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1. Introduction

In the last meeting, RAN2 agreed to support persistent scheduling for UL VoIP scheduling in addition to DL VoIP scheduling. However, the detailed behavior is still FFS. In order to check how VoIP will work, it’s worth to check VoIP establishment procedure. Therefore, this document reviews the overview of VoIP establishment procedure. Then, identified issues from VoIP establishment procedure are further discussed.

2. Discussion
2.1.  VoIP establishment procedure

Overview of VoIP establishment procedure is illustrated in Figure 1. Following points are identified as the issues from this figure.

Issue 1. Persistent scheduling configuration method, especially from RRC and MAC functional spilt perspective

Issue 2. When and how to configure DRX for VoIP from eNB to UE

Issue 3. Inactivity handling for VoIP at eNB and UE
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Figure 1: Overview of VoIP establishment procedure

2.2.  Persistent scheduling configuration

In order to configure UE for persistent scheduling, following alternatives could be considered.

Alt.1: RRC based configuration

· eNB RRC configures all parameters for persistent scheduling (e.g. candidates of resource blocks) to UE. This configuration is used by UE, until UE receives new reconfiguration of RRC message.

Alt.2: MAC control PDU based configuration

· eNB RRC configures UE as same as dynamic scheduling

· eNB MAC configures all parameters for persistent scheduling to UE by MAC control PDU after RRC configuration. This configuration is used by UE, until UE receives new MAC control PDU to reconfigure this.

Alt.3: L1/L2 control channel based configuration

· eNB RRC or MAC informs UE that the bearer is supported by persistent scheduling

· MAC utilizes the L1/L2 control channel as same as dynamic scheduling in order to configure persistent scheduling resource. The L1/L2 control channel for this purpose is slightly different from normal dynamic scheduling. The resource allocation is persistently used by UE until UE receives new L1/L2 control channel to reconfigure this.

These alternatives will be different from the reliability and reconfiguration overhead perspective.

As we see the frequency of the reconfiguration would be different between DL and UL, we should separate the discussion. In DL, eNB can control/schedule transmissions completely by eNB buffer status within predefined DL configuration by using UE blind detection. In case of resource conflict, the scheduler can wait for next transmission timing if allowed by delay budget. Therefore, we don't see the need to change configuration so frequently. On the other hand, in UL, eNB needs to allocate resource for UE before transmission. Therefore, we see the need to change the configuration more frequently compared to the DL case. For example, we see the possibility to re-configure it at every talk-burst. These discussions imply that more reliable configuration is necessary in DL than in UL.

From L1/L2 control channel design perspective, the situation is also different between DL and UL. In DL, because of the need to have bitmap for indicating time/frequency resource (i.e. due to non-consecutive resource block allocation in downlink bitmap indication is necessary), there is more need to reduce the payload size. On the contrary in UL, because of the single carrier transmission property, which does not require bitmap for indicating time/frequency resource, it may be more relaxed on the need to reduce the payload size than DL. Therefore, it may be possible to have the bit field to indicate whether this L1/L2 control signallilng is for the re-configuration of persistent scheduling. 

From functional split perspective between MAC and RRC, we propose not to adopt Alt.1 since RRC requires the handling of the scheduling resource. We propose Alt.2 for DL reconfiguration of VoIP. Alt 2 is more reliable than Alt 3 because of the HARQ protocol.  For UL, we propose to further discuss Alt. 2 or Alt. 3. Alt 2 has the merit to have the same functional split between UL and DL. Alt 3 has the merit to allow more frequent reconfiguration although less reliability. The decision should be carried out when more whole picture is seen on UL L1/L2 control channel design in DL.

2.3.  DRX configuration

Radio bearer for VoIP is established during SIP signaling exchange as illustrated in Figure 1. We assumed SIP signaling is carried by DTCH probably mapped on default IP bearer. Therefore, UE behavior at VoIP establishment is not to use DRX because of active non-real time bearer. 20ms DRX will be started, when UE managed implicit transition timer is expired, or eNB sends explicit signaling after some inactivity of SIP signaling. In order to support this behavior, following is required.

For implicit transition

· DRX requirement for VoIP (i.e. 20ms) is informed at VoIP establishment

· Implicit transition timer is started at last SIP signaling reception for per RB or group of RBs (i.e. non-real time RBs)

For explicit transition

· MAC signaling is used to set DRX explicitly in order to avoid additional RRC message

2.4.  Inactivity handling

VoIP traffic may have long inactivity. For example, tele-conference (like conference call of 3gpp specification work!) is held among many attendances. Then, only one direction (i.e. DL) is used actively, and other direction (i.e. UL) may be inactive for a long period.

In order to support efficient radio management and UE battery consumption, to use a longer DRX than 20ms may be also useful. But it would bring the delay to start the first voice burst. Therefore, inactivity handling for VoIP by MAC is not necessary to support longer DRX. If one would like to release the RB, it may be supported by the reconfiguration.

3. Conclusion
This document discussed VoIP establishment procedure and we identified three issues. Followings are proposed. The behaviour is illustrated in Figure 2.

· MAC control signalling, i.e. MAC control PDU, is used to configure VoIP persistent scheduling in DL. In UL, it is FFS whether MAC control signalling or L1/L2 control channel is used.

· DRX requirement is informed to UE at VoIP establishment. DRX is started based on eNB configuration or UE implicit transition timer for per RB or group of RBs

· There is no need to support inactivity handling for VoIP RB at UE side
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Figure 2: Proposed VoIP establishment procedure
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