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1. Introduction
When HSDPA and HSUPA were specified the focus was put on system performance and the main metric is sector throughput (uplink and downlink) for full buffer traffic. One particular example of this mindset is the fact that UEs are required to continuously monitor the control channels transmitted on the downlink (HS-SCCH for HSDPA and E-AGCH, E-RGCH for HSUPA). This limitation is partly addressed in the CPC work item and in particular with the discontinuous reception feature described in section 4.5 of [1] which focuses on the monitoring of HS-SCCH and CPICH.
In this contribution we focus on monitoring of E-DCH control channels.
2. Discussion

The background for this discussion comes from the simple observation that in HSUPA, an uplink consisting of non-scheduled MAC-d flows cannot be controlled by the E-AGCH and E-RGCH channels in which case it seems useless for the UE to monitor them.
Simple real time services (like VoIP) will typically consist of 3 MAC-d flows:

· One non-scheduled MAC-d flow transporting the signalling radio bearers

· One non-scheduled MAC-d flow transporting the RTP payload (i.e. the VoIP traffic)

· One scheduled or non-scheduled MAC-d flow transporting the SIP/RTCP signalling. This MAC-d flow is expected to have a very low activity level, a handshake at initiation and termination of the VoIP call only are expected.
If the MAC-d flow transporting the SIP/RTCP signalling is configured as a non-scheduled MAC-d flow then the set of E-DCH control channels (E-AGCH, E-RGCH and non-serving E-RGCH) do not need to be configured during the call setup and the UE won’t have to monitor them.

If the SIP/RTCP MAC-d flow is configured as a scheduled transport channel however, E-DCH control channels will be configured and the UE will have to continuously monitor them although they won’t be addressed to him or won’t affect him a vast majority of the time. Also, in case richer services are configured (VoIP + gaming for example), it is likely that at least one scheduled MAC-d flow will be configured thereby forcing the UE to always monitor the uplink control channels. 
As a result we believe that a majority of call configurations will include at least one scheduled MAC-d flow which forces UTRAN to configure a set of HSUPA control channels and forces UE to always monitor that set. In the following subsection we propose that UEs follow a simple principle for deciding when to monitor uplink control channels.

2.1. Monitoring of uplink control channels
We understand that the risk of allowing UEs to stop monitoring uplink control channels is to miss grants and UEs should always monitor uplink control channels when it can affect their behaviour. 

This principle can be implemented with the following simple rules dictating when the UE is required to monitor uplink control channels:

· As soon as the UE transmits a Scheduling Information message indicating it has non-zero amount data to transmit, the UE shall monitor the uplink control channels from the serving cell.
· The UE shall monitor uplink control channels from all cells in the E-DCH active set if its scheduling grant is non-zero.
· The UE may stop monitoring uplink control channels from all cells in the E-DCH active set if its scheduling grant becomes zero and it has no scheduled data to send.

We believe that with those rules, node-b schedulers are not limited in their scheduling strategies and DRX feature described in subclause 4.5 of [1] can be significantly improved, leading to UE battery savings.

The main benefit for the DRX feature is related to the 10ms non-serving RGCH duration. If; as described in subclause 4.5.2.1.5, UE is in DRX mode 2/8 (i.e. UE listens to the DL for 1 HARQ process out of 4) and has to monitor a single non-serving RGCH, DRX is effectively disabled. If UE was allowed, according to the rules described above, to not monitor the non-serving RGCH, it can effectively DRX 26% of the time.
Even if UE is configured in DRX mode 1/8 (i.e. UE listens to the DL for 1 HARQ process out of 8) and has to monitor a single non-serving RGCH, the effective DRX reaches 24%. Here again, if UE was allowed to not monitor the non-serving RGCH according to the rules described above, it can effectively DRX 42% of the time, a significant improvement.
3. Conclusion

This contribution was presented in RAN1 as well (see [2]). 

We investigated the impacts of supporting this feature in the physical layer procedures and recognized that since the rules for monitoring the HSUPA control channels depend on events triggered by MAC, some communication between MAC and physical layer procedures will be required. A possible way to introduce this feature in MAC follows:

11.8.1.x
Monitoring of Absolute and Relative Grant Channels

When the discontinuous downlink reception is enabled by higher layers, the downlink reception of E-AGCH and E-RGCH sets is required in the following conditions:
-
At least one MAC-d flow is not configured with a non-scheduled transmission grant and
-
UE performs an E-DCH transmission containing a Scheduling Information message indicating a non-zero TEBS value or SG <> “Zero_Grant”.
Similarly, the downlink reception of E-AGCH and E-RGCH sets is not required in the following conditions:
-
All MAC-d flows are configured with a non-scheduled transmission grant or
-
SG = “Zero_Grant” and TEBS = 0.
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