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1
Introduction

The capability to operate on a shared or common resource on both the downlink and uplink in CELL_FACH state was introduced via the Enhanced CELL_FACH (Rel-7) and EUL in CELL_FACH (Rel-8) features. Furthermore, the DRX capability was introduced in CELL_FACH in Rel-8. A work item was approved in RAN#51 [5], for further enhancements to CELL_FACH. The objective of this work item is to identify whether the gains justify the complexity for introducing certain sub-features over the existing mechanisms. One such sub-feature listed therein is the following:

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

· Stand-alone HS-DPCCH without ongoing E-DCH transmission
In this contribution, we provide details for the following questions related to the mechanism to enable Standalone HS-DPCCH:

• Mechanism for DL triggered HS-DPCCH if the PRACH procedure is not bypassed
• Does the HS-SCCH trigger include a resource?

• Does the  UE need to do contention (collision) resolution? 

2. Latency savings by bypassing the PRACH procedure 
In [2], it was shown that by bypassing the PRACH procedure as well as collision resolution, a latency saving of about 40ms, on average, can be obtained. The latency comparison from [2] is summarized in the table below. 
	
	Procedure
	Latency to get CQI (ms)

	
	
	

	1
	PRACH procedure is triggered
	

	1.a
	UE goes through collision resolution
	55

	
	
	

	2
	PRACH procedure is not triggered
	

	2.a
	UE goes through collision resolution
	28 to 38

	2.b
	UE does not go through collision resolution
	16 to 26


Table 1: CQI Latency comparison across different cases.

Although, by bypasing PRACH procedure, we save a lot of latency, there were concerns raised in [3] and [4] regarding implementation complexity and achieving uplink synchronization if the PRACH procedure was bypassed.
3. Mechanism for HS-DPCCH trigger with PRACH procedure 
Since concerns were raised in [3] and [4], if the PRACH procedure is not removed, we propose the following
Proposal 1:

1. NodeB sends HS-SCCH trigger

2. HS-SCCH trigger only contains an order to start uplink PRACH preamble process. It does not contain resource id or signature for PRACH preamble.

3. UL resource is assigned (as part of the EUL in CELL_FACH procedure) to the UE through E-AI as in Rel-8.

4. In the absence of uplink data, UE sends an SI with E-RNTI in the header for collision resolution.

5. Collision resolution is performed as per Rel-8.

6. The UE can  start sending HS-DPCCH with the first E-DCH transmission (the TTI in which the SI with E-RNTI was initially transmitted). (i.e.) UE does not have to wait until the end of collision resolution before starting HS-DPCCH. 
 The latency of the process described above is shown in the figure below. The best case latency for the NodeB to have CQI information from the time the HS-SCCH was triggered, on average, is 30.4ms. This is because HS-DPCCH can be transmitted before the conclusion of collision resolution process. This is very useful in the case when the NodeB only triggers one user for HS-DPCCH in the timeframe indicated in Figure 1. That is, if the nodeB has only one outstanding DL triggered UE, the NodeB can identify the UE identity before the collision resolution process since  this will be the only UE which transmits HS-DPCCH before the end of collision resolution. In the case where the NodeB has triggered more than one DL UE, even with the transmission of HS-DPCCH before collision resolution, it cannot identify the DL UEs uniquely. In this case, the NodeB will have to wait until the end of collision resolution, hence the worst case delay, on average, is 40ms. 
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Figure 1: Latency of HS-DPCCH for PRACH triggered and UE going through collision resolution

4. Termination of HS-DPCCH
HS-DPCCH can be terminated in any of the following ways:

Explicit release: 

1. The NodeB may explicitly release the uplink resource at any point by sending an explicit resource release (eg. via E-AGCH). Operation defaults to Rel-8 based operation when an explicit release is sent by the NodeB
Implicit release:

1. Upon start of uplink DPCCH after decoding the trigger channel to start uplink transmission, the UE sets a timer Tb to a known value sent by the network (this timer could be set to E-DCH transmission continuation back off value to reuse the Rel8 based timer mechanism).

2. Timer Tb is reset if any MAC-ehs PDU is received or if TEBS<>0 while timer Tb is running

3. At the expiry of timer Tb, 

a.  TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU
b. MAC indicates to the RLC for each logical channel that no PDUs shall be transferred to MAC.

c.  Timer T321 is started 

d. Uplink transmission is stopped

Implicit release is shown in the figure below for 3 scenarios that could occur during system operation
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Proposal 2:
Both Explicit and Implicit Release of uplink resource are allowed

5. Conclusions

In this contribution, we have identified mechanisms for the operation of stand alone HS-DPCCH including; trigger, PRACH procedure and termination of HS-DPCCH. We propose the following for DL trigged HS-DPCCH:
Proposal 1:

1. NodeB sends HS-SCCH trigger

2. HS-SCCH trigger only contains an order to start uplink PRACH preamble process. It does not contain resource id or signature for PRACH preamble.

3. UL resource is assigned (as part of the EUL in CELL_FACH procedure) to the UE through E-AI as in Rel-8.

4. In the absence of uplink data, UE sends an SI with E-RNTI in the header for collision resolution.

5. Collision resolution is performed as per Rel-8.

6. The UE can  start sending HS-DPCCH with the first E-DCH transmission (the TTI in which the SI with E-RNTI was initially transmitted). (i.e.) UE does not have to wait until the end of collision resolution before starting HS-DPCCH. 

Proposal 2: Both Explicit and Implicit Release of uplink resource are allowed
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