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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 [1], for further enhancements to CELL_FACH. One such sub-feature listed therein is the following:

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

· Stand-alone HS-DPCCH without on-going E-DCH transmission
In this contribution, we would like to address open issues and confirm working assumptions on the design aspects for standalone HS-DPCCH in CELL_FACH
2. DL triggered HS-DPCCH
The following has been agreed for this sub feature [2][3].  
Agreements

· 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
· Explicit Release of uplink resource is allowed
The following working assumptions were made:

· HS-SCCH order to include up to two preamble signatures
· Companies can evaluate the complexity in including preamble signatures in HS-SCCH order
2.1
Need for signaling signature through the HS-SCCH order

As noted in [4], there are some disadvantages in signaling the signature to be used via the HS-SCCH order:

· Due to the co-existence with the feature relating to 2ms/10ms TTI concurrent deployments, there would need to be at least 2 signatures that would have to be signaled. The signaling details need to be specified making the feature perhaps unnecessarily complicated.

· If collision resolution is to be completely avoided, then the signatures to be signaled would need to be reserved. This would involve further partitioning of the signatures and thereby increase collision probabilities for other UEs.  

Due to the above reasons, it is considered that the HS-SCCH not be only used to trigger the HS-DPCCH and not contain the signature to be used. 

Proposal 1: The HS-SCCH order does not contain the signature to be used by the UE.

It is noted that there may be some advantages to some network implementations in signaling of the signature. However, several aspects of CELL_FACH operation need to be considered if the signature is to be signaled. For instance, it should be ensured that the UE has the flexibility to choose either 10ms or 2ms TTI based on its available headroom. In section 2.2, we outline a procedure where the HS-SCCH order can indicate 1 signature each for 2ms and 10ms TTI for seamless coexistence of this sub feature with 2ms/10ms concurrent deployment.  
2.2 Mechanism for HS-SCCH order containing PRACH signature

In this section, we describe a mechanism for HS-SCCH order containing PRACH signature without the need for partitioning the PRACH signature space. 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. An additional partitioning of signature space with exclusive signatures for DL triggered Rel11 HS-DPCCH UEs has the disadvantage of increasing collisions for legacy R99 UEs as well as uplink triggered Rel8 and Rel11 UEs. 
Proposal 2: The PRACH signature space will not be partitioned further for Rel-11 DL triggered standalone HS-DPCCH UEs. 
Hence, any mechanism that includes PRACH signature(s) as part of the HS-SCCH order should have the following features.

1. The mechanism should work without the need for a signature partition for DL triggered UEs. 
2. Additionally, this mechanism should also support the signaling of 2 signatures (one for 2ms TTI and one for 10ms TTI) for seamless co-existence with concurrent deployment of 2ms/10ms TTI subfeature. 
3. It should be possible to explicitly indicate the above 2 signatures in 1 HS-SCCH order.

Details of one such mechanism having the above features is described below: 
The available PRACH preamble signatures for R99 and Enhanced uplink (Rel-8) are signaled as a 16-bit ‘bit string’ in SIB5 through the IE “Available Signature” in the IEs “PRACH info (for RACH)” and “PRACH preamble control parameters (for Enhanced Uplink)” respectively [5]. An example bit string for Enhanced Uplink could be “0000111111111111” indicating that signature 4 to signature 15 are available for use for Enhanced Uplink in CELL_FACH (assuming no further ASC restrictions; please see discussion in section 2.3).  For Rel-8 Enhanced uplink in CELL_FACH, only one type of TTI is supported (either 2ms or 10ms), hence only one bit string is broadcast for the available preamble signatures for Enhanced uplink in CELL_FACH. In Rel-11, for concurrent existence of both 2ms and 10ms TTI in CELL_FACH, it is envisioned that two bit strings will have to be broadcasted to indicate the preamble signatures for each type of TTI (10ms or 2ms). An example of the 3 different 16-bit “bit strings” could be below.
	Preamble Signature#
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	R99 preamble bit string
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Rel-8 preamble bit string (say 10ms TTI)
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0

	Rel-11 preamble bit string (say 2ms TTI)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1


Table 1: Example bit strings for Rel-99, Rel-8 and Rel-11
In such a case, it is possible to simultaneously indicate 2 separate signatures (one for 10ms TTI and one for 2ms TTI) through a 4-bit indicator (an integer nsig with values 0000 through 1111) in the HS-SCCH order. The values can be interpreted as integer values from 1 through 16. A Rel-11 DL triggered UE will then select a PRACH signature corresponding to the nsigth position of “1” in each of the Rel-8 and Rel-11 bit strings. For example; if the 4-bit indicator in the HS-SCCH indicates “0011” with integer value (3+1=4), the UE will use the 4th available signature in the bit string for PRACH access. In relation to Table 1, the UE will use Preamble Signature#7 if it selects 10ms TTI or Preamble Signature#13 if it selects 2ms TTI (assuming no signature restrictions due to ASC). Using the above mechanism, the DL-triggered HS-DPCCH sub feature can seamlessly coexist with the concurrent deployment of 2ms/10ms TTI without any additional rules needing to be defined. Using different value of nsig, the NodeB can signal different signatures to the UE. With this mechanism, only 4 bits need to be signalled to cover both 2ms and 10ms TTI. This scheme offers an advantage over signalling signature values for 2ms and 10ms TTI separately which will need 8 bits in total (4 bits each for 2ms and 10ms respectively). 

Proposal 3: Two signatures should be indicated (one each for 10ms and 2ms TTI) through the HS-SCCH order. 
Proposal 4: Signal an integer nsig using 4 bits through the HS-SCCH order. The PRACH signature is selected corresponding to the nsigth position of “1” in each of the Rel-8 and Rel-11 “Available Signature” bit string IE. 
It should also be possible for the NodeB to not indicate a preferred signature. In such a case, the UE is free to choose any signature from the “Available Signature” IE. An additional 5th bit (in addition to the 4 bits for nsig) in the HS-SCCH order can be used a flag to indicate this option. If this flag is set, then UE can use any signature and discard the interpretation of nsig. 
Proposal 5: It should be possible for the NodeB to not indicate a preferred signature. A 5th bit (in addition to the 4 bits for nsig) shall act as the flag for this purpose.
2.2 Dependence on ASC setting
For the PRACH procedure, the UE’s Access Service Class (ASC) determines PRACH parameters (i.e.) the persistence value, the valid PRACH sub-channels and more importantly the set of valid PRACH signatures. The ASC is set by the MAC based on the MAC logical channel priority (MLP) in the range of 1,..8. The NodeB may or may not have access to the UE’s MLP since it is a parameter set by the RNC. In the case when NodeB does not have access to this information, it could so happen that the signature signaled by the NodeB for DL triggered HS-DPCCH is not valid for the UE to use due to ASC restrictions. Hence is desirable that the downlink triggered UE does not have to be limited by ASC for using the signaled signature. In this new scheme where NodeB reserves and indicates a preferred signature for this DL triggered UE, it is also beneficial to reduce the access delay of this UE as much as possible (so that this signature can be freed up for other downlink triggered UEs for signaling) (i.e. the UE is also not limited by other ASC parameters such as persistence and access slot selection). 
Proposal 6: The DL triggered UE will not be limited by its ASC setting when it comes to using the signature indicated through the HS-SCCH order. 

Proposal 7: RAN1 to decide if the other access parameters (other than the PRACH signature) dictated by the ASC will be used by a downlink triggered UE 
3. Conclusions

The advantages of not signalling the PRACH signature to be used by the UE via the HS-SCCH order are discussed. Therefore, the following is proposed:

Proposal 1: The HS-SCCH order does not contain the signature to be used by the UE.

However, it is noted that there may be some advantages due to certain network implementation in signaling the PRACH signature though the HS-SCCH order. In allowing for this, several aspects of CELL_FACH operation were considered and discussed.
The following is proposed when the HS-SCCH order for DL trigged HS-DPCCH is allowed to contain the preferred PRACH signature(s):
Proposal 2: The PRACH signature space will not be partitioned further for Rel-11 DL triggered standalone HS-DPCCH UEs. 
Proposal 3: Two signatures should be indicated (one each for 10ms and 2ms TTI) through the HS-SCCH order. 
Proposal 4: Signal an integer nsig using 4 bits through the HS-SCCH order. The PRACH signature is selected corresponding to the nsigth position of “1” in each of the Rel-8 and Rel-11 “Available Signature” bit string IE 

Proposal 5: It should be possible for the NodeB to not indicate a preferred signature. A 5th bit (in addition to the 4 bits for nsig) shall act as the flag for this purpose.
Proposal 6: The DL triggered UE will not be limited by its ASC setting when it comes to using the signature indicated through the HS-SCCH order. 

Proposal 7: RAN1 to decide if the other access parameters (other than the PRACH signature) dictated by the ASC will be used by a downlink triggered UE 
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