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1. Introduction

  In the “Continuous connectivity for packet data users” (so called ConCon), the “SIR_target reduction” is investigated as one of the ways to reduce uplink interference [1]. We think the “SIR_target reduction” is beneficial and straightforward way to avoid unnecessary interference from the inactive UE, i.e. the UE in idle traffic periods. However, even if the UE is inactive state, DPCCH quality should be kept to the certain level with which the radio link synchronization can be kept. In this contribution, we discuss the radio link synchronization during the “SIR_target reduction” in case of SHO and show our proposals. 
2. Radio link synchronization
  In Layer1, NodeB must check synchronisation status of all radio links in every radio frame [2]. Synchronisation status is indicated to the RL Failure/Restored triggering function using either the CPHY-Sync-IND or CPHY-Out-of-Sync-IND primitive. The exact criteria for indicating in-sync/out-of-sync is not specified in the specification, but could e.g. be based on the received DPCCH quality and CRC checks. The RL Failure/Restored triggering function must start timer “T_RLFAILURE”, when “N_OUTSYNC_IND” consecutive out-of-synch indications are received. If “N_INSYNC_IND” consecutive in-synch are not received by the expiry of the timer “T_RLFAILURE”, NodeB indicates RL_FAILURE to RNC as shown in Figure1.
  When RNC receives the RL Failure for a certain radio link set, RNC may interpret that the radio link set is no longer beneficial to keep and decide to release the radio link set.
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Figure1   Triggering of RL_Failure
3. Radio link synchronization with SIR_target reduction
 In the SIR_target reduction, when detecting the inactivity condition in the UL, the serving Node B reduces the target SIR for the UL power control from the last RNC-configured value to a pre-determined target value. According to [1], the target SIR during the reduced power mode could be decided by NodeB so that, e.g. the target quality of TPC bits are met. This implies that the UL DPCCH quality would be good enough to keep the radio link synchronization as well. Therefore, RL_Failure from the serving NodeB would not increase during the reduced power mode at the serving NodeB.
 However, in the case where the UE is in SHO, the UL DPCCH quality at the serving NodeB and the non-serving NodeB is different due to the different propagation conditions. In many cases (although it is up to RNC strategy for the decision of serving NodeB), the channel quality at the serving NodeB is better than that of the non-serving NodeB. In this case, from the nature of “OR of Down” TPC, the UE transmission power would be adjusted so as to meet the target SIR at the serving NodeB. Consequently, the DPCCH quality at the non-serving NodeB could be much lower than the target SIR, and in unfortunate cases, could be lower than the quality threshold for the synchronization at the non-serving NodeB. Of course, this situation would occur in the normal Rel-99 system, but the probability to occur this situation would increase during the reduced power mode, because the target SIR may be lowered nearly to the quality threshold for the synchronization as shown in Figure2. Hence, there is a concern that the RL_FALURE probability from the non-serving NodeB increases during the reduced power mode.
  The Increase of the RL_Failure would lead unnecessary radio link release by RNC, which reduce the SHO gain after the reactivation from the reduced power mode. Also unnecessary Iub signaling is sent in order to release and/or reconfigure the radio link set at the transition between “normal mode” and “reduced power mode”.
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Figure2   SIR in SHO case
4. Proposals
 In order to avoid the unnecessary RL Failure from the non-serving NodeB, three possible solutions are explained below. 

Alternative1) Periodical boosting of target SIR

 As shown in Fig.3(a), the target SIR during the reduced power mode is periodically boosted from the lowered target SIR (SIR_reduced) to the temporal target SIR (SIR_temp=SIR_reduced+Delta_SIR_temp) by the serving NodeB. Hence, the DPCCH quality at the non-serving NodeB is also periodically improved as shown in Fig.3(b). The boosting period (such as T_period and T_temp) could be decided by RNC so that the DPCCH quality at the non-serving NodeB would be improved before the RL_Failure is triggered. Since RNC have knowledge of the RL_Failure triggering parameters set in the non-serving NodeB, such information could be used by RNC in order to find the suitable boosting period. With this periodical boosting, the RL_Failure probability from the non-serving NodeB is reduced, and then the radio links for the non-serving NodeB can be well-maintained during the reduced power mode as well.
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Figure3 (a)   Serving NodeB
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Figure3 (b)   Non-serving NodeB
Alternative2) Minimum target SIR setting by RNC
 RNC is allowed to indicate the minimum value for the lowered target SIR. The minimum target SIR could be indicated by e.g. the offset from the normal target SIR, and it is informed to the serving NodeB by Iub signaling. When the serving NodeB decides to start the reduced power mode, the serving NodeB should set equal or higher value to/than the minimum target SIR as the target SIR. 
 With this signaling, RNC can manage the lowered target SIR depending on whether the UE is in SHO or not, that is, the higher minimum target SIR can be set in the case of SHO compared to the case of non-SHO. Then the DPCCH quality at the non-serving NodeB is kept relatively high, and RL_Failure probability from the non-serving NodeB would be reduced. In addition, using this signaling, RNC can adjust the lowered target SIR in response to the RL_Failure from the non-serving NodeB. For example, RNC may reconfigure the minimum target SIR to larger value, if RNC receive the RL_Failure from the non-serving NodeB so frequently. 
Alternative3) Limited applicability of SIR_target reduction
 One of the simplest ways is to apply the SIR_target reduction only when UE is in non-SHO. However, considering the typical system deployment where the large number of UE is in SHO, total system gain offered by the SIR_target reduction may be significantly reduced. 
5. Conclusion
  In this contribution, we have explained the solutions to avoid unnecessary RL_Failure from the non-serving NodeB during the reduced power mode. To obtain full gain from the SIR_target reduction, out preference is to introduce the alternative 1 or 2. The corresponding text proposal is attached at the end of the document.
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   ----------------------   Taxt proposal for TR25.903   -------------------
 4.3.1.1.1
Interworking aspects

Cell changes and Soft Handover:

Measurement reports from the UE and RNC-triggered signaling of changes in the active set and changes of the serving Node B will be transmitted on SRB over E-DCH and HS-DSCH, and thereby trigger reactivation. Therefore the highest gain of this concept is achieved when the reporting interval of such mobility measurements is well above the timeout parameter that triggers the deactivation.

SHO may be applied on UL DPCCH. Nevertheless, either the serving cell will dominate the UL power control due to the SIR target reduction or a change of the serving cell will be initiated by the RNC in the normal way (i.e. as in the current specifications) and trigger a reactivation of the UE.
In case of SHO, the radio links of non-serving NodeBs would not reduce their SIR_target (as done in the serving NodeB) and these radio links might cause a RL failure. As a RL_failure report will not occur before T_RLFAILURE timer has elapsed (could be set from 0 to 25.5sec), this problem occur only for longer inactivity periods than T_RLFAILURE setting. For such cases the following options are considered to address the problem: 

(A) The SIR_target during the reduced power mode is periodically boosted to a pre-determined value (less than or equal to a normal SIR_target) in order to achieve sufficient in-sync indications of radio links from non-serving NodeBs and to avoid RL failure indications. The length of these short periods (e.g. a few radio frames) and the periodicity (e.g. similar value to “T_RLFAILURE” setting) of the short periods is FFS.
(B) RNC is allowed to set a limit of maximum SIR_target reduction in the serving NodeB. The detail definition of the limitation is FFS, but it could be e.g. the offset from the normal SIR_target.
(C) The SIR_target reduction is not applied in case of SHO.
---------------------------------   End of Text proposal   -----------------------------------
