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1
Introduction

During RAN2#75 it was agreed to introduce the 2ms/10ms TTI concurrent deployment within a cell under Further Enhancements to CELL_FACH work item [1]. Further, up until the previous RAN2#76 meeting, the following agreements have been reached regarding the mechanism to enable this sub-feature:-
· The UE makes the initial decision on the E-DCH TTI value
· FFS whether the decision is based on either the initial PRACH preamble power only or also on preamble retransmission power
· The NW can fix the TTI that may be selected by the UE
· NW is informed of the UE’s initial decision based on UE (RACH access preamble) signature and if configured, the (RACH access preamble) scrambling code. FFS is something else in addition is needed.  
· NW can override the UE’s initial decision on the E-DCH TTI value
· The TTI value is fixed until the E-DCH resource is released
· The same mechanism will apply for all CCCH, DCCH and DTCH
In this contribution, we address the open issues with regards to this sub-feature.
2
Open Issues for simultaneous support of 2ms and 10ms TTI E-DCH operation in CELL_FACH

2.1
UE TTI selection
One of the open questions for 2ms/10ms TTI concurrent deployment is mechanism used by the UE for the common E-DCH TTI selection.
2.1.1
RACH TTI selection
In R99 RACH, 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 – CPICH_RSCP + UL interference + Constant Value   (1)

Where
· 
Primary CPICH TX power shall have the value of IE "Primary CPICH Tx power",

· 
UL interference shall have the value of IE "UL interference for common E-DCH" if variable READY_FOR_COMMON_EDCH is set to TRUE and IE "UL interference for common E-DCH" is included in SIB 5/5bis; otherwise UL interference shall have the value of IE "UL interference"; and

· 
Constant Value shall have the value of IE "Constant value".

Based on Preamble_Initial_Power, the UE computes a margin given by 

Margin = {min(Maximum allowed UL tx power, P_MAX) c)2)}
(2)d /Pp-m + 10*log10(1 + ( max(Preamble_Initial_Power, 












Preamble_Initial_Power + 
where 
· "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm)

· P_MAX is the maximum RF output power of the UE (dBm)
· Pp-m = Pmessage-control – Ppreamble, measured in dB, is the power offset between the power of the last transmitted preamble and the control part of the random-access message. 
· c is the gain factor ratio of the selected Transport Format (as specified in TS25.331) for a 10ms TTI length. d /
The “Margin” is then compared with a threshold of 6dB (hard-coded) to decide if the UE is coverage limited and request for a 20ms RACH TTI.
2.1.2
Common E-DCH TTI selection
For Enhanced Uplink (EUL) in CELL_FACH, the TTI selection could re-use many of the aspects already specified for RACH TTI selection.

In particular, the same “Preamble_Initial_Power” and “Margin” calculation could be re-used. However, some changes to (2) would be required:-

· Pp-e, the power offset between the power of the last transmitted preamble and the initial DPCCH transmission. Pp-m would need to be replaced with 
· (c) ratio to be used in the “Margin” calculation. One option could be to not account for the data power in the “Margin” calculation for common E-DCH TTI selection. In this way, the margin would serve purely as an estimate of the UE’s headroom.ed /c) would also need to be updated. Since E-DCH allows for dynamic E-TFC selection on a per TTI basis, it is not straightforward to come up with a logical E-TFC and analogous (d /
Accordingly, for common E-DCH TTI selection, the analogy of (2) becomes

Headroom = {min(Maximum allowed UL tx power, P_MAX) Pp-e )}
(3) (Preamble_Initial_Power + 
Note also that compared to (2), the maximization operation between "Preamble_Initial_Power" and "Preamble_Initial_Power + Pp-e" represents the correct UE power level at the start of the E-DCH transmission and should be used to determine the UE power headroom available for data. This headroom is then compared with a threshold which could 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.c)2 " has been removed in (3). This is because "Preamble_Initial_Power+d /Pp-m + 10*log10(1 + (
In [7], it is proposed to perform the TTI selection at the UE taking into account the preamble retransmissions as well. That would mean the very initial TTI selection would be based on Preamble_Initial_Power, but subsequent preamble retransmissions would also be checked against a threshold value. This would provide more accuracy in TTI selection as the initial preamble power may not be a very reliable estimate. Thus, we have the following proposals:-
Proposal 1a: At the start of a preamble ramping cycle, if the Headroom based on (3) falls below a threshold broadcasted in the system information, implying that the UE has limited headroom, then the UE selects a common E-DCH TTI value of 10ms. Otherwise, the UE selects a 2ms common E-DCH TTI value.
Proposal 1b: For each preamble re-transmission during a ramping cycle, the Headroom in (3) is recomputed based on preamble re-transmission power and compared with the threshold broadcasted in system information to perform E-DCH TTI selection. 
Note that as per subclause 8.5.18 of TS25.331, subclause 11.2.2 of TS25.321 and subclause 6.1 of TS25.214, the UE is required to perform Rel-99 RACH TTI selection prior to every RACH random access procedure. In this regard, the common E-DCH resource TTI selection could also be performed prior to every E-DCH enhanced random access procedure. 
Proposal 1c: The UE performs common E-DCH TTI selection prior to every E-DCH enhanced random access procedure.
As per subclause 8.5.18.1 of TS25.331, if the UE exceeds the maximum number of preamble ramping cycles Mmax, i.e. upon failure of RACH random access procedure, the UE may select RACH with 20ms TTI for the next transmission. The same principle should be reused for common E-DCH TTI selection.
Proposal 1d: If the UE exceeded a maximum number of preamble ramping cycles Mmax, i.e. upon failure of E-DCH enhanced random access procedure, the UE may select a common E-DCH TTI of 10ms (for the next access).
2.2
Informing the Network of the TTI selected by UE
The common E-DCH resource TTI value must be made known to the NW before it can start to decode the UE’s transmission. In this regard it is obvious that this knowledge of the TTI selected by the UE must be propagated by means of the PRACH preamble parameters on which the UE chooses to access the system. Thus, the following agreement was reached at previous RAN2#76 meeting:-

· NW is informed of the UE’s initial decision based on UE (RACH access preamble) signature and if configured, the (RACH access preamble) scrambling code. FFS is something else in addition is needed.  
Based on the parameters contained in the IE "PRACH preamble control parameters (for Enhanced Uplink)", it is clear that the preamble signature and scrambling code are the only parameters that can be used to unambiguously inform the NW of the UE’s initial TTI decision. In this regard, anything else should not be needed. 
Proposal 2a: RACH access preamble signature and if configured, the RACH access preamble scrambling code are sufficient to inform the NW of the UE’s TTI selection/decision and no other RACH access preamble parameters are needed to convey this information.
It is reasonable to assume that a NW implementing the sub-feature of concurrent 2ms and 10ms TTI deployment would have also deployed Rel-8 common E-DCH in CELL_FACH feature. Thus, only one new set of PRACH preamble control parameters (signature sequence and scrambling code) would need to be broadcasted in Rel-11. If the UE’s initial decision is the same as the TTI value broadcasted in Rel-8, then the UE would request for an E-DCH resource by (randomly) choosing the access signature and scrambling code from the set broadcasted in Rel-8. Else, the UE would request for an E-DCH resource with the other (than that broadcasted in Rel-8) TTI value by (randomly) choosing the access preamble signature and scrambling code from the set broadcasted in Rel-11.
Proposal 2b: Broadcast only one new set of PRACH access preamble parameters (signatures and scrambling code) in Rel-11 for concurrent deployment of 2ms and 10ms TTI sub-feature. If the UE’s selection/decision is the same as the TTI value broadcasted in Rel-8, then the UE would request for an E-DCH resource by (randomly) choosing the access preamble parameters from the set broadcasted in Rel-8. Else, the UE would request for an E-DCH resource with the other (than that broadcasted in Rel-8) TTI value by (randomly) choosing the PRACH access preamble parameters from the set broadcasted in Rel-11.
Broadcasting only one new PRACH preamble parameter set helps limit the System Information Block (SIB) overhead from this sub-feature. Furthermore, excessive partitioning of access preamble space increases the preamble collision probabilities and is not efficient from system perspective. Access preamble (signature) space was already partitioned in Rel-8 when EUL in CELL_FACH was introduced and at least one more partition is expected for FE-FACH in Rel-11. So we should stay away from any further partitioning of preamble space unless unavoidable.
It is worth pointing out that one side-effect of broadcasting only one new PRACH preamble parameter set for this sub-feature in Rel-11 is that the NW would not be able to override the UE’s initial TTI decision, if it happened to be the same as the common E-DCH TTI value broadcasted in Rel-8. This is because the NW would not be able to distinguish a Rel-11 UE supporting concurrent deployment of 2ms and 10ms from a Rel-8 UE, when the UE requests a common E-DCH resource using one of the PRACH preamble parameters broadcasted in Rel-8. This side-effect should not be a concern because the TTI value configured in Rel-8 would typically be 10ms as a conservative approach to overcome any link budget issues and there is no clear case of overriding the UE’s initial decision for a 10ms TTI as this implies that the UE is already power limited. 
2.4
Fixed or Flexible Partitioning of common E-DCH resources

Two alternative schemes have been discussed for partitioning of common E-DCH resources between 2ms and 10ms TTI:

1. Fixed Partitioning: In this solution, the set of common E-DCH resources are partitioned statically into two sets – one corresponding to 2ms TTI and the other corresponding to 10ms TTI. Here, the NW broadcasts a TTI value associated with each of the common E-DCH resource. Based on the index of the common E-DCH resource signaled via the AI/E-AI and the TTI value broadcasted for that resource, the UE knows whether it has been granted a 2ms or 10ms TTI resource. 

2. Flexible Partitioning: In this solution, the set of common E-DCH resources can be dynamically allocated as a 2ms or a 10ms TTI resource. This relies on additional (1 bit) signaling on top of AI/E-AI to dynamically indicate the TTI value to be used with the resource. Furthermore, the underlying assumption is that the parameters associated with a resource do not change whether the resource is assigned with a 2ms TTI or 10ms TTI.
The desirable feature for both schemes is that they allow the flexibility for the NW to override the UE’s request for a 2ms or 10ms TTI. This works as follows:- 
· If fixed partitioning of resources is preferred, the NodeB can use the E-AI in order to override the TTI request of the UE. The TTI granted by the NodeB would be the one broadcasted with the common E-DCH resource index pointed to by the E-AI

· If flexible partitioning of resources is preferred, the NodeB could override the UE request by means of additional bit signaled (on AI/E-AI) on AICH. 

However, the main advantage of flexible partitioning over fixed partitioning is that it allows full flexibility of re-using the Rel-8 list of common E-DCH resources and dynamically allocating them as a 2ms or 10ms TTI resource for Rel-11 UEs which support this sub-feature. This approach minimizes the SIB overhead as well as provides improved trunking efficiency since the entire set of common E-DCH resources is available for access to both Rel-8 and Rel-11 UEs. Further discussion on each of the alternatives was provided in [3].

As stated above, there are benefits for the flexible partitioning scheme over fixed partitioning that make it an attractive option. However, the scheme relies on additional (1 bit) signaling on top of AI/E-AI to dynamically indicate the TTI value to be used with the resource from the NW to the UE. This would require a change to the physical layer channel signaling. Some proposals have been made in [5], [6] to introduce new signaling using the AI/E-AI to dynamically indicate the TTI value. In particular, the proposal in [5] is a straightforward and clean extension to the current E-AI signaling that does not require any change to the AICH format and should be adopted as the preferred approach for flexible partitioning of common E-DCH resources between 2ms and 10ms TTI.
Proposal 3: Allow flexible partitioning of common E-DCH resources by signaling the TTI value to use in addition to the common E-DCH resource index via the AI/E-AI on AICH as proposed in [5].
2.4
Minimizing the System Information Overhead

The Rel-8 common E-DCH system info parameters are broadcasted as part of System Information Block (SIB) 5. The size of SIB 5 has been analyzed in some detail in [4]. It is well known that there is limited space left in expanding the SIB sizes and it is highly desirable to limit the broadcast information overhead due to introduction of this sub-feature under FE-FACH. Where possible, it would be ideal to reuse the parameters broadcasted in the Rel-8 common E-DCH system info list for concurrent deployment of 2ms and 10ms TTI resources within a cell. 

For completeness, we list the parameters that are broadcast in the Rel-8 common E-DCH system information list below:-
· Parameters specific to an E-DCH resource (up to a maximum of 32)
· Soffset – Integer (0..9), indicates symbol offset as defined in TS25.211
· F-DPCH Code number - Integer (0..255)
· E-RGCH signature sequence - Integer(0..39)
· E-HICH info
· Channelisation Code - Integer (0..127)
· Signature Sequence - Integer (0..39)
· Uplink DPCH code info
· Scrambling code type - Enumerated(short, long)
· Scrambling code number - Integer(0..16777215)
· Parameters common across all E-DCH resources

· UL interference for common E-DCH - Integer (-110..-70) in dBm
· Common E-DCH MAC-d flows – For each MAC-d flow
· E-DCH MAC-d flow identity - Integer(0..maxE-DCHMACdFlow-1)
· E-DCH MAC-d flow power offset - Integer(0..6)
· E-DCH MAC-d flow maximum number of  retransmissions - Integer (0..15)
·  E-DCH MAC-d flow multiplexing list - Bitstring (maxE-DCHMACdFlow)
· PRACH preamble control parameters (for Enhanced Uplink)
· Initial Serving grant value - Integer (0..37)
· E-DCH Transmission Time Interval - Integer(2,10) in ms
· E-AGCH channelisation code - Integer (0..255)
· HARQ RV Configuration - Enumerated (rv0, rvtable). If “rv0” is indicated, the UE shall only use E_DCH RV index 0. If “rvtable” is indicated, the UE shall use an RSN based RV index as specified in [27]

· Uplink DPCH power control info for Common E-DCH 

· Power Control Algorithm - Enumerated (algorithm 1, algorithm 2)
· TPC step size - Integer (1, 2) in dB
· ACK – Integer (0..8). Refer to quantization of the power offset in [28]

· NACK – Integer (0..8). Refer to quantization of the power offset in [28]
· Ack-Nack repetition factor - Integer(1..4)
· E-DPCCH Info
· E-DPCCH/DPCCH power offset
· Happy bit delay condition - Enumerated (2ms, 10ms,20ms,50ms, 100ms, 200ms, 500ms, 1000ms)

· E-TFC Boost Info
· E-TFCI boost – Integer (0..127). E-TFCI threshold beyond which boosting of E-DPCCH is enabled
· Delta T2TP - Integer (0..6)
· E-DPDCH power interpolation – Boolean. 
· E-DPDCH info
· E-TFCI table index - Integer (0..1)
· E-DCH minimum set E-TFCI - Integer (0..127)
· Reference E-TFCIs 
· Reference E-TFCIs - Integer (0..127)
· Reference E-TFCI PO - Integer (0..29, 30, 31)
· Minimum reduced E-DPDCH gain factor - Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
· Maximum channelisation codes - Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
· PLnon-max - Real (0.44 ..1.0 by step of 0.04) as defined in 25.212
· Scheduling Information Configuration
· Periodicity for Scheduling Info – no grant - Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
· Periodicity for Scheduling Info – grant - Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
· Power Offset for Scheduling Info - Integer (0..6)
· 3-Index-Step Threshold - Integer (0..37)
· 2-Index-Step Threshold - Integer (0..37)
· F-DPCH TPC command error rate target - Real (0.01..0.1 by step of 0.01)
· Downlink F-DPCH information. The actual value of dl-FDPCH-TPCcommandErrorRate = IE value * 0.01
· Additional E-DCH transmission back off - Integer (0..15) in terms of TTIs
· Maximum E-DCH resource allocation for CCCH - Enumerated (8, 12, 16, 20, 24, 32, 40, 80) in terms of TTIs
· E-DCH transmission continuation back off - Enumerated (0, 4, 8, 16, 24, 40, 80, infinity) in terms of TTIs
· Maximum period for collision resolution phase –  Integer (8..24) in terms of TTIs
· ACK/NACK support on HS-DPCCH - Boolean
· Measurement Feedback Info
· Measurement Power Offset - Real (-6 .. 13 by step of 0.5) in dB
· CQI Feedback cycle, k – Integer (0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64) in ms

· CQI repetition factor – Integer (1..4)

· CQI - Integer (0..8)

Proposal 4: Investigate which of the parameters broadcasted in Rel-8 common E-DCH system info list can be re-used for the concurrent deployment of 2ms and 10ms TTI common E-DCH resources within a cell.
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Conclusion

In this contribution, we have discussed the remaining open issues for simultaneously allowing 2ms and 10ms common E-DCH resources to be used within a cell. The following proposals have been made:-
Proposal 1a: At the start of a preamble ramping cycle, if the Headroom based on (3) falls below a threshold broadcasted in the system information, implying that the UE has limited headroom, then the UE selects a common E-DCH TTI value of 10ms. Otherwise, the UE selects a 2ms common E-DCH TTI value.
Proposal 1b: For each preamble re-transmission during a ramping cycle, the Headroom in (3) is recomputed based on preamble re-transmission power and compared with the threshold broadcasted in system information to perform E-DCH TTI selection. 
Proposal 1c: The UE performs common E-DCH TTI selection prior to every E-DCH enhanced random access procedure.
Proposal 1d: If the UE exceeded a maximum number of preamble ramping cycles Mmax, i.e. upon failure of E-DCH enhanced random access procedure, the UE may select a common E-DCH TTI of 10ms (for the next access).
Proposal 2a: RACH access preamble signature and if configured, the RACH access preamble scrambling code are sufficient to inform the NW of the UE’s TTI selection/decision and no other RACH access preamble parameters are needed to convey this information.
Proposal 2b: Broadcast only one new set of PRACH access preamble parameters (signatures and scrambling code) in Rel-11 for concurrent deployment of 2ms and 10ms TTI sub-feature. If the UE’s selection/decision is the same as the TTI value broadcasted in Rel-8, then the UE would request for an E-DCH resource by (randomly) choosing the access preamble parameters from the set broadcasted in Rel-8. Else, the UE would request for an E-DCH resource with the other (than that broadcasted in Rel-8) TTI value by (randomly) choosing the PRACH access preamble parameters from the set broadcasted in Rel-11.
Proposal 3: Allow flexible partitioning of common E-DCH resources by signaling the TTI value to use in addition to the common E-DCH resource index via the AI/E-AI on AICH as proposed in [5].
Proposal 4: Investigate which of the parameters broadcasted in Rel-8 common E-DCH system info list can be re-used for the concurrent deployment of 2ms and 10ms TTI common E-DCH resources within a cell.
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