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1. Introduction
In dual connectivity, the RRM function resides on both MeNB and SeNB side, and UE may perform RRM measurements on each involved eNB independently. In [2], there have been some FFS issues being discussed regarding RRM measurements of DC, and in this contribution, we shall elaborate more details on some of above critical issues.
2. Discussions
As MeNB can provide SeNB UE’s RRM measurement results for all its SCG serving cells as well as their neighbour cells, SeNB can naturally maintain good SCG periodically; However to achieve less burdensome SCG maintenance, it has been discussed whether new RRM measurement events are needed particularly due to the special role of PSCell.

For EA1/2/4 and EB1, they are irrelevant to PCell, PSCell or SCell so can be applied regardless of DC operation.

For EA3: Neighbour becomes offset better than PCell, this event can be used to replace current PCell; As logic extension, does corresponding new event “Neighbour becomes offset better than PSCell” benefit to replace PSCell as well? We think the motivation is Yes! Since the existing EA6: Neighbour becomes offset better than SCell can only apply for intra-frequency neighbour cells, hence EA6 cannot be completely equivalent as above new event.
Observation 1: Extension of EA3 is beneficial and necessary.
For EA5: PCell becomes worse than threshold1 and neighbour becomes better than threshold2, this event can also be used to replace PCell; As logic extension, does corresponding new event “PSCell becomes worse than threshold1 and neighbour becomes better than threshold2” benefit to replace PSCell? We think the motivation is Yes! However,
if we treat PSCell as common serving cell, then “PSCell becomes worse than threshold1” can be achieved by EA2, and “neighbour becomes better than threshold2” can be achieved by EA4. If NW configures EA2+EA4 together, and UE sends two MR messages upon detection of EA2 and EA4 in short interval, the overall effect can be equivalent as above new event. Therefore we are a bit doubtful whether extension of EA5 is necessary.

Observation 2: Extension of EA5 is beneficial but unnecessary.
For EB2: PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2, this event can be used to exit CA operation and perform inter RAT HO; As logic extension, does corresponding new event “PSCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2” benefit to exit DC operation and perform inter RAT HO? We think the motivation is Yes! However, for similar reasons as explained in EA5 extension case, above purpose can also be achieved by EA2+EB1 equivalently.
Observation 3: Extension of EB2 is beneficial but unnecessary.
Proposal 1: RAN2 needs to introduce the extension for EA3 only.
Currently, the maximum number of configurable MeasId for RRM Measurements is 32, which is assumed to be sufficient for single eNB operation. With DC, it is still debatable whether extension of MeasId No. is absolutely needed. Some company think that extension of MeasId No. can facilitate UE about MCG and SCG maintenance due to more RRM measurements. However, from UE perspective, the RRM measurements towards MCG/SCG cells does not look significantly different compared to CA case, e.g. the maximum number of configurable carriers and to be monitored carriers specified so far. The only minor difference with DC is that NW may need to improve PSCell maintenance, which does not exist in CA case. As discussed above, we think PSCell can be generally considered as common SCell from UE perspective, and the extension of MeasId No. dedicated for DC reason is not justified.

Proposal 2: For DC purpose alone, no need to extend maximum number of MeasId in Rel-12.
In case the working frequency band for MeNB and SeNB span short distance, it is possible that UE is equipped only with single RF module for transmission and reception. In such case, it is essential for MeNB and SeNB to align their MG timings with each other as much as possible, otherwise more schedulable subframes of both sides shall be lost due to common MG configuration. Single RF module case normally imposes less complexity and confusion to NW, so it should be specified with higher priority.

In case the working frequency band for MeNB and SeNB span large distance, it is quite likely that UE is equipped with multiple RF modules for transmission and reception. E.g. if the UE is configured with two RF modules e.g. P-RF for MCG cells and S-RF for SCG cells, in such case there is more NW flexibility and benefit to manage UE’s RRM measurements than the single RF module case, as the RRM measurement configuration including MG timing with one CG can be made independently from the other CG. Multiple RF module case normally imposes more complexity and confusion to NW, so it should be specified with lower priority.

Proposal 3: RAN2 needs to specify RRM measurement configuration for both single and multiple RF module cases and single RF module case should be specified with higher priority in Rel-12. 

It is still FFS whether to introduce procedure by which UE reports SFN offset between MCG and SCG (e.g. in order to align DRX occasions or measurement gaps). For single RF module configured UE, it can only be configured with common MG pattern, and it is essential for MeNB and SeNB to coordinate their SFN offset as well as subframe timing difference, so that less schedulable subframes are lost. E.g. as shown in Figure 1, at T1, UE observes that MCG SFN=N is closest to SCG SFN=M, and furthermore there is subframe timing difference = 1.3 ms. In order to align measurement gaps as much as possible, NW can configure the MG pattern in green. As MCG and SCG share common RF module, hence SCG has to lose its subframe 1 for scheduling in addition due to overlapping with MCG gapped subframe 3, meanwhile MCG has to lose its subframe 9 for scheduling in addition due to overlapping with SCG gapped subframe 7.
[image: image1.png]wee 01 2—0
SFN =N
sce [7]8]9 0—8 o
SFN =M

[Subframenmmgdlfference: 13ms ]





Figure 1

When UE is moving around and performs SeNB change procedure, e.g. at T2, UE may observe that MCG SFN=N is still closest to SCG SFN=M, but furthermore there is subframe timing difference = 3.5 ms as shown in Figure 2 due to change of new SCG. If the NW still maintains the MG pattern in green as before, SCG shall lose its subframe 9(SFN=M-1),0,1 for scheduling due to overlapping with MCG gapped subframe 3,4,5, meanwhile MCG shall lose its  subframe 9, 0(SFN=N+1), 1(SFN=N+1) for scheduling due to overlapping with SCG gapped subframe 5,6,7. 
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Figure 2
At the same T2, if NW can reconfigure the MG pattern in green as shown in Figure 3, then both MCG and SCG shall lose only one subframe for scheduling again. Compared to Figure 2, the SCG subframe 6, 7 in yellow can be scheduled again.
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Figure 3
From above example, in order to align MG between MCG and SCG as much as possible, it seems that NW needs to know their SFN offset as well as subframe level timing difference sharply observed by UE from time to time, e.g. after each mobility procedure. Actually via current OAM planning or X2 based synchronization procedure, any pair of MCG’s and SCG’s SFN offset and subframe level timing difference can be maintained relatively static and stable on UE side,  hence it should be sufficient for NW to achieve MG alignment without any UE measured timing report.
Proposal 4: MG alignment had better be achieved via NW based solution, and necessarily at subframe level accuracy.
3. Conclusions
In this contribution, we made some further thoughts on some RRM measurement related FFS issues, and RAN2 is kindly asked to discuss following proposals:
Proposal 1: RAN2 needs to introduce the extension for EA3 only.

Proposal 2: For DC purpose alone, no need to extend maximum number of MeasId in Rel-12.

Proposal 3: RAN2 needs to specify RRM measurement configuration for both single and multiple RF module cases and single RF module case should be specified with higher priority in Rel-12. 

Proposal 4: MG alignment had better be achieved via NW based solution, and necessarily at subframe level accuracy.
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