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1. Introduction
W.r.t. DRX handling, 4 cases can be discerned:

1. Control-only:
the UE is not configured with any user services. Ongoing communication concerns only control signalling.

2. NRT:
the UE is only configured with NRT services. Ongoing communication concerns these NRT services and control signalling.

3. RT:
the UE is only configured with RT services. Ongoing communication concerns these RT services and control signalling.

4. NRT + RT:
the UE is only configured with both RT and NRT services. Ongoing communication concerns these RT and NRT services and control signalling.

During RAN2#58 some progress was made on DRX handling, especially w.r.t. DRX handling of NRT services. In section 2 we summarise our understanding in this respect. We assume that the agreed principles will be usable/sufficient in cases 1) and 2) above. 
The agreements so far do not consider handling of RT services like VOIP, and in this contribution we want to look in more detail at the handling of RT services in cases 3) and 4) above. First we will indicate our main assumptions for RT traffic handling it self in section 3. Next we will look at how DRX for cases 3) and 4) could be handled.  We will address these two cases together as “the mixed case” since we assume that w.r.t. DRX, the handling of control signalling and NRT data will be highly similar.
2. DRX in cases 1) and 2)

The NRT-DRX handling so far agreed by RAN2 can be characterised by:

· Rx on period

· UE shall monitor L1/L2 control channel to check whether it is scheduled or not

· Rx off period

· UE is not required to monitor L1/L2 control channel

· UE can turn off its receiver circuit or UE can do something else such as inter-frequency measurement etc.

· DRX cycle length

· The distance between two consecutive Rx on period starting positions

Figure 1
 reflects this approach:
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Figure 1: NRT-DRX handling

The length of the Rx-on period is dynamic in length e.g. based on available data: the UE can go back to Rx-Off either based on an explicit command, or based on the expiry of an inactivity time.
Different DRX periods may exist, e.g. at first inactivity the UE could go back to a “predefined DRX cycle”, and only go back to the “initial DRX cycle” on longer inactivity
3. RT service handling
After RAN2#58, it is also clear that RT services can be handled in both UL and DL with so called “pre-defined resources”. For DL only the resources for first transmissions can be pre-assigned with retransmissions always being explicitly scheduled with L12 control. In UL all (re)-transmissions can be pre-assigned, with a possibility to re-assign resources for retransmissions with explicit L12 control.
For RT service handling, we further assume in this contribution that:

1. Apart from maybe during some initial phase at call setup, data handling of RT-services will mainly be handled based on pre-defined resources. Thus we assume that typically during the active-phase of a RT-call, pre-defined resources will be used.

2. We assume that most likely during inactive/silent periods of an RT-call, resources will be allocated with dynamic scheduling. This should e.g. be true for the handling of SID-frames during a VOIP call.

In our understand it is also a common understanding in RAN2 that whenever the UE is allocated UL/DL pre-defined resources, it should check L12 control signalling for both directions to see if any new allocations are indicated.

4. DRX handling in Mixed-case

4.1. Guaranteed latency for NRT-data

The usage of pre-defined resources implies that the UE is in Rx-on already quite some time. We assume that these “pre-defined Rx-on occasions” consist of:

a) subframes containing pre-assigned resources for the first DL transmission

b) subframes that may contain DL retransmissions for a first transmission performed in a pre-assigned resource

c) subframes where UL ACK/NACK transmissions related to a) and b) have to be made
d) subframes in which pre-assigned resources for UL transmissions are present
e) subframes in which DL ACK/NACK transmissions related to d) have to be received

L12 signalling at these Rx-on occasions could potentially be used to signal allocations for control/NRT services, especially if the L12 signalling could indicate that this is a new additional allocation.

In many cases, these allocations might be so frequent that no additional Rx-on occasions are needed. However if both peers are silent, with the assumptions from section 3, no pre-defined resources would be configured and therefore insufficient Rx-on occasions would exist. This is true both for handling packets related to the ongoing RT-call during inactivity (e.g. SID frame) as well as handling data for other ongoing NRT-services or control signalling.
Therefore we assume it is necessary to define a second DRX cycle, quite like the NRT-DRX discussed in section 2. In rest of this document we will call the corresponding Rx-on occasions “default Rx-on occasions”
. These default Rx-on occasions would ensure that SID frames or RRC signalling would e.g. never be delayed with more than 20ms, regardless of the configured pre-assigned resources.
Proposal 1: 
In the mixed case, the UE can be configured with “pre-defined Rx-on occasions”, which directly relate to configured pre-defined resources, and with “default Rx-on occasions”.

4.2. Going back to Rx-Off
Having two “types” of Rx-on occasions, we assume it would still be good to have the handling of both occasions as similar as possible. Therefore we propose in line with the already agreed handling of NRT-DRX:

Proposal 2:
Whenever the UE receives control signalling not related to pre-defined resources, the UE shall go to continuous Rx-on until it is either explicitly told to go to Rx-off or an inactivity timer expires.
Control signalling “not related to pre-defined resources” is intended to exclude control signalling for scheduling retransmissions for DL pre-assigned resources or control signalling for adaptive scheduling of retransmission for UL pre-assigned resources.

The above proposal is true regardless of whether the control signalling took place at a “pre-defined- or default- Rx-on occasion.
In order to complete the DRX handling, we should agree on the relation between the VOIP transmissions and the inactivity timer: e.g. if the VOIP transmissions would impact the inactivity timer, then any inactivity timer longer than the VOIP periodicity would result in continuous Rx-on. Therefore we propose:

Proposal 3:
The inactivity timer shall be restarted whenever the UE receives control signalling not related to pre-defined resources.
Note that in practise we assume that it might be typically possible to work with an inactivity timer with value “zero” as long as the UE is anyhow required to have Rx-on until the last possible retransmission is handled. Having Rx-on during this type of periods should typically already provide sufficient scheduling flexibility for the network, and working with an inactivity timer value of “zero” has the benefit that no UE receiver activation is wasted at the receipt of a SID frame.

5. Proposals
RAN2 is requested to discuss and as far as possible agree on the following proposals:
Proposal 1: 
In the mixed case, the UE can be configured with “pre-defined Rx-on occasions”, which directly relate to configured pre-defined resources, and with “default Rx-on occasions”. 
· “Default Rx-on occasions” are defined as already agreed for NRT-DRX i.e. based on a DRX cycle length and an on-duration
·  “Predefined Rx-on occasions” consist of:
· subframes containing pre-assigned resources for the first DL transmission

· subframes that may contain DL retransmissions for a first transmission performed in a pre-assigned resource

· subframes where UL ACK/NACK transmissions related to a) and b) have to be made

· subframes in which pre-assigned resources for UL transmissions are present

· subframes in which DL ACK/NACK transmissions related to d) have to be received

Proposal 2:
Whenever the UE receives control signalling not related to pre-defined resources, the UE shall go to continuous Rx-on until it is either explicitly told to go to Rx-off or an inactivity timer expires.

· Control signalling “not related to pre-defined resources” is excludes control signalling for scheduling retransmissions for DL pre-assigned resources or control signalling for adaptive scheduling of retransmission for UL pre-assigned resources.

Proposal 3:
The inactivity timer shall be restarted whenever the UE receives control signalling not related to pre-defined resources.















































































� For some reason, figure 1 could not be agreed in 36.300, but is reflected in the text of section 12.


� “Default” because they do not depend on any configured pre-defined resource allocation; i.e. even without any pre-assigned resource allocation, still the default Rx-on occasions would exist.
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