Page 4



3GPP TSG RAN WG2 Meeting #73-BIS
  R2-112136
Shanghai, CN, 11th-15th April 2011
Source:
Qualcomm Incorporated

Title:
Supporting concurrent deployment of 2ms and 10ms TTI in a cell in CELL_FACH
Agenda item:


10.1
Document for:
Discussion
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. The combination of these features allowed for mobiles to remain in the Cell_FACH state longer i.e. without transiting to "more dedicated" states while also allowing for power consumption saving. In particular, once these enhanced features get deployed, "always on" type services like Push to talk over cellular (PoC), Push email and VPN connections, which transmit frequent but small packets between the UE and server, could be supported in CELL_FACH state without the need to enter the CELL_DCH state. 

With the explosion of smartphone traffic in UMTS networks, it is now important to focus on improving link efficiency, user experience and system capacity in CELL_FACH states. For this purpose, a work item was approved in RAN#51 [3], 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:-

1. Uplink related improvements of resource utilization, throughput, latency and coverage

· Support concurrent deployment of 2ms and 10ms TTI in a cell

In this contribution, we highlight of benefits of introducing this sub-feature as part of CELL_FACH enhancements in Rel-11 and propose methods to enable it.
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Simultaneous support of 2ms and 10ms TTI E-DCH operation in CELL_FACH
In Rel-8, the EUL in CELL_FACH feature, all the common E-DCH resources can either be configured on 2ms TTI or on 10ms TTI. This is restrictive in the sense that for the sake of ensuring a larger RACH coverage, networks would be inclined to configure 10ms TTI. This in turn enforces a data rate limitation on users with large power headroom and the benefits of 2ms TTI cannot be availed. On the other hand if the network were to configure the common E-DCH resources with 2ms TTI, then users with low power headroom would not avail the benefits of improved coverage performance due to 10ms TTI. Thus, there are some benefits to be had by enabling simultaneous 2ms and 10ms TTI common E-DCH resources within a cell.
A question then arises on what criteria should be used to choose between a 2ms TTI or 10ms TTI for a UE? As argued above, 10ms TTI E-DCH resource provides coverage improvement benefits - if the UE is in bad coverage it should use 10ms TTI, else it should use 2ms TTI. One way to enable such a criteria could be based on the initial PRACH preamble transmit power.
On the Uplink, the UE computes its initial PRACH preamble power based on three signaled parameters transmitted on the BCCH, and a CPICH RSCP measurement: 
Preamble_Initial_Power = Primary CPICH TX power + UL interference + Constant Value – CPICH_RSCP
(1)
The initial preamble power could be compared with a threshold (that can be broadcasted in system information) to decide if the UE is coverage limited and request for a 10ms TTI resource to overcome any link budget issues.
Proposal 1: If the Preamble_Initial_Power based on (1) falls above a threshold (that can be broadcasted in the system information), implying that the UE has limited headroom, then the UE requests a 10ms TTI common E-DCH resource. Otherwise, the UE requests a 2ms TTI.
Note that it would still make sense to allow the NodeB to override the UE request for 2ms or 10ms TTI. This could be especially beneficial in scenarios where the NodeB has partial resource limitation, for example, when all common E-DCH resources corresponding to 2ms TTI are occupied but one or more of the 10ms TTI resources are available or vice versa. If a UE makes an access attempt requesting a 2ms TTI in such a scenario, it makes sense to allow the NodeB to override the UE decision and force it to use one resources available in the 10ms TTI common E-DCH resource list. 
Proposal 2: Allow NodeB to override the UE request for a 2ms or 10ms TTI common E-DCH resource.
To allow both 2ms and 10ms to co-exist within a cell, one could use a new PRACH preamble scrambling code and correspondingly introduce a new Rel-11 common E-DCH resource list. The available signature sequences associated with this list would be partitioned into 2 sets – 2ms and 10ms common E-DCH resources. Let us call these sets S1 and S2 respectively. A Rel-11 UE would make a PRACH access on the new preamble scrambling code and be allowed to choose a preamble signature sequence from either S1 or S2, indicating its choice for a 2ms or 10ms TTI resource. Just as in Rel-8, the NW would respond with and AI/E-AI granting the UE a common E-DCH resource. Depending on E-DCH resource pointed to by the AI/E-AI in the new list, the UE would be granted a 2ms or 10ms resource. Note that this scheme gives network the flexibility to override the UE request for 2ms or 10ms TTI, as suggested in proposal 2 above. The concept is captured in the Proposal below. 
Proposal 3: Introduce a new PRACH preamble scrambling code and correspondingly, a new common E-DCH resource list in Rel-11 consisting of both 2ms and 10ms common E-DCH resources. Further, partition the available signature sequences associated with this new list into 2 sets – one corresponding to 2ms and the other corresponding to 10ms common E-DCH resources.
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Conclusion

We have discussed the motivation for simultaneously allowing 2ms and 10ms common E-DCH resources within a cell. The following proposals have been made:-
Proposal 1: If the Preamble_Initial_Power based on (1) falls above a threshold (that can be broadcasted in the system information), implying that the UE has limited headroom, then the UE requests a 10ms TTI common E-DCH resource. Otherwise, the UE requests a 2ms TTI.
Proposal 2: Allow NodeB to override the UE request for a 2ms or 10ms TTI common E-DCH resource.
Proposal 3: Introduce a new PRACH preamble scrambling code and correspondingly, a new common E-DCH resource list in Rel-11 consisting of both 2ms and 10ms common E-DCH resources. Further, partition the available signature sequences associated with this list into 2 sets – one corresponding to 2ms and the other corresponding to 10ms common E-DCH resources.
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