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1          Introduction

A WI was approved in [1] to further enhance the CELL_FACH state.  The areas of improvements are as follows:

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

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

· UE battery life improvements & signalling reduction

In some of these features, initial layer 1 indication of the UE’s capability or preference to the NB may be required.  This contribution discusses this issue.
2         Discussion
A Layer 1 indication of a UE’s capability may allow the NB to make more effective decisions in allocating resources to the UE.  It may also be beneficial for the UE to indicate its preferred option of operation to the NB at layer 1.  For example in the 2/10 ms TTI concurrent deployment feature [2], the UE can indicate its preference to use either 2 ms or 10 ms TTI E-DCH resource depending on whether it is at the cell edge.  One possible way of providing this indication or preference is to reserve a subset of the preamble signatures for this use.  In [3] the features that may require reserved signatures are listed and this is updated in Table 1 below. 
Table 1: Features requiring reserved signatures

	Item
	Feature
	Reserved Signatures

	1
	Stand-alone HS-DPCCH
	Possible

	2
	DC-HSDPA
	No

	3
	2/10 ms TTI concurrent deployment
	Yes

	4
	Per-HARQ-process grant for 2 ms TTI
	No

	5
	TTI alignment between CELL_FACH & CELL_DCH
	No

	6
	R99 PRACH fallback
	Yes

	7
	Reduction in initial access delay
	No

	8
	Signalling based interference control
	Possible

	9
	UE battery life improvements
	No

	10
	Mobility improvements
	No


For the standalone HS-DPCCH feature, HS-SCCH order is used to trigger standalone HS-DPCCH transmissions.  The NB can indicate in the HS-SCCH order the preamble signature that a UE can use for its initial access.  To avoid contention resolution, this set of signatures may need to be reserved for use in standalone HS-DPCCH transmissions. 

As described previously, concurrent 2/10 ms TTI requires the UE to indicate its preferred TTI length.  The NB will need to reserve a set of signatures for each preference.  These reserved signatures would also indicate to the NB that the UE supports both TTI lengths.

For the PRACH fallback feature, the NB cannot take advantage of it unless it knows that the UE is capable of falling back to R99 PRACH.  A set of signatures is needed to enable the UE to indicate this capability.

In [4], it is proposed to introduce longer AICH_Transmission_Timing to allow additional time for NB to process interference cancellation on the preamble, which improves the preamble detection.  However, this schemes require that the UE indicate support for the additional AICH timing.  Once again, a reserved set of preamble may be required for this feature.
There may also be a need to indicate combinations of features.  For example, a UE that is capable of operating in 2/10 ms TTI in the same cell may also be capable of falling back to R99 PRACH.
However, the number of preamble signatures is limited, and reserving signatures would leave fewer signatures for other UEs, particularly legacy UEs.  Hence, efficient methods of reserving or increasing the preamble signature space should be explored.  

In [5], it is proposed to use a separate scrambling code for Rel-11 thereby enabling a set of 16 signatures to be used for layer 1 indication/preference purposes.  This has always been possible for R99 PRACH, but is not so far available for E-DCH PRACH in CELL_FACH. This approach is attractive since it will leave the legacy UEs with the same number of signatures thereby not affecting their access performance. 
Proposal 1: Introduce a scrambling code for E-DCH preamble signatures for Rel-11.

Proposal 2: Allow legacy and Rel-11 UE to share the same scrambling code.
In the previous RAN1#66 meeting, a suggestion was made to group features that require reserved preamble signatures.  In one extreme, all features needing reserved preamble signatures in this WI are grouped, that is the UE that supports Rel-11 enhanced CELL_FACH shall support all the sub-features that are associated with reserved signatures.  This reduces complexity at the network and avoids excessive splitting of signatures to indicate capabilities.  The alternative is to group just some of the sub-features.  The possible candidates that can be grouped are the 2/10 ms TTI concurrent deployment and the PRACH fallback features.  However, grouping the features forces the UE to support both features.  In the proposed grouping, a set of signatures can be reserved for UEs capable of both these features.  This set of signatures can be further divided to indicate the UE preferences.  For example assume 6 preamble signatures, {P1, P2, P3, P4, P5, P6} are used for UEs that are capable of using 2/10 ms TTI E-DCH and RACH resources, signatures P1, P2 & P3 are used for UE that wishes to use 2 ms TTI E-DCH and signatures P4, P5 & P6 are used for UE that wishes to use 10 ms TTI E-DCH.
Proposal 3: Group the 2/10 ms TTI concurrent deployment and PRACH fallback features such that only one set of signatures is used to indicate their capabilities.

Proposal 4: The preamble signatures reserved for the grouped 2/10 ms TTI concurrent deployment and PRACH fallback features are further divided to indicate UE preferred type of resource (2 ms TTI E-DCH or 10 ms TTI E-DCH).

Currently, the number of preamble signatures is less than the number of available E-DCH resources, that is, there is a signature limitation.  For example, we can have 16 preamble signatures but 32 common E-DCH resources.  In Rel-11, the need to split preamble signatures to indicate capability and preferences may result in further preamble signature limitation, that is, there may be even more E-DCH resources than available preamble signatures.  This will increase the level of collision since the actual number of resources is represented by a smaller number of preamble signatures.  Whether this is a problem should be studied further.
3
Conclusion
This contribution investigates the use of preamble signatures for UE capability and preference indication at layer 1.  The following are proposed:
Proposal 1: Introduce a scrambling code for preamble signatures for Rel-11.
Proposal 2: Allow legacy and Rel-11 UE to share the same scrambling code.
Proposal 3: Group the 2/10 ms TTI concurrent deployment and PRACH fallback features such that only one set of signatures is used to indicate their capabilities.

Proposal 4: The preamble signatures reserved for the grouped 2/10 ms TTI concurrent deployment and PRACH fallback features are further divided to indicate UE preferred type of resource (2 ms TTI E-DCH or 10 ms TTI E-DCH).
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