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On the Open Issues of Dynamic Timeslot Reduction

1. Introduction
During the discussion about DTR feature in GERAN, numerous options have been proposed to be included within the scope of original proposal and some features of original proposal have been questioned. This document discusses the needs for DL TBF signaling as well as options proposed in [1] including timer-triggered and default DTR, different variants of downlink dual carrier applicability, radio blocks monitoring, and uplink allocation.
2. RLC Data Block signaling
The signaling in the payload of RLC data block allows the extension of the inactivity periods beyond 5s, which is recommended currently in the standard. If the RLC data block signaling is not part of the DTR feature, the mobile station will leave the DTR mode upon reception of any downlink RLC data block (i.e. including those containing LLC UI Dummy command sent by the network in order to prevent T3190 from its expiry) thus would not operate in the downlink.
3. Timer-Triggered DTR

The occurrence of inactivity periods depends on a data traffic pattern at upper layers of the protocol stack (application and transport layers). The exact data traffic pattern can be determined only from the data flow but not before. Therefore, the network does not have any knowledge at the time of TBF establishment in regards to what data traffic pattern can be expected. Consequently, any value assigned at the TBF establishment may happen to be inaccurate for the actual data traffic pattern observed during the data flow. In this respect, the timer-triggered DTR is inflexible and inappropriate solution [1]. The network should be able to change the timer value during the operation of a TBF in order to respond to the observed conditions, which means that explicit signaling during a TBF would be needed anyway in the timer-triggered DTR. Bearing this in mind, it is our view that only the explicit DTR without timer-trigger should be specified.
For the reason above, we are also convinced that a default DTR [1] does not provide any benefits in addition to explicit signaling.
4. Downlink Dual Carrier
The DTR feature addresses the problem of energy consumption during inactivity periods when the mobile station in a multislot configuration is required to monitor all assigned timeslots. The independent application of DTR mechanism per carrier as proposed in [1] addresses a different issue than the one DTR aims to solve. In [1], the link is over-dimensioned (which is not a bad thing in itself) to such an extent that a reduction is required during an active data transfer. There is a perfectly suitable mechanism for this situation, which is an issue of radio resource management: TBF reconfiguration. This is independent from DTR which explicitly addresses the inactivity periods (i.e. no user data are being transmitted). 
Note however that DTR support dual carrier scenarios as well and allows temporary reduction from two carriers to a single carrier during inactivity periods.
5. BLoCK SKipping
The network behavior during inactivity periods may depend on the load in the network. If the mobile station does not share the radio resource with any other mobile station then the network may choose to transmit the USF to that mobile station in every downlink radio block in order to minimize delays on the uplink. On the other hand, the network transmits the USF less frequently if the radio resource is shared among several mobile stations. The possibility to indicate to the mobile station that it may skip reception of radio blocks should be included in DTR [1] for it will further increase the DTR gains. 
6. Uplink Allocation

EDA and DA have pros and cons depending on different scenarios. EDA provides higher throughput in the uplink when the mobile station resumes from DTR mode to the normal mode, however, the multiplexing and utilization of the uplink is limited. The situation with DA is exactly the opposite. In [1], it is proposed to always use DA in DTR mode which has a drawback in a less loaded network. Moreover, the change of uplink allocation in DTR mode represents a potential problem with synchronization. If the network does not transmit any downlink data then the mobile station shall not return to EDA until it receives the PUAN message from the network. The reception of the uplink data block should be always confirmed by the network before the mobile station can start using EDA again. 
Because neither EDA nor DA would be significantly better choice of uplink allocation used in DTR mode and in order to avoid the synchronization problems and delays related with the synchronous switching between the uplink allocation modes at both the mobile station and the network side, it is our proposal not to change the uplink allocation mode of the TBF when DTR is used.
7. Power Saving

Relative power consumption of 5+1 configuration against 1+1 configuration has been presented in GERAN [2]. We have performed similar measurements with power control level taken into the account. The measurements were performed with PCL 5( i.e. nominal output power of 33 dBm) and PCL 19 (5 dBm).  Table 1 shows the difference in power consumption of 5+1 and 1+1 configuration where 5+1 configuration is taken as the reference point. As can be seen, the TX power consumption has a significant impact on the overall saving. The gains at the minimum power level, i.e. PCL 19, are around 60%. The power consumption was measured during continuous data reception and transmission on the assigned timeslots. It shall be noted that DTR is proposed to operate with extended UL TBF mode when the mobile station does not transmit on the uplink and thus we can assume the gains provided by DTR to be close to the gains listed for PCL 19.
Table 1 – Power consumption gains of 
1+1 configuration vs. 5+1 configuration
	PCL
	GMSK
	8-PSK

	5
	14.30%
	20.41%

	19
	59.32%
	61.83%


8. Conclusion

Based on the discussion in this document we propose the following options to be included in
· The RLC data block signaling 

· Block skipping

We haven’t found any reasonable justification for the following options 

· Timer-triggered DTR and default DTR

· Independent downlink dual carrier application of DTR – reduction during a data transfer
· Change of uplink allocation in DTR mode

The power consumption measurement with power control level taken in to the account shows significantly larger gains than what have been earlier anticipated. The reduction from 5+1 to 1+1 timeslot with PCL 19 during continuous data transfer can provide gains around 60%.

It is our recommendation to specify DTR according to conclusions drawn in this document. CRs are submitted to this meeting along these lines, for approval in Rel-9.
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