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Discussion and decision
1 Introduction
W.r.t to DRX handling, the stage-2 currently indicates:

· Per UE DRX mechanism; potential optimisations of e.g. “periodic” RB (e.g. streaming) mixed with a-periodic NRT RB to be studied later.
· One or Two (TBD) step DRX mechanism: DRX2 & DRX1, allocated by RRC; from DRX2 UEs goes to DRX1 (criteria tbd), from DRX1 to continuous (criteria tbc), then back to DRX1 (criteria tbd), then back to DRX2 (criteria tbd)
· Main difference is between 2 types of solution:
· Implicit transitions (timers & normal L1/L2 control signalling); rrc config Or 
· Explicit transitions, MAC controlled
Stimulated by the email discussion handled very well by NEC, we would like to express in this contribution what we think would be a possible way forward on DRX handling.
2. Single service case
When looking at all the sequences that the rapporteur provided in the email discussion, it is clear that ideally we would like to handle RT data and NRT data quite differently. This should be clear by looking at the following 2 pictures (1st picture from email discussion, 2nd picture is updated from email discussion):
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For NRT traffic, most of the DRX transitions seem to be possible based on implicit triggers (data arrival and inactivity timeout):

Figure 1: Non-Real Time traffic
For speech we assume that the easiest approach would be to have a continuous DRX period during the speech call: although this would lead to some UE power inefficiency when both peers would not be talking, this hardly seems a case to optimize for. So contrary to what the picture in the email disussion showed so far, we would assume the following situation for VOIP:
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Figure 2: Real-Time traffic 
In the unlikely case that for speech more resources are needed (mainly UL issue), this could probably be handled by inband signaling.

When comparing the handling of the two types of traffic we can see many differences:

	
	NRT
	RT

	On arrival of packet
	Switch to continuous DRX
	NA

	Inactivity period in continuous reception
	Probably quite long e.g. 50ms
	NA

	Action on inactivity detection
	Switch to larger DRX
	NA

	Explicit signaling to change DRX
	Only needed between long/very long DRX
	Used very rarely to change DRX


Table 1: Comparison
Observation 1:
In principle RT services and non-RT services would benefit from quite a different DRX handling.

3. Mixed service case

Main problems seem to arise when we have the mixed case, in which both RT and NRT services are present:
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Figure 3: Mixed case

Additional issues to be considered for this case are: 
1) How does the receiver realize it has to go to a continuous DRX on A) ?

2) How does the receiver realize it has to go to a short DRX at B), while still continuously transmissions are taking place ?

The receiver could detect this by looking at the type of traffic (e.g. logical channel id) received. However we do not think this is a very nice solution because the receiver would be able to comply to the desired DRX only after having received the PDSCH data correctly i.e.:

· at A): the receiver will not change to the continuous DRX until it decoded the data correctly;
· between A) and B): in case of an NACK->ACK error on NRT data, the receiver might not continue to listen although the transmitter assumes it does;
4. Alternative approach

When looking at the mixed case, rather than having the DRX handling based on “PDCH traffic type detection”, we think it would be worthwhile to consider using separate subframes for RT and NRT schedules. Such a solution could be described as follows:

1) Define a periodic set of subframes which are denoted as “RT-service set” (RTset). All other subframes do not belong to this set.

2) The UE would always be listening to the control channel in the RTset. 

3) All transmissions/receptions taking place in the RTset will not trigger any change of DRX.

4) The UE would also be configured with an additional DRX outside the RTset subframes.
5) Transmissions/receptions taking place in the RTset will trigger a transition to continuous reception. 

6) Continuous reception will be left after a certain inactivity period for non-RTset resources.

As an example, assume:

· the NRTset consists of 1 subframe every 40ms. The UE RT-DRX is configured to listen to the control channel in all 3 of these subframes.

· In addition the UE NRT-DRX if configured to take place every 40ms during 3 subframes (in order to allow some scheduling freedom).

Figure 4 shows a possible sequence:
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Figure 4: DRX example

NOTE 1
If additional resources are required for speech (outside the RTset) e.g. because of full IP headers, this will trigger continuous reception. However since this should occur relatively rarely we assume this does not significantly impact UE power consumption.

5. Proposal
RAN2 is requested to discuss the proposal in section 4. More specially RAN2 is requested to discuss whether an approach in which periodic services (normally RT) and more bursty services (normally NRT) are typically handled in different subframes.
Note that this type of approach is very similar to E-DCH, with configuring scheduled and non-scheduled transmission in different processes.
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