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1 
Introduction
In RAN4#67 meeting, the WI of DC enhancement was agreed. The main objectives of this WI from RAN4 RRM perspective were agreed in [1]: 
In this contribution, some primary considerations on RRM impacts due to DC enhancement are discussed for the two prioritized objectives below
	· Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX (RAN4).

· UE reporting method on SFN/subframe offset between MeNB and SeNB (RAN2/4)


2 
Discussion
2.1. UE reporting method on SFN/subframe offset between MeNB and SeNB (RAN2/4)
In the previous discussions on DC in Rel12, it was agreed that UE could measure SFN/subframe timing difference between MeNB and SeNB for dual connectivity [2]. However the network based reporting on the SFN/subframe timing offset was adopted. Therefore, there is no new RAN2 signaling needed and defined in Rel12. 

Recently, the potential problem is brought in case of multi-vendor deployments, where no NW coordination via different OAM for DC is assumed. In this case, NW may not be able to obtain the SFN/subframe timing offset information. Consequently, it is desirable to introduce UE based reporting on SFN/subframe offset between MeNB and SeNB. 

The main purpose for NW to obtain the SFN and subframe timing difference is mainly for DRX and measurement gap configuration (e.g. the start subframe index of DRX/measurement gap). The UE reporting based procedures to align of DRX and measurement gap occasion can be given in Figure1 and described as follow 
· When “SCG modification request” is initiated by SeNB, UE gets SFNs of MCG and SCG by detecting MIBs broadcasted by PCell in MCG and sPCell in SCG.

· SFN timing difference between MCG and SCG can be calculated in UE.

· After UE synchronized with MeNB and SeNB separately, the subframe timing offset between MCG and SCG can be obtained also. 

· UE will feedback SFN and subframe timing difference with granularity of subframe to MeNB. 

Based on the reported SFN difference and subframe timing difference, MeNB will configure DRX/gap offset in SCG to make them align with these of MCG from UE perspective.
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Figure 1. UE reporting of DRX/Measurement gap difference in DC [3]
Observation 1: The UE based reporting of SFN and subframe timing difference between MeNB and SeNB in DC is feasible to align DRX and measurement gap occasion.
And it is noted that the measurement gap/DRX configurations are theoretically transparent to the reporting entities e.g. either UE or eNB. In other words, no matter UE or network based reporting mechanism, the corresponding RRM requirements shall be same. 

Observation 2: UE based SFN and subframe timing difference will not impact the RRM requirements for the enhancement DC in Rel13 .
2.2. Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX 
In Rel-12, the intra-frequencies measurement requirements in DRX mode for DC has been defined based on the DRX cycle of the serving cells (either MCG PCell or SCG PSCell) [4]. That is for the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used. For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used. 
For the inter-frequency measurements on the inter-frequencies the measurement requirements when DRX used in TS36.133 [4] can be based on the DRX cycle of MCG no matter what that of SCG is. 

As a leftover issue from DC in Rel12, one of objectives of DC enhancement is aim to enable robust mobility and optimize UE power consumption. In particular, several possible solutions used to define inter-frequency/inter-RAT measurement requirements in case of DRX state are re-opened for further consideration: 
· Option 1: Based on DRX state in MCG regardless of DRX state in SCG
· Option 2: Based on DRX state combination of MCG and SCG,
· Option 3: Based on DRX state in the CG which is decided by NW signalling per UE
Generally as shown in Figure 2 below, the option with network indication (Option 3) is the most flexible trade-off between the measurement delay and UE power consumption. When MeNB and SeNB configured the proper DRX for MCG and SCG respectively, UE can obtain the maximum benefits of power consumption. Meanwhile, the signaling can indicate which DRX used for inter-frequency/inter-RAT measurement relying on the network requirements on the measurement delay.  
Observation 3:  The option with network indication (Option 3) can flexibly obtain both shorter measurement delay and UE power saving benefits. But on the other hand it needs additional RAN2 signaling.
As shown in Figure 2 below also, the main concern on Option 1 is that when the less active data traffic for MCG the longer DRX cycle configurations for MCG may result in longer measurement delay performance [5]. Typically, a DC UE may have higher measurement delay sensitivity on MCG cells since MeNB will control mobility managements of SCG. For example, when PCell of MCG is triggered to be handover, PSCell shall be de-configured/released firstly. If there is ongoing data traffic in PCell of MCG, it is important of NW to configure a proper DRX cycle to balance the measurement delay and UE power consumption. In case it is absolutely necessary to reduce the measurement delay on SCG, this can be easily achieved in Option 1 by scheduling a shorter DRX cycle for MCG. And due to the network signaling may be introduce larger delay in comparison with the typical DRX cycle, it is better and more robust to use the DRX cycle of MCG to define the overall measurement cycle and requirements on inter-frequency measurement in DC.
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Figure 2. DC inter-frequency measurement requirement in DRX
Observation 4:  Since MCG cells need higher measurement delay requirements, in order to guarantee the measurement requirements of MCG can be satisfied firstly, the DRX cycle of MCG shall be used to define the inter-frequency and inter-RAT measurement requirements for DC enhancement no matter what the DRX cycle of SCG is.
Accordingly, from RAN4’s perspective we don’t see any needs to introduce Option 3 for DC enhancement intra-frequency/inter-frequency/inter-RAT measurement in DRX.

Proposal 1: For DC enhancement, the option based on DRX state in MCG regardless of DRX state in SCG
for the inter-frequency/inter-RAT measurement in DRX should be adopted.
3 
Conclusion
In this contribution, some considerations on potential RRM impacts due to the introduction of DC enhancement were addressed. In conclusion, the following observations and proposals can be drawn.

Proposal 1: For DC enhancement, the option based on DRX state in MCG regardless of DRX state in SCG
for the inter-frequency/inter-RAT measurement in DRX should be adopted.
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