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1 Introduction

Last meeting, there are some discussions on RAN4 impacts of dual connectivity. In this contribution, we continue discuss the impacts based on the assumption in [1]. 
2 Discussion

2.1 Band combination for dual connectivity

RAN4 should decide on a limited number of band combinations in order to complete duel connectivity feature in REL-12. More combinations can be added in release dependent way same as CA based on operator’s need.
Proposal 1: RAN4 should decide on a limited number of band combinations in order to complete duel connectivity feature in REL-12. More combinations can be added in release dependent way same as CA based on operator’s need.
2.2 Synchronization and Un-synchronization case
In RAN1#76, two cases were agreed as the work assumption for dual connectivity and the corresponding LS were sent to RAN4 [2]:

A) 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

B) Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB
The Case A means that UE receiving and transmitting time between two cell groups are synchronized within a symbol and the SFN may or may not be aligned, while Case B provides a random value of the UE receiving and transmitting time between two cell groups within a subframe.
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Figure 1 UE receiving and transmitting time for dual connectivity
From the above figure, we can see that for both case A and case B, the overlapping case is the same, e.g. between MCG subframe i and SCG subframe j as well as between MCG subframe i+1 and SCG subframe j. From this point, the two cases should have same impact on RF requirement.
Proposal 2: Case A and Case B have same impact on RF requirement, so the RF requirement doses not need to distinguish these two cases.
2.3 BS RF requirement

For BS, there is no need to define any time alignment error requirement for the master BS and secondary BS. Therefore, no requirement needs to be changed due to introduction of dual connectivity. It only needs to add dual connectivity definition and corresponding band combinations in clause 3.1 and 5.5 respectively.
Proposal 3: No requirement needs to be changed due to introduction of dual connectivity for BS. Only dual connectivity definition and corresponding band combinations are needed to be added in clause 3.1 and 5.5 respectively.

2.4 UE RF requirement

It is agreed that Pcmax should be defined in a new subclause 6.2.5C for dual connectivity in last meeting. The situation in dual connectivity is very similar to the case in multiple TAG for which the total power per UE shall not exceed the maximum output power (23dBm) in the overlap portion. 
For each subframe, the PCMAX_L is evaluated per slot and given by the minimum value taken over the transmission(s) within the slot; the minimum PCMAX_L over the two slots is then applied for the entire subframe. PPowerClass shall not be exceeded by the UE during any period of time.

If the UE is configured with multiple TAGs and transmissions of the UE on subframe i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on subframe i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for subframes i and i + 1 applies for any overlapping portion of subframes i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.

From the specification TS 36.101, some observations could be obtained as below:
· The Pcmax is evaluated per slot;

· The Pcmax is better to maintain for the entire subframe;

· The Pcmax is defined for both CC in the same subframe currently, but for MPR and A-MPR, the value are defined with subframe number agnostic, it also could be used when two CCs transmit in different subframe;
· For the overlapping period between two subframes, minimum Pcmax is defined.
For dual connectivity, the SFN of the two CCs are not aligned. It means a new Pcmax need to be defined for the two CCs in different subframe. According to the observations above, we could get a straight way to define the new Pcmax and Pcmax,c for each CC for dual connectivity:

· Overlapping period between two CCs need to be identified first. Overlapping period can be based on slot or subframe like in Figure 2. If overlapping period is based on subframe, the Pcmax,c in OP2 in option2 which across two slots should be the minimum Pcmax over the two slots;
· Pcmax should be first calculated in each overlapping period according to MPRc, A-MPRc, P-MPRc defined for each CC in corresponding overlapping period;
· In each subframe of each CC, Pcmax should be the minimum value of the Pcmax in all overlapping period. Then the Pcmax,c for each CC in this subframe could be determined by the Pcmax in this subframe. It could keep the power stable within a subframe for each CC. 
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Figure 2 New Pcmax definition for dual connectivity

An example is shown as below; the overlapping period is based on slot:
The Pcmax,1 in overlapping period 1 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i slot 0 for CC1 and in subframe j-1 slot 1 for CC2;
The Pcmax,2 in overlapping period 2 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i slot 0 for CC1 and in subframe j slot 0 for CC2;

The Pcmax,3 in overlapping period 3 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i slot 1 for CC1 and in subframe j slot 0 for CC2;

The Pcmax,4 in overlapping period 4 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i slot 1 for CC1 and in subframe j slot 1 for CC2;

The Pcmax,5 in overlapping period 5 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i+1 slot 0 for CC1 and in subframe j slot 1 for CC2;

The Pcmax,6 in overlapping period 6 should be calculated using MPRc, A-MPRc, P-MPRc defined in subframe i+1 slot 0 for CC1 and in subframe j+1 slot 0 for CC2;

Then in subframe i of CC1, Pcmax should be the minimum value of Pcmax,1, Pcmax,2, Pcmax,3, Pcmax,4; Pcmax,cc1 in this subframe could be determined by this Pcmax. 
In subframe j of CC2, Pcmax should be the minimum value of Pcmax,2, Pcmax,3, Pcmax,4, Pcmax,5; Pcmax,cc2 in this subframe could be determined by this Pcmax. 
In this situation, the Pcmax,c in each subframe is stable. It is noted that the Pcmax per UE will fluctuated within a subframe, but because each CC has separate PA, so it is reasonable and accepted.
Proposal 4: The new Pcmax for dual connectivity should be first calculated in each overlapping period according to MPRc, A-MPRc, P-MPRc defined for each CC, then be the minimum value of the Pcmax in all overlapping period in each subframe for each CC.
For other RF core requirement, the only difference between CA and DC is that the UE is set to transmit two CCs in different time difference. For CA, it is within a symbol, but for DC case B, it is within a subframe. But for the core requirement, since separate PA is assumed [1] for non-collocated MCG and SCG, so the time difference will not impact other RF core requirements, we can reuse inter-band CA requirement and test each CC separately.
Proposal 5: Reuse inter-band CA requirement for other RF requirement.

3 Conclusion

In this contribution, we discussed some impacts on RF requirements. Some proposals are listed as below:
Proposal 1: RAN4 should decide on a limited number of band combinations in order to complete duel connectivity feature in REL-12. More combinations can be added in release dependent way same as CA based on operator’s need.
Proposal 2: Case A and Case B have same impact on RF requirement, so the RF requirement doses not need to distinguish these two cases.

Proposal 3: No requirement needs to be changed due to introduction of dual connectivity for BS. Only dual connectivity definition and corresponding band combinations are needed to be added in clause 3.1 and 5.5 respectively.

Proposal 4: The new Pcmax for dual connectivity should be first calculated in each overlapping period according to MPRc, A-MPRc, P-MPRc defined for each CC, then be the minimum value of the Pcmax in all overlapping period in each subframe for each CC.
Proposal 5: Reuse inter-band CA requirement for other RF requirement.
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