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1
Introduction

UE DRX/eNB DTX operation within RRC_CONNECTED (hereon just referred to as DRX/DTX operation in this document) is an important issue for UE power saving and efficient resource utilization in LTE. This document discusses the requirements for this DTX/DRX operation.

2
Discussion

2.1 UL transmission during DRX/DTX operation

When we mention of the DRX/DTX operation, it should be noted that we refer to the UE DRX/eNB DTX operation. Hence, the UE should not be restricted to transmit UL data only at the UE DRX/eNB DTX timing during the DRX/DTX operation.

Proposal 1: UE should not be restricted to transmit UL data only at the UE DRX/eNB DTX timing during the DRX/DTX operation.
2.2 DRX/DTX period and need for TA procedure
[1] suggested tying the RRC_CONNECTED DRX/DTX period to the need for timing advance procedure before starting DL/UL data transfer, and hence creating two MAC sub-states within RRC_CONNECTED. However, we think this strict tying of the DRX/DTX period that is used and the need for timing advance procedure prior to resuming data transfer is unnecessary. The need for timing advance procedure prior to resuming data transfer can be decided merely on the period of UL inactivity.
Proposal 2: To agree that there is no direct relationship between the DRX cycle length used in LTE_ACTIVE and the need for timing advance procedure prior to resuming data transfer as working assumption in RAN 2.
2.3 Requirements for DRX/DTX operation
According to [2], the required dormant to active transition time is less than 50ms (excluding the DRX interval). It was also agreed as a working assumption that power-saving in RRC_CONNECTED should be comparable to LTE_IDLE during the joint RAN2, RAN3 and SA2 meeting in Denver (Feb. 2006). We should consider these high level requirements when we design the RRC_CONNECTED DRX/DTX operation in LTE.
2.3.1 Radio bearer dependent DRX/DTX operation
The optimum DRX/DTX parameters depend on the service type since traffic activities and delay requirements vary for different services. Therefore parameters for DRX/DTX operation should be configured on a per radio bearer basis. However, this should not introduce significant complexity for the UE.
Proposal 3: DRX/DTX period should be optimized on a per radio bearer basis.
2.3.2 Required DRX periods within RRC_CONNECTED
In this section we address the required range of RRC_CONNECTED DRX/DTX periods. The necessary DRX/DTX period would again vary depending on the traffic activity of the provided service. The expected traffic activity levels for different services are provided in the Annex for information.
Minimum DRX period
a) The minimum DRX period should be long as much as possible from the view point of the battery saving effect.
b) On the other hand, CQI report should be transmitted every 10msec or few tens of msec to obtain link adaptation gains considering that we optimise on UE velocities up to 15km/h.

c) Also, RTP packet arrival time of 20ms can be expected for VoIP, and to allow battery saving gains during a VoIP session, DRX periods of 20ms (or lower) could be beneficial.
Maximum DRX period
a) In order to meet the high level requirement mentioned in section 2.3, it is necessary to support DRX periods comparable to DRX periods of RRC_IDLE in UMTS. However, it is expected that the maximum DRX period could be limited in the order of one second while achieving the comparable intermittent reception ratio with UMTS as there is a possibility that the required time to receive the pilot and L1/L2 control channel symbols can be reduced compared to the required time to receive PICH in the UMTS (e.g. from 0.26 msec assuming the number of paging group is 36 in UMTS to 2/14 = 0.14 msec assuming 1 OFDM symbol is assigned for L1/L2 control channel of downlink resource allocation in LTE.)

b) The DRX period long as 5 sec, might be quite long when we consider the service quality perceived by users.
Therefore, it is anticipated that RRC_CONNECTED DRX period would range between tens of msec to few secs to achieve efficient UE power saving for various service types.
Proposal 4: RRC_CONNECTED DRX period should range from the order of 10 ms (e.g. 10 ms) to several seconds (e.g. 1.28 or 2.56 sec).
3
Proposal

We propose to discuss the issue and to share a common view within the RAN2 working group.
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Annex: Traffic activity level for assumed different RBs
It is considered that the variation of traffic activity level highly depends on service type. Table 1 summarizes the estimated variation range of traffic activity level for different services.
Table.1: Estimated activity level for different radio bearers (services)
	Radio bearer type
	Activity level (traffic origination/arrival frequency)

	Signaling radio bearers
	Every second or less frequent

	RBs for IMS services
	Signalling (SIP, RTCP)
	Every few seconds or less frequent

	
	VoIP
	Every 20 or 160 msec (AMR)

	
	Presence, Instant messaging
	Every several to tens of second (e.g. 20 sec)

	RBs for operator provided services (e.g. i-mode)
	Streaming video
	From every TTI to several tens of TTI

	
	Web browsing, Contents download
	From every TTI to several tens of TTI (during page download)

From several seconds to several minutes (during reading period)

	
	Gaming
	From several tens of msec to several tens of second depending on game type

	RBs for non-operator provided services
	Unknown
	Unknown


From the table 1, roughly 2 types of activity level variations are considered. I.e., activity level is almost constant or varies in a small range (e.g. VoIP, presence and instant messaging service, streaming video) as hatched in blue, or varies in dynamic variation range (web browsing, gaming, etc) as hatched in pink. Therefore, we need to consider DRX/DTX control method according to the difference of activity level of the provided radio bearers.


































































