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1 Introduction

Stand-alone HS-DPCCH is one of the sub-features for FE-FACH to improve downlink transmission. In RAN1#67 meeting, it was agreed that
· In case of HS-SCCH triggered transmissions the UE can use the common E-DCH resource if it has uplink data to transmit

· Existing PRACH preamble ramping procedure is reused to obtain common E-DCH resource

· It is FFS whether the UE should keep the same signature during the entire PRACH preamble ramping procedure

· For the case of implicit release, it is the view of RAN1 that the following additional conditions for restarting the timer Tb should be considered in case of downlink triggered transmission

· The timer Tb for standalone HS-DPCCH UE starts when the uplink DPCCH starts. 

· The timer Tb for standalone HS-DPCCH UE restarts if any MAC-ehs PDU is received or if TEBS<>0 while timer Tb is running as in Rel-8.
· In the absence of uplink data, UE sends SI with E-RNTI in the header for collision resolution as per Rel-8.
In this contribution, we try to analyse the detailed collision resolution mechanism for standalone HS-DPCCH and give some proposals.
2 Discussion
2.1 Collision resolution in Rel 8
For DCCH/DTCH transmissions in CELL_FACH state, collision resolution is introduced to ensure that the common E-DCH resource is granted to unique UE at one random access attempt. During collision resolution phase, the UE’s E-RNTI should be included in the MAC-i header to identify the UE as presented in figure 1 below.
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Figure 1: data format during collision resolution

In figure 1, the LCH-ID0 is set to "1111" to indicate that the UE’s E-RNTI is included in the MAC-i header and the spare field shall be set to "0000" to ensure octet alignment. Following the E-RNTI, the first field is MAC-i header 1 for the first MAC-i PDU.
The UE will keep using this format until receiving AG with UE’E-RNTI or expiration of collision resolution timer. The maximum period for collision resolution varies from 8*TTI to 24*TTI.
According to [1][2], the specs do not exclude SI sent alone case during collision resolution phase and the data format for SI sent alone is presented in figure 2.
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Figure 2: data format for SI sent alone during collision resolution
On receiving MAC-i header 0 & SI with TEBS = 0, the Node B considers that UE will release the common E-DCH resource and no AG with this UE’E-RNTI should be send to the UE for collision resolution.
2.2 Collision resolution for standalone HS-DPCCH

2.2.1 Collision resolution based on RAN1 conclusion
It has been agreed that SI with E-RNTI in the header is used for collision resolution for standalone HS-DPCCH. One of the possible data format is presented in figure 2. After receiving SI with E-RNTI, the Node B may grant the common E-DCH resource to the UE. According to [3], the start time of collision resolution will start from the allowed start time of the E-DCH transmission.
It has also been agreed that implicit release timer (Tb) for standalone HS-DPCCH UE starts when the uplink DPCCH starts. After expiration of Tb, the UE will send SI with TEBS = 0 to Node B and release occupied common E-DCH resource. When receiving the SI with TEBS = 0, the Node B will not send the AG with UE’s E-RNTI to grant the resource.
It is stated that the UE can use the common E-DCH resource if it has uplink data to transmit in case of HS-SCCH triggered transmissions. When the UE has uplink data to transmit before expiration of Tb, the timer Tb will be stopped and UE send uplink data to the Node B. The data format is MAC-i header 0 & MAC-i header 1 & MAC-i PDU during collision resolution phase. After receiving this data packet, the Node B should deal with the data packet and send it to RNC.

According to the data format of collision resolution, two cases should be taken into consideration:
Case 1: SI with TEBS = 0 is defined for standalone HS-DPCCH collision resolution. 
The possible data format for collision resolution is MAC-i header 0 & SI with TEBS = 0. 

In current specs, the value of implicit release timer can be 0, 4, 8, 16, 24, 40, 80 in terms of TTI. Compared the value of collision resolution with implicit release, it can be seen that the UE will send SI with TEBS = 0 to release the common E-DCH resource before collision resolution. In this case, the procedure is showed in figure 3.
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Figure 3: implicit release during collision resolution phase 
The data format for implicit release is MAC-i header 0 & SI with TEBS = 0 which is the same with collision resolution. 

In this case, the Node B will be confused to send E-AGCH to grant the common E-DCH resource to the UE or not.
Case 2: SI with TEBS <> 0 is defined for standalone HS-DPCCH collision resolution.

The possible data format for collision resolution is MAC-i header 0 & SI with TEBS <> 0, while the uplink data packets format is MAC-i header 0 & MAC-i header 1 & MAC-i PDU. The Node B can not distinguish collision resolution from uplink data packets which will lead to data packets loss. 
Based on analyses above, it can be seen that Node B can not always recognize collision resolution packets of the UE. To solve the problem, we prefer
Solution 1: MAC-i header 0 & SI is defined as collision resolution format for standalone HS-DPCCH. The UE uses spare bits in MAC-i header 0 to indicate whether the data packet is used for standalone HS-DPCCH collision resolution.

Another possible data format of SI with E-RNTI can be MAC-i header 0 & MAC-is PDU & SI as in figure 1. As there is no uplink data packet to transmit, the MAC-is PDU is empty which can be indicated through fields in MAC-i header 1. For example, L field in MAC-i header 1 can be set to 0 to indicate that this packet is for collision resolution. 
Solution 2: MAC-i header 0 & MAC-is PDU & SI is defined as collision resolution format for standalone HS-DPCCH. The UE uses field in MAC-i header 1 to indicate the data packet is used for standalone HS-DPCCH collision resolution.
2.2.2 Collision resolution based on change of implicit release mechnism
For standalone HS-DPCCH, the SI with TEBS = 0 should be triggered for collision resolution when there is no uplink date transmission. To avoid case 1 in chapter 2.2.1 and without impacting MAC-i header 0, the other solution is to reconsider the start time of implicit release timer Tb, which will ensure that the implicit release happens after completeness of collision resolution. The start time can be the UE received E-AGCH for collision resolution. 
In this solution, Node B can understand the MAC-i header 0 & SI with TEBS = 0 correctly after recognizing the standalone HS-DPCCH UE. 
Solution 3: The implicit release timer for standalone HS-DPCCH UE starts after receiving E-AGCH for collision resolution.
3 Conclusion

In this contribution, we analyzed the detailed collision resolution mechanism for standalone HS-DPCCH and three possible solutions are listed. It is proposed that:
Proposal: RAN2 is kindly asked to discuss the collision resolution for standalone HS-DPCCH and make a decision. 
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