCell of the MCG and the special cell on the SCG. This prevents measurement reports from being triggered when certain conditions comparing the special cell of the SCG and a neighboring cell get satisfied.
It is beneficial to have 2 new report triggering events like A3 and A5 for the PCell corresponding to the above conditions. This can be done is the following ways:
Option 1: Modify A3 and A5 to include comparison with special cell along with the PCell

Option 2: Define to new events A7 and A8, similar to A3 and A5 but compares with special cell only and not PCell

As threshold for comparison with PCell and special cell can be different, option 2 is preferred.

Proposal 1: RAN2 should define new measurement report triggering events (A7, A8) in relation to the special cell on the SCG which would be similar to the A3 and A5 events currently defined in relation to the PCell.
3 Conclusions
Observation 1: The special cell on SCG is almost similar in criticality to the PCell on MCG and hence, it is important for it to provide a good link to the UE at all times by getting handed over suitably

Observation 2: Early detection of the stronger neighbors compared to the special cell in SCG is beneficial for performance of the dual connectivity. 

Observation 3: It is beneficial if the RRM configuration ensures that measurement report gets triggered promptly enough in case of the special cell on SCG becoming weak when a better cell is available so that the MeNB which handles the RRM state of the UE can trigger change of this cell

Observation 4: The currently available report triggering events do not apply identically to the PCell of the MCG and the special cell on the SCG. This prevents measurement reports from being triggered when certain conditions comparing the special cell of the SCG and a neighboring cell get satisfied.
Proposal 1: RAN2 should define new measurement report triggering events (A7, A8) in relation to the special cell on the SCG which would be similar to the A3 and A5 events currently defined in relation to the PCell.
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