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1 Introduction

RAN#52 has approved a new WI on further enhancements to CELL_FACH as a part of Rel-11 [1]. One of the research topics in this WI is the concurrent deployment of 2 and 10ms TTI lengths for the CELL_FACH state. RAN2#76 meeting has made a few important agreements regarding that feature. However, it still remains open how to organize and signal efficiently E-DCH  resources for the legacy UEs and new ones that support both 2 and 10ms TTI lengths. In particular, [2] and [5] prefer to have the common pool of the E-DCH resources and introduce changes on the AICH channel to indicate a particular TTI length. At the same time, [4] suggests not to change the AICH channel, but rather have two separate set of the E-DCH resources for 2 and 10ms TTI lengths.

In this paper we propose a solution that allows to have a common pool of the E-DCH resources, and at the same time, avoid making changes for the AICH channel.

2 PRACH preamble signature partitioning and AICH resource assignment

Design target

In order to manage the pre-Rel-11 UEs incapable of adapting their TTI length in Cell_FACH state, and the Rel-11 UEs capable in doing so, we expect that the operational mode in a cell would be:

1. Default (Rel-8) TTI length is 10 ms, and the additional (Rel-11) TTI length is 2 ms; or

2. Only 2 or 10 ms TTI length is used in the cell (Rel-8 operation)

The case where the Rel-8 UEs would always use 2 ms TTI, but the new UEs could also use 10 ms TTI, does not seem to be relevant as the basic design target, even if such operation would not be forbidden. Hence, we aim at the case where the default, or Rel-8, TTI length is 10 ms, and in addition the Rel-11 devices can request for a 2 ms TTI. 

Proposal 1: The design for simultaneous existence of 2 ms and 10 ms TTI in the Cell_FACH should target for the deployment, where Rel-8 UEs use 10 ms TTI, and the Rel-11 UEs could additionally indicate preference for 2 ms TTI.

Coexistence of Rel-8 and Rel-11 Cell_FACH E-DCH UEs.

The Rel-8 approach is to separate the E-DCH access attempts from Rel’99 RACH access attempts based on the used PRACH preamble signature. If a Rel-11 UE wants to use the TTI available for the Rel-8 users, and there is no need for the network to override this decision, the Rel-11 UEs could use the PRACH preamble reserved for Rel-8 E-DCH access attempts. This approach would seem suitable for the cases where the Rel-8 TTI is 10 ms. Otherwise,  if a Rel-11 UE chooses the 10 ms TTI, then forcing it to switch to 2 ms would be dangerous from the uplink coverage perspective.

The Rel-11 UE requesting for 2 ms TTI in this environment would thus be the only additional requirement in the UL access. This can be achieved by setting aside a separate set of PRACH preambles for Rel-11 2 ms TTI access.

Proposal 2: Partition further the E-DCH PRACH preamble space so that there are preambles indicating a preference for the 2ms TTIs in the dual TTI cell configuration.

As discussed and agreed in the previous RAN2#76 meeting, the network should be able to override the UE’s preferred TTI length. However, as mentioned above, this may only be needed if the UE does not prefer the cell’s ‘default’ TTI length.  So in case of the ‘default’ (10 ms) PRACH preamble, the procedure can follow the Rel-8 definitions without modifications for both the Rel-8 and Rel-11 UEs. Thus, the only case to address is when the “other”, 2ms TTI length,  is requested by the Rel-11 UE and that decision should be changed to 10ms TTI. 

At the moment, the Rel-8 Common E-DCH System Information provides a set of up to 32 resources, where all resources share the same TTI length, as shown below. As discussed during the RAN2#76 meeting, there is a tradeoff between hard partitioning the E-DCH resources into two independent sets for 2 and 10ms TTIs while keeping the AICH channel untouched, and having the common pool of E-DCH resources, which requires further changes on the AICH channel. 

[25.331 section 10.3.6.9a]

	CHOICE mode
	MP
	
	
	
	REL-8

	>FDD
	
	
	
	
	REL-8


…

	>>E-DCH Transmission Time Interval
	MP
	
	Integer(2,10)
	Unit is ms.
	REL-8

	>>E-AGCH Info
	MP
	
	E-AGCH Info 10.3.6.100
	
	REL-8


…

	>>Common E-DCH Resource Configuration information list
	MP
	1 to <maxEDCHs>
	
	
	REL-8

	>>>Soffset
	MD
	
	Integer(0..9)
	(0..9) indicates symbol offset as defined in [26]

NOTE3
	REL-8

	>>>F-DPCH Code number
	CV-Short
	
	Integer (0..255)
	If this IE is not present, the value is equal to the last occurrence of this IE.
	REL-8

	>>>E-RGCH Information
	OP
	
	E-RGCH Info for Common E-DCH

10.3.6.115
	
	REL-8

	>>>E-HICH info
	MP
	
	E-HICH info for Common E-DCH

10.3.6.116
	
	REL-8

	>>>Uplink DPCH code info
	MP
	
	Uplink DPCH code info for Common E-DCH 10.3.6.87b
	
	REL-8


In order to be able to use the same set of allocated resources (UL scrambling code, DL feedback channel allocations) with both 10 ms and 2 ms TTI E-DCH, the Rel-8 Common E-DCH System Info can be extended with an indication of which of the resources usable for the Rel-8 accesses are also available for the other TTI access. This can be achieved with either an explicit 32-bit bitmap, or maybe more advantageously with a single index, below which only 10 ms TTI (Rel-8) access is allowed and above which both 2 and 10 ms TTI is allowed. The single index would require just 5 bits. This approach would allow for all the resources to be assigned to 10 ms TTI use, and a subset of them also for 2 ms TTI use. As an example, whenever the Rel-11 UE asks for the 2ms TTI, it can be directed either to a different 2ms E-DCH resource, or to the one corresponding to the 10ms TTI. At the same time, all the Rel-8 UEs will see a common pool of the E-DCH resources corresponding to the 10ms TTI length.

Proposal 3: Keep the common pool of the E-DCH resources, but introduce a pseudo-partitioning of them for the purpose of supporting Rel-11 UEs.

Furthermore the E-AGCH code may not always be shareable between two TTI lengths, and thus a second E-AGCH info needs to be added, and the UE picks the one associated with the TTI length it starts using.

In Rel-8 the PRACH preamble space is partitioned between Rel-99 RACH access attempts and Rel-8 common E-DCH access attempts. With 2/10 ms TTI partitioning in addition, we need at minimum to introduce a third partition, or perhaps more desirably allow for 4 partitions, but not preclude two of the partitions to be equal as follows:

Partition 1: Rel’99 RACH access request

Partition 2: Rel-8 Common E-DCH access request with cell’s default TTI length and default E-AGCH code

Partition 3: Rel-11 Common E-DCH access request with cell’s default TTI length and default E-AGCH code, could be configured to fully overlap with Partition 2, if there is no need to identify Rel-11 UEs from Rel-8 UEs.

Partition 4: Rel-11 Common E-DCH access request with ‘the other’ TTI length and ‘the other’ E-AGCH code.

Taking the above design targets and proposals into consideration, the overall functioning may look as follows:

Partition 1 UEs would be ACKed with AI as in Rel’99.

Partition 2 UEs would be ACKed with AI to the default E-DCH resource (with cell’s Rel-8 TTI length) corresponding to the used preamble, or directed to another E-DCH resource with E-AI as in Rel-8.

Partition 3 UEs would follow the same rules as partition 2 UEs.

Partition 4 UEs would be ACKed with AI to the default E-DCH resource (with cell’s ‘other TTI length’) corresponding to the used preamble, or directed to another E-DCH resource with E-AI as in Rel-8. In that case, the TTI length to be used would depend on the E-DCH resource, as governed by the pseudo-partitioning of the E-DCH resources.

3  Other aspects

During the RAN2#76 meeting, there was a discussion whether the CCCH transmissions should be handled differently to DTCH/DCCH, or in the same way. Similar to the views expressed in [2], we prefer not to handle CCCH in a different way.

Proposal 4: CCCH transmissions should follow the same functional principles as DTCH/DCCH.

Another discussion point was whether a UE can or is allowed to change its TTI length  in the middle of the ongoing E-DCH transmission. As expressed in [3], even though it may bring some benefits, the associated functional complexity does not compensate for any foreseeable advantages. Thus, we propose that a UE keeps the assigned TTI length until the E-DCH resource is released. 

Proposal 5: The UE keeps the assigned TTI length until the E-DCH resource is released.

4  Conclusion

 As a summary of this contribution, we propose that:

Proposal 1: The design for simultaneous existence of 2 ms and 10 ms TTI in the Cell_FACH should target for the deployment, where Rel-8 UEs use 10 ms TTI, and the Rel-11 UEs could additionally indicate preference for 2 ms TTI.

Proposal 2: Partition further the E-DCH PRACH preamble space so that there are preambles indicating a preference for the 2ms TTIs in the dual TTI cell configuration.

Proposal 3: Keep the common pool of the E-DCH resources, but introduce a pseudo-partitioning of them for the purpose of supporting Rel-11 UEs.

Proposal 4: CCCH transmissions should follow the same functional principles as DTCH/DCCH.

Proposal 5: The UE keeps the assigned TTI length until the E-DCH resource is released.
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