3GPP TSG RAN WG1 Meeting #65
R1-111748
Barcelona, Spain, 9th-13th May, 2011
Agenda Item:
5.1.1
Source:
Ericsson, ST-Ericsson, Qualcomm Incorporated
Title:
On the interaction between HS-SCCH orders and RRC reconfigurations
Document for:
Discussion and decision
1 Introduction
During the last couple of RAN2 meetings there have been discussions focusing on the activation status of the secondary serving HS-DSCH cell when the UE is reconfigured by RRC and the reconfiguration does not result in a serving HS-DSCH cell change. This issue was originally raised in [2] where the following ambiguity in [1] was highlighted:

More specifically, in [2] it was noted that it is not obvious how the second sentence (in the text copied from the RAN1 specs) should be interpreted. This observation was followed by RAN2 discussions on the appropriate interpretation. 

Currently RAN2 have been able to agree on the following:
· For Rel-8 UEs the activation status of the secondary serving HS-DSCH cell after a RRC reconfiguration that does not result in a serving cell change is unspecified. In other words, the UE may either keep the activation status of the secondary carrier or reset it to be activated. As this may result in that HS-SCCH orders cannot be utilized by the network it has been proposed that this is complemented by RAN3 signaling whereby it is possible for the S-RNC to inform the serving Node-B that the UE is of Rel-8. (See details in [3]).
· For Rel-9 and onwards the UE shall remember the activation status of the secondary serving HS-DSCH cells upon RRC reconfigurations in which the serving HS-DSCH is not changed and the value of the IE “Configurations Info” contained in the IE “Downlink Secondary Cell Info FDD” is set to “Continue”.

However, the UE behavior upon a RRC reconfiguration in which the serving HS-DSCH cell is not changed and the value of the IE “Configuration Info” contained in the IE “Downlink Secondary Cell Info FDD” is set to “New Configuration” is still discussed by RAN2. 

In this contribution we present our view on how the RAN1 specifications should be interpreted. We moreover discuss the merits of two alternatives that have been discussed in RAN2. Our preference is to clarify that the UE also remembers the activation status associated with the secondary serving HS-DSCH cell upon RRC reconfiguration in cases where the serving HS-DSCH cell is not changed and the IE “Configuration Info” contained in the IE “Downlink Secondary Cell Info FDD” is set to “New Configuration”. We moreover propose that the RAN1 specifications should be modified to more clearly reflect this.
2 Discussion

In RAN2 the following two options have been discussed: 

Alternative 1: The activation status of the secondary serving HS-DSCH cell is always reset to active upon RRC reconfiguration when the IE “Configuration Info” contained in IE “Downlink Secondary Cell Info FDD” is set to “New Configuration” (when the RRC reconfiguration does not result in serving HS-DSCH cell change). 

Alternative 2: The activation status of the secondary serving HS-DSCH cell is always remembered also upon RRC reconfigurations when the IE “Configuration Info” contained in the IE “Downlink Secondary Cell Info FDD” is set to “New Configuration” (when the RRC reconfiguration does not result in serving HS-DSCH cell change). 

Both of these alternatives will result in a well-defined UE behaviour according to which the UE and the serving Node-B will have a similar view regarding the activation status of the secondary serving HS-DSCH cells. Hence there is not any technical difference between the two alternatives with respect to this aspect.
We moreover notice that both of the alternatives will result in that the Rel-9 (on onwards) UE behaviour will be different from the already agreed Rel-8 UE behaviour. Thus there is not any technical difference between the two alternatives with respect to this aspect.
However, there are several technical benefits associated with alternative 2:
· Ensuring the HS-DPCCH coverage: All multi-carrier HSDPA features are based on that the serving Node-B can achieve the single-carrier coverage by deactivating the secondary serving HS-DSCH cells.
 A deactivation HS-SCCH order can be triggered by several factors; one example being too poor uplink coverage. An example of reconfiguration where it would be beneficial that the UE remember the activation status is when the UE is moving towards the cell-edge and the network changes the downlink demodulation from 64QAM to 16QAM and/or change from MIMO mode to non-MIMO mode. If the activation status of the secondary serving HS-DSCH cells always is reset to activated in this situation, there will be an increased HS-DPCCH overhead. The reduction in HS-DPCCH coverage due to RRC reconfigurations will become even more severe as the number of supported downlink carriers is increased. Although it can be argued that the serving Node-B always can send an HS-SCCH deactivation order this will result in an interrupt that is between 12 or 18.5 slots depending on whether the UE is also configured with DC-HSUPA.
· Avoid unnecessary cross-layer interactions: The activation status of the secondary serving HS-DSCH cells is a physical layer parameter which is not propagated to higher layers. On an architectural level it is desirable that higher layers do not overwrite physical layer parameters, e.g. because to facilitate that the serving Node-B is able to dynamically control its own resources without involving the RNC. 
· Maximize the UE battery savings: For settings where the downlink serving HS-DSCH cells are spread over multiple bands, deactivating all secondary serving HS-DSCH cells in a band will result in considerable UE battery savings (since the UE can turn off one of its receiver chain). Forcing the UE to always activate all secondary serving HS-DSCH cells upon RRC reconfigurations will reduce the UE battery savings that can be achieved.
· Support of non-adjacent configurations: In the case where non-adjacent carrier configurations are supported, it is possible that a Node-B has deactivated a secondary HS-DSCH cell to avoid interference from an adjacent carrier (used by another operator). This decision could, for example, be based on the CQI reports and the S-RNC may be unaware of the UE is experiencing this type of interference situation. If a RRC reconfiguration results in that all secondary serving HS-DSCH cells become activated this may result in that the UE experience excessive interference levels on all of the downlink carriers (resulting in outage).
· Network robustness issues: In practice there may be so that the RNC is uncertain about the parameters that the UE and/or Node-B is utilizing and in such case it may re-send the parameters to the Node-B or the UE (but not necessarily both). With alternative 1, this would not be possible. Instead the new set of parameters would always need to be transmitted to both the UE and the Node-B.
All the bullets listed above are in our view technical arguments favouring alternative 2. Besides these technical reasons it is our understanding that alternative 2 also describes the UE behaviour intended by the RAN1 specifications. Furthermore, to our knowledge no technical reasons for why alternative 1 should be preferred over alternative 2 have been presented. Hence we propose that:

Proposal 1: RAN1 agrees that alternative 2 describes the intended UE behaviour upon RRC reconfigurations in which the serving HS-DSCH cell is not changed. 
It is also proposed that RAN1 informs RAN2 about its decisions in an LS. 

Proposal 2: If proposal 1 is agreed then RAN1 should inform RAN2 about this in an LS.

To avoid future misinterpretations it is proposed that the Rel-9 and Rel-10 specifications of [1] are clarified so that this behaviour becomes clear. A Rel-9 CR is provided in [6]. 

3 Conclusions
This contribution has discussed activation status of the secondary serving HS-DSCH cells upon RRC reconfiguration when the IE “Configuration Info” contained in the IE “Downlink Secondary Cell Info FDD” is set to “New Configuration”. It is proposed:
Proposal 1: RAN1 agrees that alternative 2 describes the intended UE behaviour upon RRC reconfigurations in which the serving HS-DSCH cell is not changed. 

Proposal 2: If proposal 1 is agreed then RAN1 should inform RAN2 about this in an LS.

An accompanying CR is shown in [6].
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If the UE is configured with a secondary serving HS-DSCH cell, then Secondary_Cell_Enabled is 1, otherwise Secondary_Cell_Enabled is 0 and Secondary_Cell_Active is 0. The secondary serving HS-DSCH cell shall be activated at the time when Secondary_Cell_Enabled is set to 1, and may further be deactivated or activated by HS-SCCH orders as specified in [2]. Secondary_Cell_Active shall be set to 1 while Secondary_Cell_Enabled is 1 and the secondary serving HS-DSCH cell is activated, otherwise Secondary_Cell_Active shall be set to 0.














� For 4C-HSDPA deactivation of the two or more secondary serving HS-DSCH cells will result for example result in that the UE repeats the HARQ-ACK and CQI information. Compared to being configured on four carriers but not schedule any downlink data on a subset of the carriers this will result in approximately a 3 dB HS-DCPCH coverage gain.





