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1. Introduction

During RAN#53, a WI was approved, whose aim is to standardise the Multiflow transmission for HSPA [1]. 

In [4-6], and [8], it is proposed to adopt the HS-SCCH orders to activate/deactivate carriers – originally designed for multicarrier HSDPA – for the Multiflow operation. 

The present contributions aims at further clarifying the meaning of the HS-SCCH cell (de-)activation orders and their operation in the context of Multiflow.

2. Dynamic carrier activation/deactivation

2.1 Considerations on deactivation design

In the legacy MC-HSDPA behavior, the HS-SCCH orders are used as a fast and the efficient way to deactivate/activate carriers in case when the incoming traffic load varies and the UE overall power consumption is of importance. That said, the same reasoning can be applied to the Multiflow transmission as well and it is desirable to adopt cell activation/deactivation for Multiflow. Such a possibility becomes useful for the case when DF-3C/DF-4C is configured in the multi-band mode or in the single-band mode, but with the non-contiguous carriers with a dual-RF UE architecture. In fact, even if DF-3C/DF-4C is configured for the single-band for a UE with the single-RF architecture, it is still beneficial to deactivate secondary cells to save UE power if the incoming load is low. 

Proposal 1: Introduce the dynamic carrier activation/deactivation by means of the HS-SCCH orders. 

Further elaborating on the design principles,  we would like to stress that the overarching Multiflow design goal is to minimize  inter-nodeB coordination and relies upon the uncoordinated inter-site operation and especially the scheduling. Thus, this characteristic of  uncoordinated operation must not be jeopardized by other features, such as HS-SCCH carrier activation/deactivation order. Doing so would result in potentially loosing scheduling freedom and bringing performance loss. If a nodeB coordinates or changes synchronously its carrier status, then it impacts how fast such a change can be performed, which is very crucial for Multiflow operation that exploits moments of uneven load.  

Proposal 2: Design of the HS-SCCH carrier activation/deactivation orders must avoid dynamic inter-nodeB coordination

During the RAN2#77 meeting, there was made an agreement that the assisting cell is a part of the UE active set. The reasoning behind that approach was that a UE has to receive the TPC commands to ensure the reliable reception of the HS-DPCCH channel at both the serving and assisting nodeB(s). Thus, a UE will not be able to shut down completely its receiver on the primary frequency. Even if  not listening to the HS channels brings some gains, the UE still has to receive (F-)DPCH.  Another important aspect to consider is that  even if a UE indeed stops listening only to the HS channels on the primary assisting cell, then it is not clear from which carrier the activation order for the deactivated carrier should come. Deactivation of all cells of the assisting nodeB would mean that a cell in the assisting nodeB could be only re-activated by the assisted nodeB. With above design paradigm this must be avoided. 

Proposal 3a: The assisting cell, i.e. the cell on the primary carrier of the assisting nodeB, cannot be deactivated

Alternatively, deactivation of the assisting  cells could be allowed with the assumption that only the CQI reporting stops, but the UE would be required to continue monitoring  HS-SCCH  of the assisting nodeB for re-activation. The advantage would be lowered UE power requirements and less UL CQI traffic.

Proposal 3b:  The carrier deactivation order for the assisting cell may indicate a UE only to stop the CQI reporting.

2.2 Design

2.2.1 non-Multiflow deactivation orders definition

The format of HS-SCCH order for deactivation of cells in MC-HSDPA is defined in TS25.212 v11.0.0 section 4.6C.2.2.2. The format either allows to address up to 3 DL secondary and 1 UL secondary  cells for the 4-cell HS-SCCH cell-deactivation format, and 7 secondary and 1UL secondary for the 8-cell HS-SCCH format. For convenience we are reproducing the definition in the appendix A.

2.2.2 Design of deactivation orders for Multiflow DF-4C

Among all the conceivable design options for HS-SCCH order we would like to propose that each nodeB issues orders only referring to its own cells, virtually ignoring the amount of configured cells in other nodeBs. For the inter-site case, this requires that a UE is aware how cells are grouped for nodeBs, which is anyway seems to be the case based on our analysis for the RRC level configuration presented in [9].

Example:

NodeB 1 controls cells 1 2 3 4 (blue), NodeB 2 controls cells 5 6 7 8 (green). Multiflow is configured as DF-4C for cell 1 3 5 7, see Figure 1.
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Figure 1: HS-SCCH orders being sent from nodeBs are referring only to cells belonging to the correspondent nodeB. 

Referring to Figure 1, for nodeB2 to deactivate cell 7, it will send an order with bit 1 set to “D”. It should be noted that we assume that the Proposal 3a takes place and that the assisting cell cannot be deactivated at all by definition. Similarly, NodeB1 sends an order to activate/deactivate cells under its control. The advantage of this approach is that nodeB just accounts for cells under its control while constructing the order and that the 4C HS-SCCH order structure can be applied for future Multiflow scenarios, such as QF-8C.

If we consider Proposal 3b, then the assisting NodeB can send the activation order for the assisting cell and the structure of the HS-SCCH order may look like the one in the figure below. Of course, a UE will only stop UL CQI reporting but will continue to listen to the HS-SCCH channel.
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Figure 1b: HS-SCCH orders being sent from nodeBs with independent configurations, when deactivation is interpreted according to Proposal 3b

Proposal 4: Each nodeB issues orders only referring to its own cells, enabling ignoring the cell configuration status in other nodeBs.

2.2.3 Alternative design

An alternative solution is to inform the nodeBs of the total amount of configured cells at the UE, and inform the nodeBs about the cell to bit index mapping they have to assume in the HS-SCCH orders. A nodeB will then issue an order using the correct activation/deactivation position in the HS-SCCH order bitmap. However, the UE must be aware which cells belong to a nodeB that issues an order so that it will mask out all bit positions not belonging to the issueing nodeB.

An example is giving in below figure 2.
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Figure 2: HS-SCCH orders being sent from nodeBs are referring to both nodeBs. 

4. Conclusions

In this paper, we have presented some implementation aspects related to  the Multiflow cells and their dynamic activation/deactivation by means of the HS-SCCH orders. As a summary, we propose that:

Proposal 1: Introduce the dynamic carrier activation/deactivation by means of the HS-SCCH orders. 

Proposal 2: Design of the HS-SCCH carrier activation/deactivation orders must avoid dynamic inter-nodeB coordination

Proposal 3a: The assisting cell, i.e. the cell on the primary carrier of the assisting nodeB, cannot be deactivated

Proposal 3b:  The carrier deactivation order for the assisting cell may indicate a UE only to stop the CQI reporting.

Proposal 4: Each nodeB issues orders only referring to its own cells, enabling ignoring the cell configuration status in other nodeBs.
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Appendix A

TS 25.212 section 4.6C.2.2.2
Orders for activation and deactivation of Secondary serving HS-DSCH cells and Secondary uplink frequency

For these Extended Order types and Order types, the meaning of the orders is listed in Table 14B for the case where Secondary_Cell_Enabled is less than 4. For the case where Secondary_Cell_Enabled is greater than 3 the meaning of the orders is listed in Table 14B.1.

Table 14B: Orders for activation and deactivation of Secondary serving HS-DSCH cells and Secondary uplink frequency when Secondary_Cell_Enabled is less than 4.

	Extended Order Type
	Order Type
	Order Mapping
	Activation Status of Secondary Serving HS-DSCH cells and Secondary Uplink Frequency                                  A= Activate; D = De-activate

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell
	Secondary Uplink Frequency

	01
	001
	0
	0
	0
	D
	D
	D
	D

	
	
	0
	0
	1
	A
	D
	D
	D

	
	
	0
	1
	1
	A
	D
	D
	A

	
	
	0
	1
	0
	D
	A
	D
	D

	
	
	1
	0
	0
	A
	A
	D
	D

	
	
	1
	0
	1
	A
	A
	D
	A

	
	
	1
	1
	0
	D
	D
	A
	D

	
	
	1
	1
	1
	A
	D
	A
	D

	
	010
	0
	0
	0
	A
	D
	A
	A

	
	
	0
	0
	1
	D
	A
	A
	D

	
	
	0
	1
	0
	A
	A
	A
	D

	
	
	0
	1
	1
	A
	A
	A
	A

	
	
	1
	0
	0
	Unused (Reserved)

	
	
	1
	0
	1
	Unused (Reserved)

	
	
	1
	1
	0
	Unused (Reserved)

	
	
	1
	1
	1
	Unused (Reserved)


