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1 Introduction
[bookmark: _Ref178064866]Regarding the measurement requirements with DRX for Dual Connectivity, the following points for both intra frequency measurement and inter frequency/RAT measurement need to be specified.
(i) Which condition shall be used to determine whether applying measurement requirements when DRX is used or measurement requirements when no DRX is used.
(ii) If measurement requirements when DRX is used is applied in the above, which DRX cycle shall be used to determine the requirement of the measurement accuracy.
In last RAN4 meeting, the above points were discussed but there were no agreements except (ii) for intra frequency measurement. In order to facilitate the discussion of the remaining issues, it is proposed to take an email discussion in following three phases:
· Phase 1: collect the views of companies until Tuesday, 2014-10-21, 23:59 Pacific Time;
· Note that although companies provided their views in their contribution in the last meeting, some may change their views based on the discussion. We, therefore, aim to collect the latest views of companies and to share them with the interested companies first. 
· Discussion points are listed in section 2. Please share your latest views on each point.
· Phase 2: discuss the issues on measurement requirements until Friday, 2014-10-31, 23:59 Pacific Time;
· Phase 3: review the draft CR based on the outcome of the phase 2 until Thursday, 2014-11-6, 23:59 Pacific Time;
This contribution summarizes the outcome of this email discussion and suggests the way forward.
2 Discussion
For intra frequency measurement
(i) Which condition shall be used to determine whether applying measurement requirements when DRX is used or measurement requirements when no DRX is used.
· Issue 1: Shall UE follow the following rules?
· Intra-frequency measurement requirements of PCell shall be based on DRX state in MCG.
· Intra-frequency measurement requirements of PSCell shall be based on DRX state in SCG.
	Company 
	Issue 1: Shall UE follow the following rules?

	
	YES or NO
	Remark

	DOCOMO
	YES
	

	Ericsson
	Yes
	We think it is reasonable that since the cell identification and measurement period of the PCC follows the MCG DRX cycle, and the SCC follows the SCG DRX cycle, the rules to determine DRX state should also follow the corresponding cell group. This allows UE to save power when DRX is used on either MCG or SCG and the resulting RRM delays on each intra-frequency carrier frequency would be acceptable e.g. to find new intra-frequency PCell or new intra-frequency PSCell

	Nokia Corporation, Nokia Networks
	(Yes)
	Our view is that as baseline the measurement requirements on a given CG follows the DRX of that CG. Additionally we have proposed that intra-frequency measurements of PCell shall be based on the DRX state in MCG and the DRX state in SCG. This would enable good balance between UE power savings and UE mobility robustness in PCell.


	Intel 
	Yes
	

	Huawei, HiSilicon
	Yes
	From power saving and mobility performance point of view, independent DRX configuration per CG could be used. 


	CATT
	Yes
	

	Alcatel-Lucent
	Yes
	

	Qualcomm
	Yes
	



(ii) If measurement requirements when DRX is used is applied in the above, which DRX cycle shall be used to determine the requirement of the measurement accuracy.
· The followings were agreed in [1].
· Requirement of the measurement accuracy is based on the DRX cycle of the serving cells
· PCell follow MCG DRX cycle
· PScell follow SCG DRX cycle

For inter frequency/RAT measurement
(i) Which condition shall be used to determine whether applying measurement requirements when DRX is used or measurement requirements when no DRX is used.
· Issue 2: Which Option shall be used?
· Option 1: Based on DRX state in MCG regardless of DRX state in SCG
· When DRX is used in MCG, apply measurement requirements when DRX is used
· When DRX is not used in MCG, apply measurement requirements when no DRX is used
· Option 2: Based on DRX state combination of MCG and SCG,
· Only when DRX is used in both MCG and SCG, apply measurement requirements when DRX is used. 
· Otherwise, apply measurement requirements when no DRX is used.
· Option 3: Based on DRX state in the CG which is decided by NW signalling per UE.

	Company 
	Issue 2: Which Option shall be used?

	
	Option
	Remark

	DOCOMO
	Option 2
	Case a: [MCG: Non-DRX, SCG: DRX] In this case, Non-DRX based measurement should be adopted to avoid mobility performance degradation for DC compared to that for LTE/CA.
Case b: [MCG: DRX, SCG: Non-DRX] In this case, Non-DRX based measurement should be adopted to avoid user throughput performance degradation due to time-consuming measurement for PSCell change for DC compared to that for CA. Note that if SCG bearer (1A) is configured, U-Plane may be sent to only SCG. In such a case, throughput in SCG would be important.

	Ericsson
	3
	To some extent, issue 3 needs to be settled before issue 2 can be finalized. Under the assumption that NW signaling per UE determines which DRX cycle to follow for measurement performance, we also think the UE should follow this same signaling to determine the DRX state. Due to similar reasoning for DRX choise based on NW signaling per UE in issue 3 below, we prefer option 3 in this case also.

	Nokia Corporation, Nokia Networks
	Option 3
	Option 3 gives additional flexibility to the configuring which CG the UE shall use as baseline for inter-frequency measurements. This gives the network the possibility to configure the CG according to deployment and can help enabling UE power savings.

	Intel 
	Option 1
	Same analysis with Issue 3. 

	Huawei, HiSilicon
	Option 1
	Case a: [MCG: Non-DRX, SCG: DRX] 
Case b: [MCG: DRX, SCG: Non-DRX] 
For the above cases, the MCG’s DRX state could be adopted since it was agreed in RAN2 that the mobility is based on PCell so the mobility performance could be guaranteed even long DRX cycle could be configured for PCell. Furthermore, the main purpose of PSCell is for data offloading, so it is not so sensitive to the relaxed measurement requirements. 

	CATT
	Option 1
	It would be sufficient to ensure mobility performance based on DRX state adjustment in MCG while SCG cell is mainly for data offloading. Signalling is more complicated and requires more information exchange in the network.
In addition, RAN2 is also expressed preference to not having signaling.

	Alcatel-Lucent
	Option 1
	From the MeNB HO point of view, inter-frequency measurement performance should be based on MCG DRX. This is no different from legacy. Introducing the complexity of signaling support seems not providing special benefits in this case.

	Qualcomm
	Option 1
	Since mobility is based on MCG/PCell the measurement requirements should follow the configuration on this carrier. Using some other configuration might also confuse the MeNB as it may not be aware of the configuration on SCG(e.g. in Option 2)




(iii) If measurement requirements when DRX is used is applied in the above, which DRX cycle shall be used to determine the requirement of the measurement accuracy.
· Issue 3: Which option shall be used?
· Option 1: Based on DRX cycle in MCG regardless of DRX in SCG
· Option 2: Based on DRX cycle in the CG which is decided by NW signalling per UE
	Company 
	Issue 3: Which option shall be used?

	
	Option
	Remark

	DOCOMO
	Option 2
	In order to configure shorter DRX cycle at least for keeping the corresponding performance for CA.

	Ericsson
	2
	Since DRX cycles in MCG and SCG can be set fully independently of each other, it is not possible to hard code which of the two cycles would provide both sufficient measurement performance and good UE power consumption. Measurements may be made on some inter-frequency layers for purposes other than PCell or PSCell mobility e.g. for changing PCC with non-serving carrier (i.e. inter-frequency carrier). If option 1 is selected, it may mean that certain (for example long) DRX cycle configurations cannot safely be used for the MCG because of the resulting measurement performance, even though the MCG is inactive from a user data perspective.

	Nokia Corporation, Nokia Networks
	Option 2
	The answer to this question is strongly linked to the answer to issue 2. As we see benefits from option 3 above only option 2 is possible answer here. The network indicates to UE, which CG is baseline for performing inter-frequency measurements e.g. due to deployment scenario and UE follows this.

	Intel 
	Option 1
	In DC UE may have higher measurement delay requirements 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. Meanwhile if there is ongoing data traffic in PCell of MCG the faster measurement delay and HO delay is desired. On the other hand, the larger measurement delay can be acceptable to SCG cells because SCG cells is mainly deployed for data offloading. So, regarding to MCG’s sensitivity on measurement delay is higher than that of SCG, it is better to use the DRX cycle of MCG to define the overall measurement cycle and requirements on interfrequency measurement in DC.

	Huawei, HiSilicon
	Option 1
	In our understanding, the state shall be “when no DRX is used” when traffic is generated; otherwise the state is “when DRX is used” in RAN4 definition in section 5 of TS 36.133.
Since PCell and PSCell are both in DRX states, it means there is no real traffic on PCell and PSCell for transmission. Thus the throughput performance could be not considered while the mobility performance should be prioritized. Following RAN2 agreements that the mobility is based on PCell, so it is appropriate to base on MCG DRX cycle to define the inter-frequency requirements.

	CATT
	Option 1
	Same to Issue 2.


	Alcatel-Lucent
	Option 1
	See the comments for Issue 2.


	Qualcomm
	Option 1
	See the comments for Issue 2.



3 Overall Summary and Way forward
The overall summary of the email discussion and the proposed way forwards are provided in section 3.1 and 3.2, respectively.

3.1 Overall summary of the email discussion
For intra frequency measurement
(i) Which condition shall be used to determine whether applying measurement requirements when DRX is used or measurement requirements when no DRX is used.
· Issue 1: Shall UE follow the following rules?
· YES: 8 companies
· NO: 0 companies
For inter frequency/RAT measurement
(iii) Which condition shall be used to determine whether applying measurement requirements when DRX is used or measurement requirements when no DRX is used.
· Issue 2: Which Option shall be used?
· Option 1: 5 companies
· Option 2: 1 company
· Option 3: 2 companies
(iv) If measurement requirements when DRX is used is applied in the above, which DRX cycle shall be used to determine the requirement of the measurement accuracy.
· Issue 3: Which option shall be used?
· Option 1: 5 companies
· Option 2: 3 companies

3.2 Way forward
First of all, RAN4 would be able to agree the following way forward for intra frequency measurements since it seems that there was a consensus on intra frequency measurements.
Way forward 1: Intra-frequency measurement requirements of PCell shall be based on DRX state in MCG. Intra-frequency measurement requirements of PSCell shall be based on DRX state in SCG.
Next, regarding the inter frequency/RAT measurement, majority of companies proposed the measurement requirements based on DRX in MCG regardless of DRX in SCG, without the specific signalling. Although the importance of measurements based on both MCG DRX and SCG DRX for PSCell throughput was provided, majority companies shared the views that MCG DRX based measurements are sufficient because PSCell would be mainly deployed for data offloading. The next RAN4 #73 meeting is the last meeting before the Dec. plenary when this WI is targeted for completion and RAN4 needs to send an LS related to measurement requirements for DC to RAN2 in the early stage on the RAN4 #73 meeting. It, therefore, would be better to propose the following way forward.
Way forward 2: To specify MCG DRX based measurement requirements for inter frequency measurements in Rel-12 Dual Connectivity. Enhancement will be able to be discussed in later release, if needed. 

Based on the situation mentioned above, we prepared a draft CR on measurement requirements for dual connectivity in [1] and prepared a draft LS to RAN2 in [2].
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