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1 Introduction
RAN1 has received an LS [1] from RAN2 related to the new Rel-11 work item on “Further Enhancements to CELL_FACH” [2] where RAN2 have identified the following sub-features that are more in the RAN1 domain of expertise:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· Uplink related improvements of resource utilization, throughput, latency and coverage

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control
In the LS, RAN2 has asked RAN1 to start the technical evaluation of the sub-features listed above and convey their findings on the gain and complexity tradeoff back to RAN2. With respect to the stand-alone HS-DPCCH without ongoing E-DCH transmissions there were several contributions discussing initial design aspects [3]

 REF _Ref308504817 \r \h 
[4]

 REF _Ref308504819 \r \h 
[5]

 REF _Ref308504822 \r \h 
[6]

 REF _Ref308504824 \r \h 
[7]

 REF _Ref308504825 \r \h 
[8]

 REF _Ref308504827 \r \h 
[9]

 REF _Ref308504831 \r \h 
[10]

 REF _Ref308504832 \r \h 
[11] and several decision were taken at RAN1#66bis:

This contribution discusses the outstanding design questions for the standalone HS-DPCCH.
2 Discussion
2.1 Information conveyed by the HS-SCCH order
At RAN1#66bis it was agreed that it should be possible for the network to trigger HS-DPCCH transmissions in CELL_FACH state by means of HS-SCCH orders. However, the information that should be conveyed in the HS-SCCH order is still FFS. With respect to this issue several approaches are possible. One rudimentary approach would be to not indicate any information related to the Common E-DCH resource at all in the order. In this case the HS-SCCH would merely be viewed be viewed as a trigger for starting the uplink transmissions.
An alternative to this approach would instead be to signal which of the common E-DCH resources that should be used in the HS-SCCH order. To signal one of the 32 Common E-DCH resources a total of 5 bits would be necessary. Considering the no HS-SCCH order is currently used in CELL_FACH state we do not view this as a limitation. If legacy PRACH preamble ramping procedures are reused then one could potentially question the gain with signalling the Common E-DCH in the HS-SCCH order resource since the network already in Rel-8 can move UEs to any other Common E-DCH resource by means of the E-AI.
Yet another possibility would be to signal both the signature that should be used by the UE and the Common E-DCH resource. Since there is a one-to-one mapping between the signatures and the first 16 Common E-DCH resources, signalling the signature is equivalent to signal one out of 16 Common E-DCH resources. Note also that it is straightforward to indicate any of the other 16 Common E-DCH resources by using one more bit in the HS-SCCH. In other words with 5 bits it is possible to signal both the signature and the Common E-DCH resource. This is illustrated in Figure 1. To exemplify, assuming that x1,…, x5 are used to indicate the signature and common E-DCH resource. Then the signature could be indicated by means of the first 4 bits (x1, x2, x3, x4). Since there is a one-to-one mapping between the signatures and the first 16 Common E-DCH resources the four bits also, implicitly, indicate a 16 Common E-DCH resource. For the sake of illustration we assume that the UE from (x1, x2, x3, x4) can derive a signature Sj and Common E-DCH resource Ck, where j, k =(1…16). The fifth bit could then be used to signal whether or not the Common E-DCH resource belongs to group I or II. That is, the Common E-DCH resource that the UE should use is given by Ck + 16∙x5 where x5 either can be zero or one. 

[image: image1]
Figure 1: Illustration of how 5 bits could be used to signal both signature and common E-DCH resource. 
Given that the HS-SCCH order also is used to signal the signature (and Common E-DCH resource that is used) it would be beneficial that the UE does not reselect signature in case of preamble retransmissions (see subclause 6.1 in TS 25.214). It is obvious that, as long as the network does not assign the same signatures to multiple UEs simultaneously by HS-SCCH orders this will not increase the blocking performance. In fact, the blocking or collision probability can rather be expected to decrease since this would ensure that there never are collisions for downlink triggered transmissions (even in the case of preamble retransmissions). Furthermore, as we discuss in section 2.4 an additional benefit with signalling the signature and requiring that the UE does not change signature in case of preamble retransmissions would be that preamble collisions between downlink triggered (i.e. triggered by an HS-SCCH order) and uplink triggered collisions can be resolved more efficiently. Based on the discussions above we propose:
Proposal 1: The HS-SCCH order should information about the Common E-DCH resource and the signature. 
Proposal 2: It shall be possible to signal all 32 Common E-DCH resources by means of the HS-SCCH order. 
Proposal 3: The information about the Common E-DCH resource and signature should be conveyed by means of 5 bits in the HS-SCCH order.
Proposal 4: In case of preamble retransmission the UE should not change signature in case the uplink transmissions is downlink-triggered. 
2.2 Downlink triggering of HS-DPCCH or common E-DCH resource

Another open issue from the RAN1#66bis meeting is whether the downlink-triggered (i.e. the transmission triggered by an HS-SCCH order) should allow HS-DPCCH transmissions only or whether it should be viewed as a trigger allocating an entire Common E-DCH resource to the UE. As noted during RAN1#66bis, downlink triggered transmissions will in the majority of cases results in corresponding uplink transmission, e.g. in terms of RLC status reports and/or TCP ACKs. Hence it seems reasonable to require that an HS-SCCH order will grant an entire Common E-DCH resource to the UE.
Proposal 5: Downlink triggering of uplink transmissions in CELL_FACH state should grant access to the entire resource.

2.3 PRACH preamble ramping

If the HS-SCCH order used to the trigger the HS-DPCCH uplink transmissions includes the information about the common E-DCH resource index, signature sequence, etc. then it would in principle be possible to achieve synchronization by reusing synchronization procedures. The alternative would be to reuse the existing PRACH preamble ramping procedure, which is currently used for all transmissions in CELL_FACH state. Our current preference is to also rely on PRACH preamble ramping procedure for downlink triggered transmissions. This is because this is the most straightforward extension of the current mechanisms specified for CELL_FACH. PRACH preamble detection is furthermore the established way to achieve uplink time synchronization with a very short delay. Also, if the structure of the standalone HS-DPCCH transmission resembles the Rel-8 E-DCH transmission to a large extent, it may simplify a design allowing that E-DCH transmissions start during the ongoing HS-DPCCH transmission. This may be useful to minimize the latency for uplink data transmissions in the case when uplink data arrives in the UE buffer during an ongoing standalone HS-DPCCH transmission. 
Proposal 6: The HS-DPCCH transmission is preceeded by a PRACH preamble ramping procedure (similarly as for all other transmissions in CELL_FACH).
2.4 Preamble collisions
Assuming that proposal 6 is agreed and both the downlink-triggered and uplink-triggered transmissions are preceeded by a a preamble ramping it is not clear if, and in such case how preamble colllisions between downlink-triggered and uplink-triggered UE transmissions should be handled. These collisions would occur when UE initiating an uplink triggered transmissions select the same signature that the network has allocated to a UE by means of the HS-SCCH order. 
A first possibility to avoid these collisions altogher would be to reserve a subset of the signutures for downlink-triggered transmissions. As long as there are possiblities to signal the signature that the NodeB wants the UE to using during PRACH preamble ramping this can be achieved wtihout introducing any restrictions in the standard.
As the signatures space is limited a second possibility that would allow a common pool of preamble signatures for both uplnik and downlink triggered transmissions would be to rely on the collision resolution procedures specified in Rel-8. It could however be noticed that in order to rely on this process the UE needs to be alocated an entire E-DCH resource. 
A third possiblity, which is the one we prefer would be based on a slight modification on the feedback signaling on AICH. More specifically, it is based on that the NodeB ACK the uplink transmissions of a downlink triggered transmissions by sending an ’NACK’ on the AICH. This approach is based on a NodeB will not assign the same E-DCH resource and signature to multiple UE simultanesouly. Under this assumption preamble collisions will only occur as a result of that an uplink triggered transmission attempt to use the same signature as the NodeB has assigned to a UE (via the HS-SCCH order). More specifically
· In the case where E-AI is not configured in the cell a ’NACK’ transmitted on the AICH would result in that a UE with uplink triggered transmissions backs off. This means that the potential collision between the uplink triggered and downlink triggered transmission can be avoided. 

· IF E-AI is configured for the cell then a ’NACK’ transmitted on the AICH would result in that a UE with uplink triggered transmissions reads the the E-AI and act upon this value (as in legacy procedures). 
In both these cases letting ’NACK’ transmitted on the AICH be viewed as an ACK for downlink triggered transmissions would limit the effect of the preamble collisions between uplink and downlink triggered transmissions.

Proposal 7: For downlink-triggered transmissions a UE should interpret a ’NACK’ as indication to go ahead with the uplink transmission.
2.5 Condition for starting the timer for implicit release
A final open issue related to the standalone HS-DPCCH is a suitable criterion for the implicit release of the Common E-DCH resource. As there already exist possibilities for explicit release by transmitting ‘INACTIVE’ on the E-AGCH channel there is no need to introduce additional HS-SCCH orders for releasing the resource. What potentially could be considered is whether it is sufficient to only use a timer based on the uplink transmissions for the implicit release. Motivated by the fact that there is a correlation between downlink and uplink transmissions (since RLC and TCP ACKs corresponding to the downlink transmissions need to be transmitted on the uplink) and the ambition to minimize the impact on the existing specifications, our preference would be that the existing conditions for implicit release is reused. 

Proposal 8: Agree as a working assumption that the existing procedures for implicit release are used also for downlink triggered transmissions.
3 Conclusions
This contribution has presented our view on the outstanding open issues related to the standalone HS-DPCCH. It is proposed

Proposal 1: The HS-SCCH order should information about the Common E-DCH resource and the signature. 
Proposal 2: It shall be possible to signal all 32 Common E-DCH resources by means of the HS-SCCH order. 

Proposal 3: The information about the Common E-DCH resource and signature should be conveyed by means of 5 bits in the HS-SCCH order.
Proposal 4: In case of preamble retransmission the UE should not change signature in case the uplink transmissions is downlink-triggered.
Proposal 5: Downlink triggering of uplink transmissions in CELL_FACH state should grant access to the entire resource.
Proposal 6: The HS-DPCCH transmission is preceeded by a PRACH preamble ramping procedure (similarly as for all other transmissions in CELL_FACH).
Proposal 7: For downlink-triggered transmissions a UE should interpret a ’NACK’ as indication to go ahead with the uplink transmission.

Proposal 8: Agree as a working assumption that the existing procedures for implicit release are used also for downlink triggered transmissions.
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A standalone HS-DPCCH channel can be established based on conditions other than uplink data


FFS whether it is standalone or whether it is the entire E-DCH channel


The HS-DPCCH transmission is triggered by an HS-SCCH order.


The HS-SCCH order is not explicitly ACK’ed on HS-DPCCH (unlike HS-SCCH orders in CELL_DCH).


The information conveyed by the HS-SCCH order is FFS


An E-DCH transmission is allowed to begin during an ongoing stand-alone HS-DPCCH transmission (assuming that the UE has a non-zero grant).


The network uses the legacy procedure to terminate HS-DPCCH/E-DCH (both implicit and explicit release).


The condition for starting of the timer for implicit release is FFS


If DC-HSDPA in CELL_FACH is supported, any potential impact of DC-HSDPA on stand-alone HS-DPCCH transmission is FFS


It is FFS whether UE bypasses PRACH preamble ramping procedure








