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1 Introduction

In the RAN#68 meeting, further analysis on several issues on downlink related improvement in CELL_FACH has been discussed on the topic of stand-alone HS-DPCCH transmission in CELL_FACH. In the previous meeting, an agreement has been achieved:
· Explicit Release of uplink resource is allowed.
And some working assumptions have been given as:

· HS-SCCH order to include up to two preamble signatures.
· Companies can evaluate the complexity in including preamble signatures in HS-SCCH order
While for in the RAN1#67 meeting, there are some remaining FFSs:
· It is FFS whether the UE should keep the same signature during the entire PRACH preamble ramping procedure
· It is still FFS whether a contention free solution, e.g. based on the presence of HS-DPCCH, will be specified in Rel-11
· It is FFS whether the UE can start sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions in Rel-11
In the previous meeting, some remaining FFSs in the RAN1#67 have been not solved. In this contribution, we will further discuss and analyze some issues especially in procedure of stand-alone HS-DPCCH, TTI selection for stand-alone HS-DPCCH and information conveyed by HS-SCCH order.
2 Procedure of standalone HS-DPCCH
In the previous meetings, it is still FFS whether the UE can start sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions in Rel-11. As for downlink triggered transmissions, the problem is still given as a working assumption in the RAN1#67 meeting and some undesired influence may exist in the current assumption. This issue has been discussed in [1] while still have not been achieved as an agreement in the previous meeting. Here we will give a further consideration about this issue.
We first give two figures to show the different procedure in downlink triggered access respectively, since the problem of whether the UE can start sending HS-DPCCH with the first E-DCH transmission for uplink and downlink triggered is almost the same. As interpreted in [1], the purpose of introduced of sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions is mainly to eliminate the delay of collision resolution procedure. We can have an intuitive look from the following figures showing the procedure of sending HS-DPCCH with or without the first E-DCH transmission.
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Figure 1: The procedure of sending HS-DPCCH without following closely the first E-DCH transmission in downlink triggered access
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Figure 2: The procedure of sending HS-DPCCH with the first E-DCH transmission in downlink triggered access
However, this strategy has several restrictions and should be taken more serious. We take the condition of downlink triggered access for further discussion. It is natural that the UE can start sending HS-DPCCH with the first E-DCH transmission if contention free access is taken. While for the access requiring collision resolution, if it is allowed for UE to start sending HS-DPCCH before collision resolution completes, the collision may happened for the HS-DPCCH transmission before collision resolution completes only if it should be ensured that only one downlink triggered UE uses the resource and sends the HS-DPCCH. Based on the previous meeting analysis, the schemes of triggering collision free access is mainly using signatures reservation. Detail discussion based on several signatures reservation conditions is shown as below.
· Totally signatures reservation for downlink and uplink triggered transmission. Based on this strategy, reserve some signatures for the standalone HS-DPCCH capable UE can skip collision resolution procedure as NodeB can only indicate one signature to unique UE. However, totally separating signatures for downlink and uplink triggered transmission can only remove the collision between Rel-11UE and legacy UE. The collision between the same kinds of UEs still exists. Besides, all of PRACH preamble signatures are just 16. After signatures reservation, both of two kinds of UE have limited number of signatures to choose so that the probability of collision between the same kinds of UEs is still large. What is more, after allowing a certain UE transmit HS-DPCCH before collision resolution, other UEs in the same kind cannot be allocated the resource of downlink or uplink triggered transmission for afraid of collision until the UE release the HS-DPCCH.
· Signature Set Overlapping. The method of signature overlapping achieves some trade-off between overlapping and delay. In the RAN1#67 meeting, it proposed that whether the signature set for uplink and downlink triggered access is overlapping is up to the network implementation. While the collision will become more complex by sending HS-DPCCH with the first E-DCH transmission. The collision may occur in Rel-11 UE with legacy UE and in the same kind of UEs. So just as the analysis in previous, Node B can trigger only one UE for standalone HS-DPCCH at a time. Before the UE’s collision resolution completes, Node B cannot trigger another one. The overall delay will also increase instead of decrease.
Compare both of the current methods of signature reservation, introducing the process of sending HS-DPCCH with the first E-DCH transmission has several limits since the contention free is not easy to achieve. Especially for the problem in uplink triggered access, preamble selection is completely depended on UE, so the collision between UEs cannot be exactly avoided. Only if it should be ensured that only one uplink triggered UE sends the HS-DPCCH can the collision be controlled. So it is inappropriate to send HS-DPCCH before collision resolution ends for uplink triggered access.
As for the condition in downlink triggered access, although the collision can be avoided by NodeB sending preferred signatures, sending HS-DPCCH with the first E-DCH transmission requires some precondition. So based on the previous discussion, the strategy in downlink triggered access should be taken more consideration. Here we give a proposal:
Proposal 1: UE is not allowed to start sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions.
3 TTI selection for standalone HS-DPCCH 

It was agreed in RAN1 #67 meeting that in case of HS-SCCH triggered transmissions the UE can use the common E-DCH resource if it has uplink data to transmit. As interpreted in [1], the UL RLC ACK/NACK will be transmitted after the downlink data on the common E-DCH resources since typical CELL_FACH services are over AM RLC RBs. What is more, there are many services that are triggered firstly through downlink in CELL_FACH, e.g. the response of a HTTP request or website download. So it seem important to enlarge the benefit of concurrent support of 2ms/10ms TTI in CELL_FACH state by allowing the UE to select TTI type in such scenario.

In the previous meeting, a working assumption was given that: “HS-SCCH order to include up to two preamble signatures”. This is used in containing 2 signatures to indicate 2ms and 10ms TTI type respectively. However, allowing the UE to select TTI type means that the signatures dedicated to TTI type should be further split to 2 sets for 2ms and 10ms TTI respectively to support the TTI selection in case of standalone HS-DPCCH access. In this case, the existing pool of 16 PRACH signatures has already been partitioned between R99 users, 10ms TTI CELL_FACH users and 2ms TTI CELL_FACH users. Although it is beneficial for UE determining the TTI type and selecting the corresponding signature for enhanced downlink access triggered by HS-SCCH order, several disadvantages should be also considered. Detail discussion is as follows.
· The signatures have been split several times before, including split to Rel-8 UE’s downlink and uplink sets for 2ms and 10ms TTI indicator. Then the signatures dedicated to E-DCH are further split will bring resource fragments to a higher degree, which will also reduce the resource utilization and increase the UE blocking ratio.
· As discussed before, the signatures have been split very serious and have been multiplex many times. Although there are 8 unused bits in the HS-SCCH order to indicate the two signatures in CELL_FACH, the available signatures will be less than theoretical value if further split bringing resource fragments is allowed. The efficiency of entire resource will be dropped due to the available signatures being decreased.
So if the method of allowing UE to select TTI type is allowed, signature split should be given more analysis. The concept of overlapping as between downlink and uplink triggered access may be introduced in 2ms and 10ms TTI partitioned. We will further analysis the case of zero overlapping and the case of ~50% signature division and overlapping level.
Zero overlapping

In this case, the signatures used in both 2ms and10ms TTI in downlink trigger access are totally separated. So UE can realize whether the signature to trigger a downlink access or not and which signatures represent 2ms/10ms TTI. In order to allow UE to select TTI type, the reservation in downlink signatures will be further split as follows:
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Figure 3: zero overlapping both in 2ms/10ms TTI type and downlink and uplink trigger access
~50% overlapping level further spilt in downlink trigger access 
In this case, there are overlapping between signatures using in 2ms TTI and 10ms TTI. It means that we will achieve some trade-off between the scheme of reserving some signatures and other methods. We can have an intuitive way as in Figure 4. The number of each signature set in 2ms and 10ms TTI increase with the overlapping of 2 signatures. However, if the overlapping signatures are chosen to indicate 2ms and 10ms TTI type to a certain UE, then the UE will be confused by the signature and cannot process a proper TTI type. It is a serious problem once the TTI type is mix up because the modulation, demodulation and time alignment are so different between in 2ms and 10ms TTI process. So if the UE is allowed to select TTI type, signatures should be split without any overlapping with the current TTI type (e.g. R99 users, 10ms TTI CELL_FACH users and 2ms TTI CELL_FACH users).
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Figure 4: ~50% overlapping level in 2ms/10ms TTI type based on zero overlapping between downlink and uplink trigger access
As for the case of signature split for TTI type based on overlapping between downlink and uplink triggered access, the same problem will occur since the overlapping signatures can be used in both triggered access. So the overlapping signatures should represent the same TTI type (2ms or 10ms) in downlink and uplink triggered access.
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Figure 5: Zero overlapping in 2ms/10ms TTI type based on small overlapping between downlink and uplink trigger access
In the process of TTI selecting, furthermore, the problem of whether NodeB can override the selected TTI or not should be given further analysis. If it is not, NodeB and UE can smoothly take the TTI process. While if it is yes, then how to let the UE realize the selected TTI have been overridden by NodeB is a reasonable problem to discussion. There should be requiring extra resource to feedback some information to UE. Besides, in which occasion can a NodeB override the selected TTI is still remained. 
Based on the previous analysis, the signatures are further split to 2 sets for 2ms and 10ms TTI respectively should be taken more analysis. Here we propose that:

Proposal 2: Further split for different TTI types (2ms or 10ms) in downlink triggered access should be zero overlapping in order to avoid any misunderstanding. The signatures should represent the same TTI type in downlink and uplink triggered access overlapping part.
4 Information Conveyed by HS-SCCH Order 

According to the agreements in RAN1#67 and previous meetings, the HS-SCCH order should not contain information about the common E-DCH resource. But it is still FFS whether HS-SCCH order to contain preferred signatures. In [2] [3] [1], relevant discussions have been taken. 
· Alt 1: 1 bit triggering indicator. Triggering indicator is transmitted to trigger the stand-alone HS-DPCCH transmission in the CELL_FACH state. Only 1 bit is needed to be carried by HS-SCCH order. The advantage of this scheme is the lowest consumption of resource which is important for downlink limited resource. The remained resource in HS-SCCH order can be used in other cases which are more efficient. What is more, since the PRACH procedure is reused to obtain common E-DCH resource, it is the straightest way to send a switch in HS-SCCH order. However, with downlink and uplink triggered UEs holding the same preamble signature set, collision will happen since different UEs may randomly select the same preamble signature. The performance of delay for a certain cell will decrease if there are not any schemes to control the collision.

· Alt 2: One preferred PRACH preamble signature. The index of PRACH preamble signature can be signalled through HS-SCCH order to trigger the HS-DPCCH transmission [4]. With the index of PRACH preamble signature signalled through HS-SCCH order, UE will perform random access using the indicated signature. This solution may imply the ignorance of the collision resolution procedure as Node B can only indicate one signature to unique UE. The delay in processing collision resolution can be reduced. 

With the obvious advantages, there are several disadvantages. While if the indicated signature signalled through HS-SCCH order, all of 16 PRACH preamble signatures need at least 4 bits, which can be exploited from the current HS-SCCH order. It will bring extra resource used and be bad for maintaining back compatibility. Besides, collision may also happen if the UE tries to trigger HS-DPCCH has the same signature as the other UE performing the uplink data transmission. In order to solve the problem some PRACH preamble signatures may be reserved for stand-alone HS-DPCCH setup. What is more, the resource occupation using in HS-SCCH orders to represent signatures will decrease after reservation. For example, if the proportion of reservation is 50%, then using resource to indicate the set of signatures only needs 3 bits. It should be noted that the total number of UEs, which are permitted to trigger HS-DPCCH or to perform uplink data transmission simultaneously, will decrease due to the reservation of signatures. The reservation also brings resource fragments, which will reduce the resource utilization and increase the UE blocking ratio.

· Alt 3: Two PRACH preamble signatures. As interpreted in section 2, to support the TTI selection in case of standalone HS-DPCCH access, a straightforward solution could be to allow the Node B to indicate two reserved signatures to the UE, which correspond to two different TTI types. There are 8 unused bits in the HS-SCCH order to indicate the two signatures in CELL_FACH. And in this case, the 8 unused bits will not be fully used since the resource relevant to 2ms/10ms TTI have some reservation respectively. Taking 50% percentage reservation in 16 signatures for example, each 3 bits can be used to indicate the unique signature in every reservation set. So using altogether 6 bits can achieve the purpose of indicating two signatures in CELL_FACH. Furthermore, other more efficient methods should be developed to contain up to two preamble signatures in HS-SCCH order.
The advantage of this method is that NodeB can trigger a stand-alone HS-DPCCH and allow the UE to select TTI type. As mentioned in [1], it is believed that there are many services that are triggered firstly through downlink in CELL_FACH, e.g. the response of a HTTP request or website download. So allowing the UE to select TTI type in such scenario is also important to enlarge the benefit of concurrent support of 2ms/10ms TTI in CELL_FACH state. 
However, section 2 have discussed the disadvantage of include up to two preamble signatures. The signatures have been split several times before, including split to Rel-8 UE’s downlink and uplink sets for 2ms and 10ms TTI indicator. Then the signatures dedicated to TTI type being further split will bring resource fragments to a higher degree, which will also reduce the resource utilization and increase the UE blocking ratio. The available signatures will be less than theoretical value if further split bringing resource fragments is allowed and the efficiency of entire resource will be dropped due to the available signature decreased. What is more, while if the indicated two signatures signalled through HS-SCCH order, more bit allocation will be needed, as mentioned above, using 6 bits, which can be further exploited from the current HS-SCCH order. It will bring extremely extra resource used and be bad for maintaining back compatibility.

Based on the previous analysis, the Alt 1 and Alt 2 will consume less resource compared to Alt 3, only 1 bit and 3 bits respectively. The common advantage of these two schemes comparing with Alt 3 is the lowest consumption of resource which is important for downlink limited resource. Besides, although Alt 2 uses more resource than Alt 1, this strategy can be taken into account when introducing and analysing the contention free process. While Alt 3 can well support the TTI selection in UE, the resource consumption may be deserved as the advantage of allowing UE selecting TTI type discussed in section 4.

Proposal 3: Agree the working assumption: HS-SCCH order to include up to two preamble signatures.
5 Signature during PRACH Preamble Ramping Procedure
As interpreted in [2], the PRACH procedure, especially the PRACH preamble power ramping, is mainly responsible for establishment of uplink time synchronization and uplink resource achievement. In TS 25.214 [6], after one UE randomly selects a signature from the set of available signatures within the given ASC, if no positive or negative acquisition indicator (AI ( +1 nor –1) corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot, the UE will select the next available access slot in the set of available RACH sub-channels within the given ASC then randomly select a new signature from the set of available signatures within the given ASC, which means during the entire PRACH preamble ramping procedure signature may be changed in great probability.
However, based on the discussion in section 4, 5, changing preamble signature during PRACH procedure as in Rel-8 is not a proper way. Once signatures contained in HS-SCCH order, then UE has to keep the same preferred signature to perform preamble process. Although the information contained in HS-SCCH order should take further analysis, keeping preamble signature during PRACH procedure is preferred. Here we propose that:
Proposal 4: If the preferred signature(s) is contained in the HS-SCCH order, the UE should keep using the ordered signature during the procedure of PRACH preamble ramping.
6 Conclusion
In this contribution, we have some detail design analysis on stand-alone HS-DPCCH without ongoing E-DCH transmission in the CELL_FACH state. We have the following proposals:
Proposal 1: UE is not allowed to start sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions.
Proposal 2: Further split for different TTI types (2ms or 10ms) in downlink triggered access should be zero overlapping in order to avoid any misunderstanding. The signatures should represent the same TTI type in downlink and uplink triggered access overlapping part.
Proposal 3: Agree the working assumption: HS-SCCH order to include up to two preamble signatures.
Proposal 4: If the preferred signature(s) is contained in the HS-SCCH order, the UE should keep using the ordered signature during the procedure of PRACH preamble ramping.
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