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1 Introduction
In RAN4#70bis an LS on SFN timing handle issue in dual Connectivity (DC) [1] is sent to RAN4. We think RAN4 need to take an overview on the RRM impact of dual Connectivity besides discussion on the SFN handling issue. This contribution gives the analysis based on corresponding RAN2 agreements.
2 Discussion                 
E-UTRAN supports Dual Connectivity operation whereby a multiple RX/TX UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface. In dual connectivity a UE is connected to one MeNB and one SeNB [2]. The configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB. 
In the following, the possible impact on RRM requirements of DC is discussed.

· Section 5: E-UTRAN RRC_CONNECTED state mobility
RAN2 agreements [RAN2 #85 chairman notes]:
	Agreements
During MeNB-to-(M)eNB handover…

0
In the handover preparation information the information about SCG bearers is included

1
Based on this information the target (M)eNB prepares the RRCConnectionReconfiguration including mobilityControlInfo which triggers the MeNB-to-MeNB handover (forwarded via the source MeNB) and releases the SCG cells. 

2
The source MeNB fetches the data from the source SeNB and performs the (source) SeNB release (e.g. based on the HandoverRequestAck received from the target eNB or based on the X2 indication that the handover completed successfully (FFS)).

3
The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo. (we could still allow it if we find out that it has no further impact. But we will not optimize for this enhancement)

For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 

3a
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

3b
If the SeNB chooses a non-synchronized reconfiguration, the UE may perform UL transmission towards the SeNB after having applied the reconfiguration

FFS the IE by which the SeNB triggers synchronized procedure. 

4
In case of SeNB addition or MeNB triggered SeNB/SCG modification the MeNB sends a message including the MeNB configuration (for UE capability coordination) to be used as basis for the reconfiguration by the SeNB. In the following the procedure defined above (3) is triggered/used. 

Note: Also change of the PUCCH Scell within the SeNB can be performed with the procedure (3) above. It is up to the SeNB to decide whether to use the synchronized or unsynchronized procedure (e.g. depending on whether old and new PUCCH Scell belong to the same TAG). 

5
In case of SeNB change, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the source SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the source SeNB. 

6
In case of SeNB release, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the SeNB.


	


Impact on TS 36.133

The handover is based on MeNB, and no SeNB standalone handover procedure. So DC operation has no impact on the E-UTRAN RRC_CONNECTED state mobility requirements.
Proposal 1: DC operation has no impact on the E-UTRAN RRC_CONNECTED state mobility requirements.

· Section 6: RRC Connection Mobility Control
· RRC Re-establishment
RRC connection Re-establishment procedure is not triggered in SCG, so DC operation has no impact on RRC re-establishment requirements.

· Random Access
In RAN2 agreements, contention based random access procedures and non-contention based random access procedures can be carried out on PCell and pSCell. Whether contention based random access procedures can be carried out on activated SCell depends on further outcome of RAN2.
Some clarification of random access procedure is needed when DC operation is supported.

Proposal2: Some clarification of random access procedure is needed when DC operation is supported.

· Section 7: Timing and signalling characteristics
· UE transmit timing
In RAN2 agreements, at least one cell in SCG has a configured UL and one of them is configured with PUCCH resources. So the transmit timing requirements for the UL in SCG would to be considered in RRM part. In our understanding, the existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell. 
Proposal 3: the existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell.
· Radio Link Monitoring
RAN2 agreements [2]:
	Upon detection of a physical layer problem or a random access problem on pSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;
-
The UE is not required to monitor PDCCH on any cell of the SCG;
-
MeNB is informed by the UE of SCG failure type.-
For split bearer, the data transfer over the MeNB is maintained.


According to RAN2 agreements, RLM detection is carried out in PCell in MCG and pSCell in SCG, and RRC connection Re-establishment procedure is not triggered in pSCell. In our understanding the RLM requirements for PCell in CA could be applied in the pSCell in DC scenario. It also needs some clarification to depict that RLM shall be performed in pSCell as well.
Proposal 4: the RLM requirements for PCell in CA could be applied in the pSCell in DC. In addition, it also needs some clarification to depict that RLM shall be performed in pSCell as well.
· Activation/deactivation delay for Dual Connectivity
RAN2 discussed activation/deactivation for Dual connectivity and made the following agreements[2]:

	· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.

· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 

· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 


In our understanding, the SCell activation delay requirement for deactivated SCell in CA could be re-used in DC for most parts. However some point needs further consideration and depends on the outcome of RAN2 (e.g., measCycleSCell configuration for MCG and SCG etc.) 
Proposal5: the SCell activation delay requirement for deactivated SCell in CA could be re-used in DC for most parts. However some points still needs further consideration and depends on the outcome of RAN2(e.g., measCycleSCell configuration for MCG and SCG etc.) 
· Interruption for Dual Connectivity
The requirements related to the interruptions on PCell that are allowed for a E-UTRA CA capable UE when its SCell is configured, deconfigured, activated or deactivated and measurement are specified in section 7.8. In DC scenario, the interruption requirements need careful analysis. Firstly the DC RF architecture needs to be defined. Would the RF architecture of DC supported UE be alike as CA supported UE? If no, the RF group would need to start the work on it and the work load is not light. If the DC RF could resemble CA RF, the work load seems not too heaven in RF group. Herein, we try to analyse the RF part in DC preliminarily before analyse the interruption requirements.
In last meeting, it is agreed that non-contiguous uplink intra-band CA feature in REL-12 specifications is only applicable for co-located scenarios (i.e. excluding scenario 4 in TS 36.300 Annex –J) [1]. The rationale is that for non-contiguous uplink intra-band CA, the UL CCs are assumed to share a common PA and if the power difference between two CCs is very large, emission from the stronger carrier will greatly impact the weaker carrier. Uplink intra-band contiguous CA has the same situation as non-contiguous CA as well. 
As we know in DC scenario the MCG and SCG are from non co-located base stations. In order to support non co-located MeNB and SeNB, separate PA shall be required for the MCG and SCG in UE TX design. In our understanding RF architecture in DC would refer to the RF architecture in CA in Rel-12. The UL CCs for intra-band non-contiguous and contiguous CA are assumed to share a common PA, therefore the scenarios that intra-band MCG and SCG from non co-located base stations are not supported. 
Proposal 6: In Rel-12, only inter-band CA scenario and MCG/SCG from different bands is considered for dual connectivity. 
Based on the above analysis, the interruption requirements at SCell addition/release and activation/deactivation for inter-band CA could be re-used for DC scenario.
Secondly, the measurement gap alignment issue which is under discussion on RAN2 would affect the interruption requirement in DC. Thus the interruption requirements during measurements need the outcome of RAN2.

Proposal 7: The interruption requirements during measurements need the outcome of RAN2.

· Section 8: UE Measurements Procedures in RRC_CONNECTED State
Obviously the DRX and measurement alignment issue and common DRX definition in RAN2 would affect the measurement procedure in DC. We shall go back to further discuss the UE measurement procedure requirements when agreements in RAN2 are reached.
Proposal 8: DRX and measurement alignment issue and common DRX definition in RAN2 would affect the measurement procedure in DC.
· Section 9: Measurements performance requirements for UE
No new measurement quality is introduced, and no new measurement requirement is needed, thus the measurement accuracy would remain unchanged in DC. However it would need add a new section ‘Dual Connectivity measurement accuracy’ in order to summarize the measurement accuracy in DC.
Proposal 9: the measurement accuracy would remain unchanged in DC. It needs add a new section ‘Dual Connectivity measurement accuracy’ in order to summarize the measurement accuracy in DC.

3 Conclusions
In this contribution, we provide the analysis on the RRM part of dual Connectivity. The following proposal is provided:
Proposal 1: DC operation has no impact on the E-UTRAN RRC_CONNECTED state mobility requirements.
Proposal2: Some clarification of random access procedure is needed when DC operation is supported.

Proposal 3: the existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell.
Proposal 4: the RLM requirements for PCell in CA could be applied in the pSCell in DC. In addition, it also needs some clarification to depict that RLM shall be performed in pSCell as well.
Proposal5: the SCell activation delay requirement for deactivated SCell in CA could be re-used in DC for most parts. However some points still needs further consideration and depends on the outcome of RAN2(e.g., measCycleSCell configuration for MCG and SCG etc.) 
Proposal 6: In Rel-12, only inter-band CA scenario and MCG/SCG from different bands is considered for dual connectivity. 
Proposal 7: The interruption requirements during measurements need the outcome of RAN2.

Proposal 8: DRX and measurement alignment issue and common DRX definition in RAN2 would affect the measurement procedure in DC.
Proposal 9: the measurement accuracy would remain unchanged in DC. It needs add a new section ‘Dual Connectivity measurement accuracy’ in order to summarize the measurement accuracy in DC.
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