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1
Introduction

DRX is an important function in MAC layer.  Before RAN2 down-selects user plane architecture options of inter node radio resource aggregation (INRRA), the impact of DRX function on UP architecture options should be investigated.  In this contribution, the DRX operation and DRX configuration are discussed.  In addition, the impact on non-bearer splitting (UP Option 1 and UP option 2) and bearer splitting (UP Option 3) is also analysed. 
2 Discussion

In intra-eNB CA, a common DRX (DRX per UE) and one MAC entity per UE have been agreed from Rel-10.  However, in RAN2#83, the comparison of use plane architecture alternatives has agreed in [1].  In the comparison table, one MAC entity per eNB is applied to all use plane architecture alternatives of INRRA.  It means that the MAC functions in one MAC entity could operate independently from the other MAC entity.  So the DRX operation could be independent in one MAC entity from the other.  In addition, control plane option C1 has been selected as the baseline so the configurations for MAC layer should come from MeNB.  From the MAC configuration point of view, even if the functions operate independently, they could share a common configuration in order for signalling overhead reduction.  In this contribution, three alternatives for DRX function are discussed as followed:
Alt 1:  The common DRX configuration and common DRX operation
This alternative is the same as DRX for intra-eNB CA (DRX per UE), i.e., one DRX configuration is for all MAC entities and the UE active time of for all eNB is the same. 
Alt 2:  The common DRX configuration but independent DRX operation

This alternative is that there is one common DRX configuration for all MAC entities, e.g., the ON duration timer and inactivity timer are the same for all MAC entities.  But the UE active time for each eNB may be different due to the active time extended by different events on each MAC entities, e.g., new DL assignments from different eNB.
Alt 3:  The independent DRX configuration and independent DRX operation

This alternative is that MNB should assign one DRX configuration for each MAC entity, i.e., DRX configuration is per eNB.   In addition, UE should perform independent DRX for each eNB, i.e., UE active time for each eNB individually extended by different events on the corresponding MAC entity.

Since one MAC entity per eNB has been endorsed, Alt 1 may be not appropriate.  This is because the common DRX operation needs more coordination between MeNB and SeNB to know when the active time is.  When the non-ideal backhaul is considered, the signalling overhead between MeNB and SeNB may be huge and it is difficult to achieve the synchronization of active time between MeNB and SeNB.  In addition, some negotiations between UE MAC entities are needed as well.  Thus, the common DRX operation should not be considered as the candidate for INRRA.

As for the Alt 2 and Alt 3, the main difference is whether or not the DRX configuration is shared between MeNB and SeNB.  Besides, the common DRX configuration (Alt 2) has the benefit of signalling overhead reduction.  But, for Alt 2, MeNB should negotiate the DRX configuration with SeNB and then generate the final common DRX configuration to UE.  Meanwhile, the final common DRX should satisfy the QoS requirement of each eNB.   For non-bearer splitting options (UP Option 1 and UL Option2), the QoS requirement for each eNB may be different, i.e., the bearers on MeNB and SeNB may need different QoS.  So a common DRX configuration may waste more UE energy in order to satisfy the strict QoS requirement. However, for bearer-splitting option (UP Option 3), the QoS requirement for MeNB and SeNB may be similar due to the same bearer.   Nevertheless, there are still some bearers not split in MeNB or SeNB.  Therefore, the common DRX configuration may bring some benefits for bearer-splitting option, i.e., signalling reduction, but the benefit may not notable especially when some bearers are not split.  For Alt 3, it could bring more energy saving for not only non-bearer splitting options but also bearer splitting option.  For DRX in INRRA, the independent DRX configuration and independent DRX operation are more appropriate than other alternatives.
Proposal 1:  The independent DRX configuration and independent DRX operation shall be considered for INRRA.
3 Conclusions

In this contribution, we give the following proposal 
Proposal 1:  The independent DRX configuration and independent DRX operation shall be considered for INRRA.
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