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1   Introduction
For overlapping scenarios, the aspects of inter-eNB energy saving enhancement considering UEs QoS requirement or subscriber type were discussed in RAN3#79 meeting. This paper is intended to provide our understanding on the related aspects and propose some open issues for further discussion in RAN3.
2   Discussion
In EPC/E-UTRAN, QoS management is at EPS bearer/E-RAB level which impacts the functions such as scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc. There are two types of EPC bearer/E-RAB. A default bearer is established when a UE connects to a PDN and remains established throughout the lifetime of the PDN connection to provide the UE with always-on IP connectivity to that PDN. Any additional EPS bearer/E-RAB that is established to the same PDN is referred to as a dedicated bearer. The initial bearer level QoS parameter values of the default bearer are assigned by the network, based on subscription data. 

2.1   Bearer level QoS parameters
For UEs QoS requirements, there are a set of bearer level QoS parameters visible to RAN3 (i.e. included in RAN3 specifications) as E-RAB Level QoS Parameters [TS36.413]:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-RAB Level QoS Parameters
	
	
	
	

	>QCI
	M
	
	INTEGER (0..255)
	QoS Class Identifier defined in TS 23.401 [11].

Coding specified in TS 23.203 [13].

	>Allocation and Retention Priority
	M
	
	9.2.1.60
	

	>GBR QoS Information
	O
	
	9.2.1.18
	This IE applies to GBR bearers only and shall be ignored otherwise.


QoS Class Identifier (QCI): scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the eNodeB. A one-to-one mapping of standardized QCI values to standardized characteristics is captured in TS23.401.

Allocation and Retention Priority (ARP): the primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations. In addition, the ARP can be used by the eNodeB to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover).   
Observation 1: E-RAB Level QoS Parameters reflect the QoS requirements of the services that the UEs are engaged in.
Observation 2: Although the initial bearer level QoS parameter values of the default bearer are assigned based on subscription data, there is no other parameter visible in RAN3 to reflect subscriber type of UEs.

2.2   Connected Mode UEs vs. Idle Mode UEs
The E-RAB level QoS parameters of the connected mode UEs to be handed over are forwarded from the source eNB to the target eNB during the handover preparation phase. Admission Control may be performed by the target eNB dependent on the received E-RAB QoS information to see if the resources can be granted by target eNB. The acknowledgement form the target eNB indicates the source eNB about how many E-RABs can be admitted. It is generally understood that in energy saving scenarios all the connected mode UEs will be handed over successfully to other cells before an ES cell can be switched off. 
Observation 3: UEs QoS requirements can be guaranteed during the handover procedure before switching off an ES cell.

However, if the new radio bearer request from a connected mode UE, now handed over to the coverage cell due to energy saving reason, may be rejected by the radio admission control (RAC) in the coverage eNB because of limited radio resource. Similarly, the radio bearer request from an idle mode UE may be rejected by the coverage eNB because the radio bearer request cannot be accommodated due to the limitation of radio resource.
Observation 4: Radio resource limitation in the coverage cell due to energy saving reason should be avoid, in which case the radio bearer requests from a connected mode UE or an idle mode UE may be rejected.

3   Conclusions and proposals
In this paper, we have provided our understanding on the aspects of inter-eNB energy saving enhancement considering UEs QoS requirement or subscriber type, with the following observations. 

Observation 1: E-RAB Level QoS Parameters reflect UEs QoS requirements.

Observation 2: Although the initial bearer level QoS parameter values of the default bearer are assigned based on subscription data, there is no other parameter visible in RAN3 to reflect subscriber type of UEs.

Observation 3: UEs QoS requirements can be guaranteed during the handover procedure before switching off an ES cell.

Observation 4: Radio resource limitation in the coverage cell due to energy saving reason should be avoid, in which case the radio bearer requests from a connected mode UE or an idle mode UE may be rejected.
Therefore we propose that RAN3 kindly discuss the following open issues:

1. What parameter(s) can be used to indicate the UEs QoS requirements?

2. What parameter(s) can be used to indicate UEs subscriber type?

3. Which cases as follow should be studied for inter-eNB energy saving enhancement considering UEs QoS requirement or subscriber type?

   - Connected Mode UEs in handover before switching off an ES cell

   - Connected Mode UEs request new radio bearers in the coverage cell after switching off the ES cell

   - Idle Mode UEs request radio bearers in the coverage cell after switching off the ES cell 
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