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Discussion and Decision
1. Introduction

In RAN1 #68 meeting, the issues on standalone HS-DPCCH in CELL-FACH were discussed and the following working assumptions were made [1].

Working assumption
· HS-SCCH order to include up to two preamble signatures

· Companies can evaluate the complexity in including preamble signatures in HS-SCCH order
In this contribution, the complexity in including the preamble signatures in HS-SCCH order is discussed. It is proposed to agree the current working assumption to reduce the delay of standalone HS-DPCCH procedure. 

In order to allow TTI selection of standalone HS-DPCCH UE, some options on how the HS-SCCH order contains the signatures are advised and discussed. The advantage and complexity of these options are compared, and including one signature in the HS-SCCH order is proposed.

2. Discussion
As discussed in [2], if the signature is not included in the HS-SCCH order, as shown in figure 3, the UE will randomly select a signature, which may be also selected by another UE triggered by HS-SCCH order. In this case, if it is allowed for UE to start sending HS-DPCCH before collision resolution completes, in order to avoid the collision of HS-DPCCH transmission, Node B can trigger only one UE for standalone HS-DPCCH at a time. Therefore, not including signature in the HS-SCCH order will limit the number of UEs that can be simultaneously triggered on the downlink. 
Including the signature in the HS-SCCH order will help eliminating the delay of collision resolution procedure, either for the case that HS-SCCH contains common signatures for uplink and downlink triggered access, or for the case that HS-SCCH contains reserved signatures only for downlink triggered access. Besides, Node B can simultaneously trigger several UEs’ access with different signatures included in the HS-SCCH orders respectively. 
When the HS-SCCH contains reserved signatures, collision resolution procedure is not necessary. UE can not send SI with E-RNTI in the header. And Node B will not need to send the E-AGCH for collision resolution. The procedure is simpler than the legacy one. When the HS-SCCH contains common signatures, collision resolution procedure is needed. The only difference with legacy procedure is that the transmission of HS-DPCCH can start before collision resolution is finished. Therefore, compared to the legacy procedure or the procedure with HS-SCCH order not including signature, including the signature in the HS-SCCH order will not bring additional complexity. 
Additionally, HS-SCCH order format will be the same, whether it does or does not include signature. Not including signature in the HS-SCCH order will not save the overhead of HS-SCCH order. 

Therefore, it is proposed that the following working assumption is agreed:
Proposal 1: Agree the working assumption that HS-SCCH order should include preamble signature.
It was assumed that the UE triggered by HS-SCCH order is allowed to make TTI selection during the random access procedure. The signatures dedicated to E-DCH are further split to 2 sets for 2ms and 10ms TTI respectively. When UE makes the TTI selection, it selects the corresponding signature to send the preamble. For the standalone HS-DPCCH, the signature is contained in HS-SCCH order. The following options can be considered on how the indicated signature can allow the TTI selection.
· Option 1: HS-SCCH order contains two signatures.
The straightforward solution could be to allow the Node B to indicate two signatures to the UE, which correspond to the two different TTI type. Thus the UE can choose the one according to its selected TTI type. There are 8 unused bits in the HS-SCCH order to indicate the two signatures in CELL-FACH. It needs 4 bits to indicate a signature from the total 16 signatures. Thus, all the unused 8 bits in the HS-SCCH order will be occupied. The format of HS-SCCH order will need to be extended if new information needs to be contained in the future. One way to solve this problem is to restrict the number of signature configured for downlink triggered access. For example, if at most 8 signatures for each TTI type can be configured for downlink triggered access, only 3 bits are needed to indicate one signature. And total 6 bits are needed in the HS-SCCH order to indicate the two signatures. However, this requires that the signatures in the set configured for downlink triggered access should be re-indexed. 
On the other hand, the number of simultaneously triggered UE is restricted to the smaller number of signature between the number of signature configured for 2ms TTI and 10ms TTI. For example, when the number of signature configured for 2ms TTI and 10ms TTI is 3 and 5 respectively, the number of simultaneously triggered UE is 3. 
· Option 2: HS-SCCH order contains one signature.
If the HS-SCCH order contains only one signature, at most 4 bits are needed in the HS-SCCH. Similarly, if the number of signature configured for each TTI type is restricted, fewer bits will be needed. The other order bits can be spared for other purpose. 
To achieve this, every two signatures dedicated to 2ms and 10ms TTI respectively can be bound together. Only one of the bound two signatures can be contained in the HS-SCCH order. UE can derive the two signatures by the predefined or configured bound relation. 
This option requires that the number of signatures for 2ms and 10ms TTI, which are in the signature set configured for downlink triggered access, should be the same. Each signature for 2ms TTI is bound to a signature for 10ms TTI. For example, in the signature set configured for downlink triggered access, the Nth signature for 2ms TTI is bound to the Nth signature for 10ms TTI. 
Similarly, the number of simultaneously triggered UE is restricted to half the total number of signatures in the set configured for downlink triggered access. 

Even though the option 1 is more flexible, all the unused bits in the HS-SCCH order may be needed to indicate the two signatures. It will restrict the usage of HS-SCCH order for the other purpose. By predefining a simple bound relation between signatures for 2ms and 10ms TTI, option 2 can spare half the number of bits compared to option 1.
Proposal 2: For the signatures in the set configured for downlink triggered access, each signature for 2ms TTI is bound to a signature for 10ms TTI. One of them is included in the HS-SCCH order for triggering standalone HS-DPCCH. UE can derive the other signature by a predefined or configured bound relation.
As discussed above, because Node B should indicate two signatures for a UE, either for option 1 or for option 2, the number of simultaneously triggered UE is fewer than the number of simultaneously triggered UE. The usage efficiency of signatures may be reduced. 

It is assumed that it is up to the network implementation whether the signature set for uplink and downlink triggered access is overlapping. For the signatures which are common for downlink and uplink triggered access, the usage efficiency of these signatures may not be reduced. However, for the configured signatures which are reserved for downlink triggered access, they cannot be used by uplink triggered access. The reserved signatures can not be used efficiently. The more reserved signatures means the increase of the collision probability.
In order to use the reserved signatures more efficiently, some optimization can be considered. If a reserved signatures can indicate either 2ms TTI or 10ms TTI, it is not necessary to indicate two reserved signatures to a UE. All the configured reserved signatures can be indicated by HS-SCCH order to trigger UE’s access simultaneously. So the number of simultaneously triggered UE is equal to the number of reserved signatures. The reserved signatures can be used more efficiently. 
To allow one reserved signature to indicate either 2ms TTI or 10ms TTI, the TTI type requirement should not be distinguished by the difference of signature. One possible solution would be to indicate the TTI type by the access slot number in which the preamble is sent. For example, the preamble sent in the odd access slot means the requirement of 2ms TTI, and the preamble sent in the even access slot means the requirement of 10ms TTI. 
Proposal 3: Optimization can be further considered to make the use of the reserved signatures more efficiently. 
3. Conclusion
In this contribution, the HS-SCCH order for standalone HS-DPCCH is discussed and it is proposed:
Proposal 1: Agree the working assumption that HS-SCCH order should include preamble signature.
Proposal 2: For the signatures in the set configured for downlink triggered access, each signature for 2ms TTI is bound to a signature for 10ms TTI. One of them is included in the HS-SCCH order for triggering standalone HS-DPCCH. UE can derive the other signature by a predefined or configured bound relation.
Proposal 3: Optimization can be further considered to make the use of the reserved signatures more efficiently.
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