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Discussion/Decision
1. Introduction

After RAN1#70bis, there is still a remaining issue on maximum number of HS-SCCH orders simultaneously received by UE. Up to 2 or 4 HS-SCCH orders were proposed but no consensus has been reached. We provide some analysis and proposals on this issue aiming to conclude this issue.
2. Discussion
2.1 Descriptions in Previous Specifications
In TS25.214 section 6A.1.1, R8-R10 [1] [2] [3] specify how a UE receives HS-DSCH and HS-SCCH order across 2 or 4 downlink carriers in CELL_DCH state when the secondary downlink carriers are activated, as follows: 
Rel-8 [1]: The UE shall be able to receive up to one HS-SCCH order from the serving HS-DSCH cell and up to one HS-SCCH order from the secondary serving HS-DSCH cell simultaneously. The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and the secondary serving HS-DSCH cells is 2.
-
The UE shall be able to receive up to one HS-DSCH or HS-SCCH order from the serving HS-DSCH cell and up to one HS-DSCH or HS-SCCH order from the secondary serving HS-DSCH cell simultaneously. However, HS-SCCH-less HS-DSCH transmission shall not be used in a secondary serving HS-DSCH cell. The UE behaviour is unspecified in case contradictory HS-SCCH orders (i.e. orders for activation and deactivation of the same functionality) are received from the serving HS-DSCH cell and the secondary serving HS-DSCH cell during the same subframe.
Rel-9 [2]: The UE behaviour w.r.t HS-SCCH order reception is almost the same as in Rel-8.
-
From the serving HS-DSCH cell, the UE shall be able to receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order.

-
In addition, from the secondary serving HS-DSCH cell, the UE shall be able to simultaneously receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order. 

Rel-10 [3]: The UE shall be able to receive up to one HS-SCCH order from the serving HS-DSCH cell and up to one HS-SCCH order from all the activated secondary serving HS-DSCH cell simultaneously. The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and all the activated secondary serving HS-DSCH cells is 2.
-
From the serving HS-DSCH cell, the UE shall be able to receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order.

-
In addition, from each of the activated secondary serving HS-DSCH cells, the UE shall be able to simultaneously receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order. 
-
The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and all the activated secondary serving HS-DSCH cells is 2.
From the descriptions excerpted from TS25.214 and the previous discussion [4] in the 4C-HSDPA work item for the maximum number of HS-SCCH orders simultaneously received by the UE, two key points on this issue can be outlined:
1. The UE shall be able to simultaneously receive up to one HS-SCCH order from each HS-DSCH cell, either the serving HS-DSCH cell or the secondary serving HS-DSCH cell.
2. The functionalities shall be considered, meaning that only one HS-SCCH order is preferred for an independent functionality. For example, the Rel-8/Rel-9/Rel-10 capability of receiving the HS-SCCH orders is specified up to two HS-SCCH orders across all the (secondary) serving HS-DSCH cells since the functionalities only restricted to activation/deactivation of DTX/DRX/HS-SCCH less operation and multi carriers operation [4].

In this contribution, we will also give the analysis on maximum number of HS-SCCH orders received by the UE across the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) in the MF-Tx case based on these two points.
2.2 Maximum Number of HS-SCCH Orders in Rel-11
It is noted whether the (de-)activation of DTX/DRX/HS-SCCH less operation or MF-Tx is supported shall be dependent on the MF-Tx configurations, such as disallowed (de-)activation of MF-Tx in SF-DC case and disallowed (de-)activation of DTX/DRX/HS-SCCH less operation in inter-NodeB case [5]. Thus, we investigate each of the MF-Tx configurations to determine the maximum number of HS-SCCH orders received by UE across the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) (see Table 1). Meanwhile we also take the (de-)activation of UL CLTD feature into account, if MF-Tx can be supported together with UL CLTD.

Table 1: HS-SCCH orders needed for each MF-Tx configuration if MF-Tx mode is configured
	Number of HS-SCCH Order

	(de-)activation
	intra-NodeB
SF-DC
	inter-NodeB
SF-DC
	intra-NodeB
DF-3C
	inter-NodeB
DF-3C
	intra-NodeB
DF-4C
	inter-NodeB
DF-4C

	(assisting) Secondary serving HS-DSCH cell
	0
	0
	1
	1
	2
	2

	DTX/DRX/HS-SCCH less operation
	1
	0
	1
	0
	1
	0

	UL CLTD
	1
	1
	1
	1
	1
	1

	Total
	2
	1
	3
	2
	4
	3


In Table 1, it can be noted the total number of HS-SCCH orders in any MF-Tx configuration is less than the total number of configured cells of the MF-Tx configuration, which meets the condition of Point 1 aforementioned. It can be therefore concluded that it is up to 4 HS-SCCH orders needed considering all the MF-Tx configurations.

Proposal 1: The maximum number of HS-SCCH orders simultaneously received by the UE across the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) is 4, if MF-Tx mode is configured.

In addition, if MF-Tx mode is not configured, the current restriction of the maximum number of HS-SCCH orders does not take into account (de-)activation of UL CLTD feature in Rel-11. We analyze this case in Table 2, which shows that 3 HS-SCCH orders at maximum are needed.
Table 2: HS-SCCH orders needed for each MF-Tx configuration if MF-Tx mode is not configured
	Number of HS-SCCH Order

	(de-)activation
	Secondary_Cell_Active is not 0

	Secondary serving HS-DSCH cells
	1

	DTX/DRX/HS-SCCH less operation
	1

	UL CLTD
	1

	Total
	3


Proposal 2: The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and all the activated secondary serving HS-DSCH cells is 3, if MF-Tx mode is not configured.

3. Conclusion
In this contribution we analyze the issue on the maximum number of HS-SCCH orders simultaneously received by the UE from the serving HS-DSCH cells for introducing MF-Tx. It would be necessary to increase the maximum number of HS-SCCH orders to support R11 CLTD and MF-Tx, if the fundamental principles, i.e. up to one order for one cell and one order for one functionality, are reused. It is proposed that:
Proposal 1: The maximum number of HS-SCCH orders simultaneously received by the UE across the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) is 4, if MF-Tx mode is configured.

Proposal 2: The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and all the activated secondary serving HS-DSCH cells is 3, if MF-Tx mode is not configured.
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