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1 Introduction
At RAN#50 a work item on 8-carrier HSDPA operation [1] was initiated. At RAN1#63bis a few decisions related to 8C-HSDPA was agreed:

· 8C-HSDPA shall be designed so it can operate with a single uplink carrier

· All 8 downlink cells shall be transmit-time-aligned

· Working assumption: From RAN1 point of view, physical layer signalling will be agnostic to supported RF combinations

This contribution focus on methods for dynamic activation and deactivation of secondary serving HS-DSCH cells when a UE is configured with 5-8 carriers. 

2 Design requirements
In Rel-8 to Rel-10 dynamic activation and deactivation of secondary downlink carriers and the secondary uplink frequency are supported by means of HS-SCCH orders transmitted from the serving Node-B. The HS-SCCH orders can be transmitted on any of the serving cells. Hence it seems reasonable to assume that (de)activation of secondary serving HS-DSCH cells also should be possible in Rel-11.

Proposal 1: Agree on that it should be possible to activate and deactivate secondary serving HS-DSCH cells by means of HS-SCCH orders transmitted from the serving Node-B.

For 8C-HSDPA a UE may be configured with 8 downlink carriers and 2 uplink carriers. 

Assuming that it should be possible to go between any activation states with a single HS-SCCH order a total of 12∙24=192 unique HS-SCCH orders are required. 12 of these HS-SCCH (de)activation orders are already supported in Rel-10. Currently there are 6 bits allocated for describing different HS-SCCH orders. Hence, a total of 26=64 unique HS-SCCH orders are available with the current specifications. Of these 64 HS-SCCH orders 8 are dedicated for DRX, DTX and HS-SCCH less operation and 12 HS-SCCH orders are dedicated to dynamic activation and deactivation of secondary carriers. Clearly it will not be possible to support transitions between two arbitrary states with a single HS-SCCH order given the current framework. 
To accommodate the necessary number of HS-SCCH orders for 8C-HSDPA a few approaches could be considered:
1. Combine the configured downlink carriers into two (or more) groups and use the Rel-10 HS-SCCH orders for activating and deactivating the carriers within a group. 
To give an example, if the UE is configured with 8 downlink carriers and 2 uplink carriers the configured carriers can be divided into two groups; Group I and Group II. Here we let Group I contain the serving HS-DSCH cell and the 1st, 2nd, 3rd secondary serving cells as well as the primary and secondary uplink frequency whereas Group II contains the 4th, 5th, 6th and 7th secondary serving cells. For each of the two groups the Rel-10 HS-SCCH orders are used. To indicate which of the two groups a certain HS-SCCH order refers to one could envision several mechanisms including conditioning the interpretation of the HS-SCCH order on the downlink carrier (frequency band) in which the order was sent or conditioning the interpretation of the HS-SCCH order on the corresponding CFN. Compared to the existing procedure this approach will increase the Node-B complexity (since additional logic will be needed) as well as reduce the flexibility of HS-SCCH orders.
2. Concatenate multiple HS-SCCH orders (either in time or over the activated downlink cells) into one activation status.
Rely on concatenated HS-SCCH orders for describing certain activation statuses. To reduce the overhead and delay associated with HS-SCCH orders one could distinguish between HS-SCCH orders that are important or expected to be transmitted frequently (e.g. deactivation or activation of all secondary cells in the secondary frequency band) and HS-SCCH orders that are expected to be transmitted infrequently (e.g., activate all secondary serving HS-DSCH cells except the first secondary serving HS-DSCH cell). Note also that the concatenation could be performed in either time or in frequency domain. 
Aside from complicating the usage of HS-SCCH orders from the Node-B perspective this approach may result in that certain HS-SCCH orders are associated with a larger delay (if the concatenation is performed in time), that the UE needs to be able to receive at least 1 additional HS-SCCH order in a slot (currently up to 2 HS-SCCH orders across all cells is supported), and that HS-SCCH orders become more error prone (since two orders need to be received successfully for certain transitions).
3. Allocate addition bits in HS-SCCH field for describing the order type and order bits. 

 This approach is based on that additional information bits are allocated for describing the orders in the HS-SCCH (besides the currently 6 bits used today).
4. Rely on autonomous deactivation for some or all of the secondary downlink carriers. 

This approach was discussed as an alternative during Rel-10. However, during that discussion it was concluded that the existing HS-SCCH orders provide sufficient means for deactivating and activating the downlink carriers. In our view all the arguments put forth during the Rel-10 discussion are still applicable. Also, in order to use this approach as a way of reducing the amount of HS-SCCH orders that need to be specified it would be necessary to only rely on autonomous activation and/or deactivation for transitions between different states (i.e., it would not be possible to go between these states by means of HS-SCCH orders).
Alternatively one could also

5. Only support transitions between a limited set of states for the 4th-7th secondary serving HS-DSCH cells.
Although our preference is approach 3 we do believe that (independently of the agreed solution) it is important for the Node-B to have the ability to activate/deactivate all secondary serving HS-DSCH cells with a single HS-SCCH order. 

Proposal 2: Agree that it should be possible to activate and deactivate the 1st-7th secondary serving HS-DSCH cells with a single HS-SCCH order.

Proposal 3: Agree that it should be possible to activate and deactivate the 4th-7th secondary serving HS-DSCH cells with a single HS-SCCH order. 
During Rel-10 there were some discussions regarding whether it should possible to go between any two states with a single HS-SCCH orders. At that time RAN1 decided that it was desirable to allow transitions between any two states with a single HS-SCCH order partly because the RAN1 design should agnostic of the band configurations. In our view, the arguments that were put forward during the Rel-10 discussions still holds. Hence, if there are no strong technical obstacles we should extend the Rel-10 principle and support transitions between any states with a single HS-SCCH order.

Proposal 4: Agree that it should be possible to go between any two states with a single HS-SCCH order. 
3 Design proposal
As mentioned above our preference would be the third alternative, i.e. allocate additional bits in the HS-SCCH field for describing the desired transition. In the following, one way to achieve this is presented.

The HS-SCCH subframe consists of two parts where (see subclause 4.6 in [2]): 

· Part 1 contains the channelization code set and modulation scheme (and number of transport blocks as well as precoding weight information bits for MIMO transmissions)

· Part 2 contains the transport block size (TBS), hybrid ARQ related parameters, etc. 

For HS-SCCH Type 1 orders (used in non-MIMO mode) the channelization code set and modulation scheme information bits (a total of 8 bits) are set to ‘11100000’  while the TBS related bits (6 bits) are set to ‘111101’. The remaining 6 bits are used to describe the order type and order bits. 
For HS-SCCH Type 3 orders (used in MIMO mode) the channelization code set, modulation and number of transport blocks, and the precoding weight information is set to ‘111000000000’ (note that the first 8 bits are similar to the ones used for Type-1 HS-SCCH orders. The TBS bits (6 bits) are set to ‘111101’, which is identical to the bit values used by HS-SCCH Type 1 orders. The last 6 bits are used to describe the order type and the order bits.
When a HS-SCCH order is transmitted the Node-B use a value for the number of codes used for the data transmissions (see variable P in subclause 4.6 in [2]) and code offset indicator (variable O in subclause 4.6 in [2]) that is not allowed. Furthermore, subclause 9.2.3.1 in [3] states that when there is a retransmission, the Node-B should select a combination for which no mapping exists between the original TBS and the selected combination of channelization code set and modulation information. In such cases TBS values shall be set to ‘111111’. Although this is of less interest for the HS-SCCH orders (since the P/O-combination anyway is invalid) it could be beneficial from an implementation point of view if HS-SCCH orders avoid using TBS bits ‘111111’. A similar line of reasoning could be done for the TBS bits ‘111110’ which are used to indicate retransmissions of HS-SCCH less transmissions (see 4.6A.2.2.1 in [2]). 
To support a total of 192 unique HS-SCCH orders a total of log2(192)=7.58 bits need to be allocated. With respect to the current HS-SCCH orders, this implies that 2 new bits are needed. 

Proposal 5: Agree on allocating two additional bits in the HS-SCCH for describing the desired activation status when a UE is configured with 8C-HSDPA.

Since current UE implementations may exploit the fact that the channelization code set and modulation scheme information always is ‘11100000’ for HS-SCCH orders it is furthermore proposed that the additional bits should belong to the TBS information. 

Proposal 6: Agree on allocating the 5th and 6th of the TBS bits for describing the desired activation status when a UE is configured with 8C-HSDPA.

To simplify Node-B and UE operation it would be beneficial if the HS-SCCH order mapping is such that it is:
· Backward compatibility with the activation/deactivation orders introduced in Rel-8 to Rel-10 is retained.

· The order types and order bits used for 8-carrier HSDPA are consecutive. 

Proposal 7: The HS-SCCH field that describes activation statuses supported in Rel-8 to Rel-10 should be identical with the already standardized order mappings. 
The order mappings used for (de)activation in Rel-8 to Rel-10 can be expressed as 
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(1)
where Dk and Uk represent the desired activation status of downlink and uplink carrier k, 1 for activated and 0 for not activated. The order type and order bits are then obtained as 

xord = (xodt,1,xodt,2,xodt,3,xord,1,xord,2,xord,3) = dec2bin(V+8).


(2)
For 8C-HSDPA the following formula can be used to describe an HS-SCCH order mapping
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Here V is computed according to Equation 1 and depending of the activation status of the secondary serving HS-DSCH cells and the secondary uplink frequency X will take on values between 0 and 191. To check that the order mappings are backward compatible, the following mapping can be used:

xord = (xtbs,5, xtbs,6, xodt,1,xodt,2,xodt,3,xord,1,xord,2,xord,3) = dec2bin(mod(X+72,192)).

(4)
where xtbs,5 and xtbs,6 correspond to the 2 new bits that would be required in order to describe all possible activation statuses. Note also that mod(y,x) denotes the mod-operator.

Proposal 8: Agree on the HS-SCCH order mappings described by Equation 1 – Equation 4.

4 Conclusions
This contribution discussed dynamic deactivation of secondary downlink carriers by means of HS-SCCH orders. Based on our analysis we propose the following:

Proposal 1: Agree on that it should be possible to activate and deactivate secondary serving HS-DSCH cells by means of HS-SCCH orders transmitted from the serving Node-B.

Proposal 2: Agree that it should be possible to activate and deactivate the 1st-7th secondary serving HS-DSCH cells with a single HS-SCCH order.
Proposal 3: Agree that it should be possible to activate and deactivate the 4th-7th secondary serving HS-DSCH cells with a single HS-SCCH order. 

Proposal 4: Agree that it should be possible to go between any two states with a single HS-SCCH order. 
Proposal 5: Agree on allocating two additional bits in the HS-SCCH for describing the desired activation status when a UE is configured with 8C-HSDPA.

Proposal 6: Agree on allocating the 5th and 6th of the TBS bits for describing the desired activation status when a UE is configured with 8C-HSDPA.

Proposal 7: The HS-SCCH field that describes activation statuses supported in Rel-8 to Rel-10 should be identical with the already standardized order mappings. 

Proposal 8: Agree on the HS-SCCH order mappings described by Equation 1 – Equation 4.
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