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1. 
Introduction

The concepts “SIR_target reduction” and “CQI reporting reduction” described in [2] use lower layer signalling between the Node B and the UE (either from the Node B to the UE or from the UE to the Node B) to inform about the detection of packet traffic activity/inactivity.

However, this document shows that no frequent, error-prone and resource-consuming signalling is needed between UE and Node B to coordinate the transitions between active and inactive periods.

2. 
Discussion

Instead of relying on signalling, predefined (and standardized) rules can be used to control the UE and Node B behaviour, i.e., the UE and Node B could by applying these rules have a consistent view of whether ‘normal’ or ‘reduced activity’ transmission schemes should be used.

2.1
Reduced CQI reporting

In the downlink direction, the Node B is clearly aware of whether there is data awaiting transmission. The UE will notice whether it has been recently scheduled or not, which provides an indication about the downlink activity and correspondingly whether the UE shall use ‘normal’ or ‘reduced activity’ transmission scheme for the uplink CQI reporting.

Currently, a single CQI reporting pattern is defined for HSDPA, where a regular reporting interval can be configured. By defining an additional CQI reporting pattern (which can have a configurable reporting interval different from the first pattern) to be used in ‘reduced activity’ transmission scheme, a solution not requiring signalling can be achieved. Normally, the UE reports CQI using the frequent reporting pattern, i.e., transmits a CQI report once every x1 ms. If the UE has not been scheduled for a certain (configurable) time period, the UE switches to a second, ‘reduced activity’ CQI reporting pattern, i.e., reports CQI every x2 ms, where x2>x1.

Note that the CQI reporting patterns as a special case may include switching off the reporting completely (basically setting xi to infinity). One possibility to implement this is to (re)start a timer in the UE every time it is scheduled.  Once the timer reaches zero, the UE switches from pattern 1 to pattern 2. The Node B can use a corresponding timer mechanism (one per UE) to determine whether to expect pattern 1 or pattern 2.

Furthermore, it may be beneficial, although not absolutely necessary, to select the patterns such that x1 is a factor in x2. If, e.g., due to the UE missing the HS-SCCH and the Node B not detecting the absence of an ACK/NAK on the HS-DPCCH, the UE and Node B happens to use different patterns there are at least some reporting events that coincide with this choice of patterns. Alternatively, Node B could detect the presence of CQI every x1 ms regardless of the current transmission scheme.

The scheme above can also be generalized to multiple CQI reporting patterns if a gradual reduction in reporting activity is desirable. In this case, the UE switches to pattern 2 after a certain time of inactivity on the DL, to pattern 3 after a longer time of inactivity, etc.

2.2
SIR target reduction

In uplink, the (serving) Node B will notice whether the UE is transmitting any data in the uplink or not. When the UE has not transmitted any data within a predefined time interval, the (serving) Node B can estimate that the UE has no data in the buffer and lower the SIR target by z dB in the power control loop to reduce the interference from that UE. If data enters the UE buffer when the SIR target is lowered, the UE will according to the current specification transmit scheduling information in the uplink.

A power offset w can be used for the transmission of uplink scheduling information to compensate for the lowered SIR target. Either this power offset is always applied to the scheduling information (this is possible already in Rel6 using the HARQ profiles) or separate power offsets are defined, one power offset w1 to be used when the UE is transmitting a scheduling information when the buffer previously was empty, and one power offset w2 to be used when the scheduling information is transmitted and the buffer previously not was empty.

The Node B will detect the presence of scheduling information after one or a few HARQ retransmissions (if the power offset is appropriately set, the first attempt is likely to succeed). Once the Node B detects the presence of the scheduling information, the SIR target is restored to its normal level and the inner power control loop will ensure that the UE after a couple of slots has adjusted its transmission power to meet the target.

The above scheme can also be used for enabling and disabling the UL DPCCH Gating described in [2].

2.3
Higher layer signalling

To implement the above mechanisms, higher layer signalling between the RNC and the UE is required to configure the power offsets wi and the CQI reporting intervals xi. This signalling typically only takes place once at call setup and thus does not lead to a significant increase in interference. Signalling is also required between the RNC and Node B to configure the SIR target reduction z and the CQI reporting patterns xi.

3. 
Conclusions

Instead of relying of signalling, predefined (and standardized) rules can be used to control the UE and Node B behaviour, i.e., the UE and Node B could by applying these rules have a consistent view of whether ‘normal’ or ‘reduced activity’ transmission schemes should be used. A corresponding text proposal for TR 25.903 is attached.
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----------------------------------------------  Start text proposal ----------------------------------------------

4.3.1
Description of the concept

The proposed concept has the goal of substantially reducing the Tx power of the UL DPCCH (and thus, the generated noise rise) by reducing SIR_target during idle traffic periods, i.e. when nothing needs to be transmitted in UL on the E-DPDCH.

It is an important characteristic of the concept that these changes do not involve the RNC, so that the long delays of RRC or NBAP procedures (>> 100ms) are avoided and the user is staying in CELL_DCH state.

The "SIR_target reduction" could be carried out by e.g.:

· Serving Node B controls when a UE is going into an inactive phase with a lower SIR_target and corresponding L1 signalling is used to trigger deactivation & reactivation.

· The UE controls by L2 MAC-e signalling when the SIR_target in the NodeBs of the active RLS is reduced, i.e. deactivation & reactivation.

· Serving NodeB detects inactivity and activity based on pre-defined or configured rules and reduces the SIR target by a pre-defined or configured offset during periods of inactivity.
----------------------------------------------  End text proposal ----------------------------------------------

----------------------------------------------  Start text proposal ----------------------------------------------

4.3.1.3
Approach without lower layer signalling
Instead of relying on signalling, predefined (and standardized) rules can be used to control the UE and Node B behaviour, i.e., the UE and Node B could by applying these rules have a consistent view of whether ‘normal’ or ‘reduced’ activity transmission should be used.

In uplink, the (serving) Node B will notice whether the UE is transmitting any data in the uplink or not. When the UE has not transmitted any data within a predefined time interval, the (serving) Node B can estimate that the UE has no data in the buffer and lower the SIR target by z dB in the power control loop to reduce the interference from that UE. If data enters the UE buffer when the SIR target is lowered, the UE will according to the current specification transmit scheduling information in the uplink.

A power offset w can be used for the transmission of uplink scheduling information to compensate for the lowered SIR target. Either this power offset is always applied to the scheduling information (this is possible already in Rel6 using the HARQ profiles) or separate power offsets are defined, one power offset w1 to be used when the UE is transmitting a scheduling information when the buffer previously was empty, and one power offset w2 to be used when the scheduling information is transmitted and the buffer previously not was empty.

The Node B will detect the presence of scheduling information after one or a few HARQ retransmissions (if the power offset is appropriately set, the first attempt is likely to succeed). Once the Node B detects the presence of the scheduling information, the SIR target is restored to its normal level and the inner power control loop will ensure that the UE after a couple of slots has adjusted its transmission power to meet the target.
To implement the above mechanisms, higher layer signalling between the RNC and the UE is required to configure the power offsets wi. This signalling typically only takes place once at call setup and thus does not lead to a significant increase in interference. Signalling is also required between the RNC and Node B to configure the SIR target reduction z.
----------------------------------------------  End text proposal ----------------------------------------------

---------------------------------------------- Start text proposal ----------------------------------------------

4.4.1
Description of the concept

The proposed concept has the goal to reduce the Tx power of the UE by reducing the CQI reporting (thus eliminating the interference from HS-DPCCH in UL) when no data is transmitted on HS-PDSCH in downlink. This could be achieved by switching the CQI reporting off ("CQI off") or by just a reduction of CQI reporting ("Reduced CQI") which does not switch off the CQI reporting completely.

It is an important characteristic of the concept that these changes do not involve the RNC, so that the long delays of RRC or NBAP procedures (>> 100ms) are avoided and the user is staying in CELL_DCH state.

The "CQI off" and “CQI reporting reduction” could be carried out by e.g.:

· Serving Node B controls when a UE is going into an inactive phase with CQI off and corresponding L1 signalling is used to trigger deactivation & reactivation.

· The UE controls CQI off by L2 MAC-e signalling to the NodeBs of the active RLS, i.e. deactivation & reactivation.

· Both UE and NodeB detect inactivity and activity based on either pre-defined or configured rules and reduce the CQI reporting interval to a pre-defined or configured CQI reporting interval during periods of inactivity.

---------------------------------------------- End text proposal ----------------------------------------------

---------------------------------------------- Start text proposal ----------------------------------------------

4.4.1.3 CQI reporting reduction without lower layer signalling

Instead of relying on signalling, predefined (and standardized) rules can be used to control the UE and Node B behaviour, i.e., the UE and Node B could by applying these rules have a consistent view of whether ‘normal’ or ‘reduced’ activity transmission should be used.

In the downlink direction, the Node B is clearly aware of whether there is data awaiting transmission. The UE will notice whether it has been recently scheduled or not, which provides an indication about the downlink activity and correspondingly whether the UE shall use ‘normal’ or ‘reduced’ activity transmission for the uplink CQI reporting.
Currently, a single CQI reporting pattern is defined for HSDPA, where a regular reporting interval can be configured. By defining an additional CQI reporting pattern (which can have a configurable reporting interval different from the first pattern) to be used in ‘reduced’ activity transmission, a solution not requiring signalling can be achieved. Normally, the UE reports CQI using the frequent reporting pattern, i.e., transmits a CQI report once every x1 ms. If the UE has not been scheduled for a certain (configurable) time period, the UE switches to a second, ‘reduced activity’ CQI reporting pattern, i.e., reports CQI every x2 ms, where x2>x1.

Note that the CQI reporting patterns as a special case may include switching off the reporting completely (basically setting xi to infinity). One possibility to implement this is to (re)start a timer in the UE every time it is scheduled.  Once the timer reaches zero, the UE switches from pattern 1 to pattern 2. The Node B can use a corresponding timer mechanism (one per UE) to determine whether to expect pattern 1 or pattern 2.

Furthermore, it may be beneficial, although not absolutely necessary, to select the patterns such that x1 is a factor in x2. If, e.g., due to the UE missing the HS-SCCH and the Node B not detecting the absence of an ACK/NAK on the HS-DPCCH, the UE and Node B happens to use different patterns there are at least some reporting events that coincide with this choice of patterns. Alternatively, Node B could detect the presence of CQI every x1 ms regardless of the current transmission scheme.

The scheme above can also be generalized to multiple CQI reporting patterns if a gradual reduction in reporting activity is desirable. In this case, the UE switches to pattern 2 after a certain time of inactivity on the DL, to pattern 3 after a longer time of inactivity, etc.

To implement the above mechanisms, higher layer signalling between the RNC and the UE is required to configure the CQI reporting intervals xi. This signalling typically only takes place once at call setup and thus does not lead to a significant increase in interference. Signalling is also required between the RNC and Node B to configure the CQI reporting patterns xi. 
----------------------------------------------  End text proposal ----------------------------------------------

