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1. Introduction
This contribution discusses some of the open aspects of eLAA and proposes a way forward for these. 
1. Per-bearer routing of data over licensed/unlicensed carriers
At RAN2#93-bis, it was agreed that the network would be able to configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it should only be served by licensed carriers [1]. One aspect to further consider in this regard is which entity makes this decision. There are multiple possibilities:
Option 1: The eNB makes the routing decisions (e.g. based on the QoS information of the bearer)
· This option does not require any further core network signalling
· On the other hand, this option prevents the operator to have direct control over per bearer (or per UE) level offloading. The operator may need to have this possibility to control the offloading per bearer or per UE e.g. based on some subscription type etc. 
Option 2: The Core network (e.g. MME) decides on the routing and informs the eNB
· The obvious advantage of this option is that this enables the operator to have finer control over the offloading decisions.
· On the other hand, this needs additional signaling from the CN (e.g. the MME informing the eNB about the routing options during E-RAB setup). 

Note that at least for UL, both option 1 and option 2 above would require corresponding RRC signalling (to inform the UE about the routing options). One further aspect to note is that for DL, although there is no need for RRC signalling to inform the UE about the routing, signalling from CN (e.g. MME to eNB) is still needed if Option 2 were to be employed. Further, it seems that in Rel-13, there is no such CN signalling and hence the routing decision is left entirely up to the eNB (i.e. option 1 is the assumed option). This may be improved in Rel-14 if it is seen as beneficial even for DL (note that there is no additional RRC impact for DL). 
Proposal 1: RAN 2 should discuss and agree on which entity is responsible for routing decisions
	Option 1: The eNB decides the routing based on QoS information
	Option 2: The Core network (e.g. MME) influences the routing decisions and informs the eNB
Proposal 2: If it is agreed that the routing decisions are to be exposed to the core network, then an LS should be sent to SA2/RAN3 to define the necessary signalling to enable this
1. DRX aspects of eLAA
LAA employs TDD but a new frame structure is used (frame structure 3 – see 36.211). In Rel-13 all subframes of the frame structure 3 are DL subframes. We have captured this in MAC specifications by defining that for LAA all subframes are PDCCH subframes. In Rel-14 however, not all subframes in frame structure 3 will be DL subframes. Further, it is likely that the configuration of the subframes will change between UL and DL very dynamically. In the extreme a given subframe may be changed between DL to UL or vice versa based on the LBT result (i.e. decision can be on a per subframe basis). 
Observation 1: LAA subframe type may change from UL to DL or vice-versa in a very dynamic fashion (e.g. on a per subframe basis in the extreme case)
Given the above observation, we think that higher layers should not be involved in configuration or reconfiguration of the subframe type in LAA. 
Proposal 3: No higher layer signalling is assumed when the subframe type changes between UL to DL or vice versa in LAA
It should however be noted that the DRX configuration at the UE relies on the timing of the actual DL subframes (in case of TDD). RRC configures the DRX cycle and hence, a basic assumption on which subframes are supposed to be DL subframes is necessary for eLAA from the RRC perspective. One option to keep the complexity of the system low is to continue with the existing Rel-13 assumption that all subframes are DL subframes (i.e. PDCCH subframes). With this assumption, from the UE perspective, a subframe coinciding with its DRX ON duration is always considered as a DL subframe. However, in reality, it may or may not be a DL subframe (since the eNB may flexibly change the DL/UL configuration as per above). If the subframe coinciding with DRX ON duration happens to be an UL subframe, the UE will simply not detect a PDCCH and hence will operate as if it is not scheduled. This will hence minimise changes to RAN2 specifications. Note also that the situation in Rel-14 is not any different from Rel-13 where the UE monitors a given subframe for PDCCH when PDCCH doesn’t actually exist (i.e. UE monitors empty subframes – e.g. subframes on which eNB doesn’t transmit due to LBT failure). The following table hence summarises the situation from UE perspective. 
Table 1: UE behaviour during DRX ON duration
	Release
	Actual Subframe type
	UE behaviour at DRX ON duration

	Rel-13
	DL
	UE monitors PDCCH and acts on it if it is scheduled

	
	Empty (LBT failed)
	UE monitors DL for PDCCH but will not find any scheduling info

	Rel-14
	DL
	UE monitors PDCCH and acts on it if it is scheduled

	
	UL
	UE monitors DL for PDCCH but will not find any scheduling info

	
	Empty (LBT failed)
	



Given the above UE behaviour, it is then up to the eNB to ensure that sufficient DL subframes are available during UEs’ DRX ON duration to enable sufficient scheduling opportunities. Note that the eNB can ensure sufficient scheduling opportunities because of the following: 
· eNB is in control of DL/UL subframe configuration in each TXOP
· Compared to Rel-13, the PDCCH in Rel-14 is much more flexible and enables scheduling multiple UL subframes with flexible timing between the DL grant and UL transmission [2] (this hence increases the scheduling opportunities with a single DL subframe)
· Cross carrier scheduling is also possible (in case the DRX opportunities become the bottleneck for scheduling). By using cross carrier scheduling with the PDCCH grants on the licensed carrier, the eNB can always ensure sufficient scheduling opportunities in any case. 
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Hence, no further changes are necessary for DRX handling in Rel-14 for eLAA. 
Proposal 4: For eLAA, the UE assumes that all subframes (except the subframes on which it is scheduled for UL) are PDCCH subframes 
Proposal 5: The eNB either ensures that there is sufficient number of DL subframes to enable scheduling opportunities for each UE or uses cross-carrier scheduling (e.g. if availability of DL subframes during UE’s DRX ON Duration becomes the bottleneck)
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