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1. Introduction
The WI of Dual Connectivity enhancements for LTE approved in RAN #67 plenary meeting has the following five objectives related to RAN4.

-
UE reporting method on the SFN and subframe offset between MeNB and SeNB (RAN2/4).
-
Maximum uplink transmission time difference (RAN4).

-
E-UTRAN CGI requirements (RAN4).

-
Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX  (RAN4).

-
RAN4 requirements to support more than 2 component carriers in the operation of Dual Connectivity (RAN4).

In this contribution, we further analyze UE reporting method on the SFN and subframe offset between MeNB and SeNB.
2. Discussion

One of the use cases where a NW needs information of the SFN/subframe offset between MCG and SCG is a measurement GAP operation. In DC, a common measurement GAP is configured based on the subframe of the MCG as described in Figure 1. Thus the NW, especially SeNB, needs to know which subframes are included in the measurement GAP because the NW should stop UL/DL scheduling during the measurement GAP. Here we consider two cases in asynchronous DC. One is the case where the MCG subframe is received earlier than the SCG subframe overlapping with the corresponding MCG subframe and the total interruption time on the SCG is from the start of j to the end of j + 6 as described in Figure 2 (a). The other is the case where the MCG subframe is received later than the SCG subframe and the total interruption time on the SCG is from the start of j + 1 to the end of j + 7 as described in Figure 2 (b). Although the most of the subframe i on the MCG overlaps with the most of the subframe j on the SCG in the both cases, the subframes included in the total interruption time is not same. This means that NW may need to schedule the UE conservatively so that the scheduling timing does not collide with the measurement gap in both cases. Consequently, additional one subframe will be considered measurement gap from NW point of view. In order to avoid this additional loss compared with the NW based method, UE should be able to report the information which enables the NW to distinguish them.

Proposal 1: UE should be able to report the information which enables the NW to distinguish two cases as shown in Figure 2.
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Figure 1: Measurement GAP for DC specified in 36.133
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Figure 2: Two cases for asynchronous DC
Another use case is a DRX operation. In DC, the NW can configure an individual DRX configuration such as for MCG and SCG, respectively. In terms of battery saving, as agreed in RAN2#84 [4], it would be better that the On Duration period of MCG overlaps with that of SCG as much as possible. This means that UE should be able to report the information which enables the NW to identify a subframe pair more overlapping.
Proposal 2: UE should be able to report the information which enables the NW to identify a subframe pair more overlapping.

In the last RAN4 meeting, RAN4 discussed required measurement accuracy and how to represent the SFN/subframe timing offset. In our understanding, in order to realize the proposal 1 and 2, UE should be capable to measure the relative timing between the MCG subframe border and the SCG subframe border. Thus required measurement accuracy should be on a granularity of Ts or a few Ts. In addition, two methods were proposed in [1, 2]. Since both methods have UE report relative received timing difference between the MCG subframe and the SCG subframe in Ts order, they would be proper methods to realize the proposal 1 and 2. 
Observation 1: Methods proposed in [1, 2] would be able to realize Proposal 1 and 2.

Proposal 3: Method proposed in either [1] or [2] should be considered as a baseline for this feature.

On the other hand, RAN4 discussed the solutions from signaling overhead point of view. Discussion on signaling overhead, however, generally is up to not RAN4 but RAN2. Therefore, as the way to process this discussion, it is better that RAN4 suggests candidate methods to RAN2 and the final decision is taken in RAN2. 

Proposal 4: RAN4 suggests the reporting methods to RAN2 and the final decision should be up to RAN2. 

Based on the work plan [3], RAN2 will have e-mail discussion on the SFN/subframe timing offset reporting after this meeting [5]. Considering that, it will be beneficial to aim to send an LS to RAN2 in this meeting informing the RAN4 agreements. It should be noted that even if RAN4 cannot cover all the discussion points for this feature in this meeting unfortunately, RAN4 at least should inform RAN2 of the required measurement accuracy of this feature and the candidates of the reporting methods as the information.

Proposal 5: RAN4 should send an LS to RAN2 to inform the RAN4 agreement in this meeting.
Proposal 6: Even if RAN4 cannot cover all the discussion points for this feature in this meeting unfortunately, RAN4 at least should inform RAN2 of the required measurement accuracy of this feature the candidates of the reporting methods as the information. 

3. Conclusion
In this contribution, we further analyzed the UE reporting method on the SFN and subframe offset between MeNB and SeNB. Our proposals and the observation are summarized as below:

Proposal 1: UE should be able to report the information which enables the NW to distinguish two cases as shown in Figure 2.

Proposal 2: UE should be able to report the information which enables the NW to identify a subframe pair more overlapping.

Observation 1: Methods proposed in [1, 2] would be able to realize Proposal 1 and 2.

Proposal 3: Method proposed in either [1] or [2] should be considered as a baseline for this feature.

Proposal 4: RAN4 suggests the reporting methods to RAN2 and the final decision should be up to RAN2. 

Proposal 5: RAN4 should send an LS to RAN2 to inform the RAN4 agreement in this meeting.
Proposal 6: Even if RAN4 cannot cover all the discussion points for this feature in this meeting unfortunately, RAN4 at least should inform RAN2 of the required measurement accuracy of this feature the candidates of the reporting methods as the information. 
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(b) measurement GAP for asynchronous dual connectivity
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(Note: A/i means SFN: A th and subframe i th)


(a) MCG is earlier than SCG.


(b) MCG is later than SCG.



