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1. Introduction
At the RAN#51 meeting, a new work item was established on Further Enhancements to CELL_FACH in [1]. In this document, we will analyze the common E-DCH resources adjustment to support the concurrent deployment of 2ms TTI and 10ms TTI in one cell.
2. Background
In the Enhanced uplink for CELL_FACH state and idle mode from Rel-8, the UE transmits UL data by using common E-DCH resources which are broadcasted in the system information. The common E-DCH resources can be configured to either 2ms TTI or 10ms TTI on a per cell basis. The maximum configuration number of common E-DCH resource is 32, and RNC can dynamically adjust the common E-DCH resource numbers based on the reporting of Node B.
The 2/10ms concurrent deployment sub-feature is introduced In Rel-11, which means that the cell can support 2ms TTI and 10ms TTI simultaneously. RAN2 has discussed this topic for several meetings, and the following agreements were achieved in RAN2 77 and 77bis meetings:
The UE makes the initial decision/selection on the E-DCH TTI value;

NW can override the UE’s initial decision on the E-DCH TTI value;
If the TTI value requested by the UE is 10ms, the UE cannot be pointed to or will not use a resource with TTI 2ms.
Keep the common pool of the E-DCH resources and introduce a pseudo-partitioning of them for the purpose of supporting Rel-11 UEs supporting this sub-feature. 
Where pseudo-partitioning means that all the resources are available for 10ms TTI and only a subset of them are available for 2ms TTI.
Legacy AICH procedures should be used to indicate the TTI.
3. Discussion
According to the agreements above, a pseudo-partitioning was introduced to indicate the subset of resources for 2ms TTI. This 5 bits pseudo-partitioning is used to indicate that all the resources are available for 10ms TTI and only a subset of them is available for 2ms TTI. The value of pseudo-partitioning is equal to one of the common resource indexes. The RNC can set the initial value to the 5bits based on configuration.
As known, the total number of the UEs in a cell and the number of the UEs staying at the center of the cell could vary, thus the initial configuration for the subset of 2ms TTI common resources and total common E-DCH resources could not satisfy all scenarios. For example, if the UEs who request for 2ms TTI are beyond to the initial subset number of 2ms TTI resources, due to lacking the resource usage information of 2ms TTI, the RNC could not adjust the subset number of 2ms TTI resources, thus the Node B will override 2ms TTI requested UE to 10ms TTI, which dramatically reduce the UE’s uplink transmission rate. Therefore, in order to solve the above problem, it is necessary for the RNC be able to know the resource usage information about 2ms TTI.
Proposal 1: The resources usage information for 2ms TTI should be reported from the Node B to RNC.
The resource usage information on how the RNC decides which common E-DCH resources (the subset of 2ms TTI common resources or the total common E-DCH resources) to be adjusted needs to be reported from the Node B to the RNC. 
Proposal 2: RAN3 needs to consider how to adjust the subset of the common E-DCH resources and the total common E-DCH resources.
From Rel-8 onwards, it is useful to ensure that the NodeB has a proper amount of resources by providing the feedback on the E-DCH resource usage to the RNC. Therefore it was agreed to introduce two IEs to report the usage information, i.e., Granted E-DCH RACH Resources IE, and Denied E-DCH RACH Resources IE, which are included in the E-DCH RACH Report. Granted E-DCH RACH Resources is defined as the number of common E-DCH resources that have been granted per access frame on each AICH. Denied E-DCH RACH Resources is defined as the number of PRACH preambles received at the Node B that were not granted a common E-DCH resource. By receiving these IEs, the RNC can understand the usage of E-DCH resources, then dynamically adjusts the total number of common E-DCH resources for Rel-8 Enhanced Uplink in CELL_FACH state and Idle mode correspondingly.
For Rel-11, there are three possible resource allocation scenarios for the UEs who request for 2ms TTI as listed below.
1. If the subset of 2ms TTI common resources is available, the Node B will allocate 2ms resources for the UEs who request for 2ms TTI;

2.  If the resources in subset of 2ms TTI common resources are used up, the Node B will override 2ms TTI to 10ms TTI and then the UE will use the10ms TTI resources;

3. If the total resources are all allocated to the UEs, the Node B will reject the UE RACH request in AICH.

As known, the RNC can adjust the total resources by the Rel-8 granted and denied E-DCH RACH resources reporting for the scenario 3. Thus, in order for the RNC to estimate and adjust the subset of 2ms TTI common resources, two options are given below.

Option 1: 2msTTI overridden E-DCH RACH Resources IE is introduced corresponding to scenario 1 and 2.
Option 2: 2ms TTI Granted E-DCH RACH Resources IE and 2msTTI overridden E-DCH RACH Resources IE are introduced corresponding to scenario 1 and 2 separately.

2ms TTI Granted E-DCH RACH Resources is defined as the number of 2ms TTI common E-DCH resources that have been granted per access frame on each AICH for Rel-11 2ms TTI requested UE. 2ms TTI overridden E-DCH RACH Resources is defined as the number of common E-DCH resources that have been granted per access frame on each AICH for the UEs who override from 2ms TTI to 10ms TTI .Therefore the Node B can record the overridden number of 2ms TTI resources which are caused by the exhausted subset of 2ms TTI resources.
For option 1, the RNC can judge and adjust the resource as follow:

1) If 2msTTI overridden E-DCH RACH Resources = 0, the RNC does not need to increase the subset number of 2ms TTI E-DCH resources;

2) If 2msTTI overridden E-DCH RACH Resources >= 0, the RNC needs to increase the common E-DCH resources number for 2ms TTI by adjusting the value of pseudo-partitioning;

3) If 2msTTI overridden E-DCH RACH Resources >= 0 and the denied number of the total resources is large, the RNC needs to increase both 2ms resources subset and the total resources. A possible resources adjustment for RNC is shown in table 1.

For the condition 2), the RNC could not clearly understand the cause of the TTI overriding: one cause is that the UEs who request 2ms TTI exceed the subset number of 2ms TTI resources, it demonstrates that the subset of 2ms TTI resource couldn’t satisfy the 2ms TTI UE’s requirement; the other cause is that the Node B allocates the 2ms TTI resources to 10ms TTI UEs, it demonstrates that there are not many 2ms TTI UEs but more 10ms TTI UEs staying in the cell and the total resources are not sufficient for the Rel-8 and 10ms TTI UEs requirement.
Compared to option 1, option 2 is clear for RNC to know the TTI overriding reason because of the reporting of 2ms TTI Granted E-DCH RACH Resources IE. 
1) If 2msTTI overridden E-DCH RACH Resources >= 0, 2ms TTI Granted E-DCH RACH Resources is achieve to the subset number of 2ms TTI resources, then the RNC needs to increase the common E-DCH resources number for 2ms TTI by adjusting the value of pseudo-partitioning;

2) If 2msTTI overridden E-DCH RACH Resources >= 0, 2ms TTI Granted E-DCH RACH Resources is small compared to the subset number of 2ms TTI resources, which demonstrates that the RNC needs to increase total resources.
Therefore, we suggest using option 2 as the 2ms TTI resource usage information reporting method. 
The possible Resource adjustment method and the detail spec changes for option 2 are shown in table 1 and table 2 separately.
Table 1 Resource adjustment method for option 2
	denied E-DCH RACH Resources
	2ms TTI overridden E-DCH RACH Resources
	2ms TTI resource subset
	The total resources

	large
	zero
	-
	increase

	small
	zero
	-
	-

	small
	larger than zero
	increase
	-

	large
	larger than zero
	increase
	increase


Table 2 2ms TTI E-DCH RACH Resources usage indicator for 2/10ms concurrent

	>>>E-DCH RACH Report Information
	
	1..< maxnoofCommonEDCHs >
	
	The maximum repetitions should be limited to 1 so that this information is reported only once for a cell.
	GLOBAL
	ignore

	>>>>Granted E-DCH RACH Resources
	M
	
	INTEGER (0..240,…)
	According to mapping in TS 25.302 [25]
	–
	

	>>>>Denied E-DCH  RACH Resources
	M
	
	INTEGER (0..240,…)
	According to mapping in TS 25.302 [25]
	–
	

	>>>>2ms TTI Granted E-DCH RACH Resources
	M
	
	INTEGER (0..240,…)
	According to mapping in TS 25.302 [25]
	–
	

	>>>>2ms TTI overridden E-DCH  RACH Resources
	M
	
	INTEGER (0..240,…)
	According to mapping in TS 25.302 [25]
	–
	


After the resource adjustment calculation is done, the RNC can use PHYSICAL SHARED CHANNEL CONFIGURATION message and system information change indication to indicate Node B and UE to use the new resources list. The resource adjustment frequency depends on the RNC’s implementation. 
Proposal 3: the Node B uses option 2 to report 2ms TTI granted resources and 2ms TTI overridden resources, based on Proposal which, the RNC decides whether to adjust and how to adjust the subset of 2ms TTI common E-DCH resources.
4. Conclusion

In this paper, based on the agreements of 2ms 10ms sub-feature in RAN2, we have discussed the issue on why to report the resource usage information for 2ms TTI and how to adjust the subset of the common E-DCH resources and the total number of the common E-DCH resources, and provided a possible solution as below.
Proposal 1: The resources usage information for 2ms TTI should be reported from the Node B to RNC.
Proposal 2: RAN3 needs to consider how to adjust the subset of the common E-DCH resources and the total common E-DCH resources.
Proposal 3: The Node B adapts option 2 to report 2ms TTI granted resources and 2ms TTI overridden resources, based on the proposal which, the RNC decides whether to adjust and how to adjust the subset of 2ms TTI common E-DCH resources.
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