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1
Introduction
This is a resubmission of the paper we contributed in RAN2#76 in [7].  
2
Discussion
2.1
Initial UE selection of the TTI

It has been proposed in several contributions previously that the initial TTI selection could be based on the preamble initial power. This makes some sense, because in calculating the initial power, the UE takes into consideration the pathloss and interference, hence provides some estimation of the radio conditions.

Preamble_Initial_Power = Primary_CPICH_Power – CPICH_RSCP + UL_Interference + Constant_Value. 

Primary_CPICH_Power,  UL_Interference (measured by Node B), Constant_Value are all broadcast on BCCH, while CPICH_RSCP is measure by the UE. 

However, the preamble procedure exists partly in order to perform open loop power control. There are several reasons why the initial preamble power may not be a reliable estimate (for example UE measurement requirement allows for some margin of error, fading conditions may affect the uplink signal as detected by the node B, etc). That is why when the initial preamble is not acknowledged (i.e. with ACK or NACK – no response is detected) the UE then increases the preamble power by Power Ramp Step (dB) and retransmits the preamble. 

Once the power is at a suitably high level then the NW may receive the preamble and send ACK (or NACK) on AICH. 

The very existence of the open loop power control procedure (i.e. power ramping of RACH preamble) suggests the Preamble_Initial_Power may not be a reliable enough measure of TTI selection in all cases. A more accurate TTI selection criteria at the UE would be desirable, as this could reduce the overall necessity for the NW to override a request for 2ms TTI (if the UE selection is more accurate, then the NW would need to override less for the radio condition reasons and need to override mainly for load reasons, and if the cell is not highly loaded and/or there NW planning provides sufficient resources to provide 2ms TTI when desirable then in most cases when the UE requests 2ms TTI it will be granted. Overall this makes the feature far more effective/efficient).

A more accurate selection criteria could be based on actual preamble power (i.e. taking into account also the power ramping due to open loop power control). 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, which would be configured by the NW. If a preamble retransmission exceeds the threshold then this may cause the UE to need to select a 10ms TTI instead of a 2ms TTI. An example is given below in figure 1. 
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Figure 1: TTI selection based on actual preamble power
In this example, if the TTI selection is indicated by signature selection, then the UE selects another signature from the available signatures for 10ms TTI and then either continues the preamble ramping procedure using another signature or aborts the current preamble procedure and starts again using a new signature. It would make sense rather than start again from Preamble_Initial_Power, the new initial power could be the level at which the retransmission exceeded the threshold. This leads to our first proposal. 
Proposal 1: The UE TTI selection is based on actual preamble transmission/retransmission power. If a transmission or retransmission is above the threshold then the UE selects 10ms TTI, otherwise the UE selects 2ms TTI.
Proposal 1a: Also consider whether the UE should attempt a 10ms TTI selection if the 2ms TTI is not allocated due to reaching the maximum number of preamble retransmissions (even when threshold is not exceeded)

Proposal 1b: Also consider whether the UE is allowed to request a 10ms TTI even if the threshold is not exceeded (for example the UE may request 10ms TTI resource if the UE has only a small amount of data to send). This could be left to UE implementation.
2.2
Identification of the UE TTI selection by the network

The most obvious approach, as hinted in the previous section, is use of preamble signature. Prior to release 11, the network can identify whether the PRACH preamble is for E-DCH resource or for R99 PRACH resource based on the signature(s) used by the UEs. The signature space is divided such that a subset of the 16 total signatures are available for the UE to randomly select when performing an PRACH procedure for enhanced uplink, while other signatures are available for R99 access. A similar approach can be used for Rel-11, and in particular to identify whether a UE has selected and/or supports 2ms TTI common E-DCH.

There has been some previous discussion about whether or not the available signature space is sufficient or not in order to accommodate splitting of the signature space between R99 access / 10ms E-DCH / 2ms E-DCH. We do not think this should be a limiting factor, but rather this may be somewhat based upon network policy and load. For example, the signature space may also be affected by the way ASC are configured.

We believe it should be a network choice whether to split all of the available signatures on a single scrambling code, or to use additional scrambling codes in order to ‘virtually’ provide an additional 16 (or multiples of 16) signatures. Furthermore the use of additional PRACH scrambling code also provides the potential to give more resources to common E-DCH. 

From previous contributions, the approach described in [5] is very close to how we think the final design should look. 

This allows the network to use a single scrambling code, with signature space split between R99 / 10ms / 2ms and the UE TTI selection will be clear from the PRACH signature.

This also allows the provision of an additional PRACH scrambling code which can provide a greater ‘virtual’ range of signatures, because the selection of scrambling code by the UE can also be taken into account when identifying UE TTI selection at the network. 

One example may be that the first and second scrambling code contains signatures corresponding to 2ms TTI selection, and signatures corresponding to 10ms TTI selection. In this case the UE would randomly select from available (code, signature) for the TTI for which they are assigned. 

Another, and perhaps more preferable, configuration could be that the first scrambling code is used only for indicating 10ms TTI selection, and the second scrambling code indicates 2ms TTI selection. In this case it is the scrambling code selection which indicates TTI selection (you could think of this as selecting from a secondary set of ‘virtual’ signatures)

Proposal 2: The UE TTI selection is identified by the network based on the PRACH signature used by the UE. The use of additional scrambling codes can be used to virtually increase the signature space (see [5]). 

2.3
Overriding the UE TTI selection by the network

As discussed in section 2.1, we think that a more accurate criteria used by the UE will result in less need for the network to override the request. Nevertheless, it does need to be possible at least for overriding 2ms TTI request with a 10ms TTI allocation (for example if the network is highly loaded and does not have 2ms TTI resource available, or if the preamble power measured at the network is not as good as the estimated pathloss/interference calculation would suggest). However, we do not think it is likely that a network would override a 10ms TTI request with a 2ms TTI allocation. If the UE selects a 10ms TTI then this is indicative that the UE does not think a 2ms TTI is suitable, hence it might be considered a bad network decision to anyway allocate the unsuitable resource.   

Proposal 3: It’s not necessary to override a 10ms resource request with a 2ms resource allocation. This should be treated with a lower priority in the design (however if the design provides this option for free then we should consider whether to allow it)
Referring again to the approach described in [5] then it should be possible to provide up to 32 resources for Rel-11 UEs. Some of these resources may refer to the same physical 10ms TTI resource as used by the legacy UEs, others may refer to new 10ms TTI resources, and others obviously need to refer to 2ms TTI resources.

If only 1 scrambling code is used then the 32 resources need to be shared between 10ms TTI for legacy UE and for Rel-11 UE, and 2ms TTI for Rel-11 UE. In this case the approach of overriding the request by using the legacy E-AI procedure, but referring to a separate list of E-DCH resources appears to work well (the E-AI signature and modulation symbol will correspond to an E-DCH resource index for a set of resources signalled to Rel-11 UEs).  

If 2 scrambling codes are available then this obviously provides the potential to reliably support many more UEs in the cell in terms of collision probability by virtually increasing the number of available signatures, and it also provides the possibility to use more resources for common E-DCH allowing more UEs to be kept in CELL_FACH state for longer periods of time, which is one of the main justifications for the work item. 

However there may also be a waste of resources if the mechanisms described in [5] are used exactly. In order to be able to override a 2ms TTI resource request with a 10ms allocation, the list of common E-DCH resources which can be indicated by E-AI when using the second scrambling code have to include both 10ms resources and 2ms resources. This leads to a certain overhead especially when system information is used to broadcast the resources, since the list of 32 resources associated with Rel-11 needs to include 10ms TTI resources. These might be the same resources as those listed in the Rel-8 list. Alternatively it means that there will be 10ms TTI resources reserved only for fallback, which are not possible to allocate to legacy devices. One solution to address this problem is outlined in [2]. However, there is also a possibility to address this during the PRACH procedure. 

It could be desirable to assign the entire second scrambling code to 2ms TTI selection (so all 16 signatures). But in order to support that, some E-DCH resources need to be 10ms just to support ‘fallback’. This could be overcome by including a mechanism to switch from using the new set of resources to the legacy list (or another list in case more than 2 scrambling codes are used). Ideally, the first scrambling code would be used to indicate a 10ms TTI selection – this scrambling code would contain 10ms TTI resources that can be allocated using the same procedure as in Rel-8 (so if a Rel-11 UE selects 10ms TTI then it could use Rel-8 procedure exactly – we need to consider whether it’s necessary to be able to provide additional 10ms resources). 

Proposal 4: A UE selecting 10ms TTI could use the Rel-8 signatures, and resources. It needs to be discussed whether additional 10ms resources are needed to be provided in Rel-11.
That simplifies things somewhat because the new signalling, and PRACH procedure enhancements only need to be used when selecting a 2ms TTI, and we can completely re-use the existing functionality for Rel-8 when selecting 10ms TTI. Then the second scrambling code would be used exclusively for UEs requesting a 2ms resource, and for allocating a 2ms resource. This way there is also no additional overhead from signalling repeatedly the same 10ms resource. 

In the rare case that a 2ms resource request needs to be overridden, then the UE has to then be allocated a resource using the other scrambling code. This can be achieved by simply sending a NACK on E-AICH. Alternatively (as it may be desirable to keep the same behaviour as today for NACK) then one of the possible 32 E-DCH resource indexes can be reserved to indicate that the UE should switch to using the other set of (10ms) resources, signatures, scrambling code as shown in figure 2 below. This allows up to 32 2ms resources to be signalled in Rel-11 in addition to the 32 10ms resources in Rel-8 which provides more resources with less signalling overhead and less potentially wasted 10ms resources.
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Figure 2: Use of NACK or reserved E-AI value to switch between TTI and/or sets of resources

The above mechanism is useful even when both scrambling codes contain both 2ms and 10ms TTIs. In case the resources which can be allocated by one of the codes are fully loaded, the UE can be requested to attempt on the other set of resources. 

Proposal 5: It should be possible to override 2ms TTI selection by sending NACK or reserved E-AI value to the UE. The UE will then attempt to select a 10ms TTI using the available signatures, codes, etc.
Furthermore – exactly the same mechanism could be used to perform fallback to R99 PRACH. If it’s necessary to be able to fallback not only from 2ms TTI -> 10ms TTI, and 10sm TTI -> PRACH, but 2ms -> PRACH is also a possible scenario, then the set of resources used for 2ms resource need to reserve 2 E-DCH resource indexes to indicate 10ms TTI or PRACH should be used. 

Proposal 6: It should be considered whether R99 fallback can be by achieved sending NACK or reserved E-AI value to the UE.
The PRACH procedure is defined in RAN1 specification therefore we need to confirm with them whether the procedures we agree are really feasible in addition to asking them to do the necessary specification work to modify the PRACH procedure. 
Proposal 7: Send LS to RAN1 to confirm what we agree is correct and feasible
In addition, we need to consider 2ms/10ms TTI selection in the context of standalone HS-DPCCH. In case the NW commands the UE to setup a standalone HS-DPCCH, we think that the same PRACH procedure needs to be performed in order to perform TTI selection in case there is also uplink data transmission. In [6] we discuss some further aspects of this, RAN1 should be aware of the implications resulting in the dependencies for these features. 

Proposal 8: We should synchronise the discussions in RAN1 on standalone HS-DPCCH with the 2ms/10ms TTI selection feature discussions in RAN2, the LS should attempt to take care of this. 

3
Conclusion
To support concurrent deployment of 2/10 TTI, we have the following proposals.
Proposal 1: The UE TTI selection is based on actual preamble transmission/retransmission power. If a transmission or retransmission is above the threshold then the UE selects 10ms TTI, otherwise the UE selects 2ms TTI.
Proposal 1a: Also consider whether the UE should attempt a 10ms TTI selection if the 2ms TTI is not allocated due to reaching the maximum number of preamble retransmissions (even when threshold is not exceeded)

Proposal 1b: Also consider whether the UE is allowed to request a 10ms TTI even if the threshold is not exceeded (for example the UE may request 10ms TTI resource if the UE has only a small amount of data to send). This could be left to UE implementation.
Proposal 2: The UE TTI selection is identified by the network based on the PRACH signature used by the UE. The use of additional scrambling codes can be used to virtually increase the signature space (see [5]). 

Proposal 3: It’s not necessary to override a 10ms resource request with a 2ms resource allocation. This should be treated with a lower priority in the design (however if the design provides this option for free then we should consider whether to disallow it)
Proposal 4: A UE selecting 10ms TTI could use the Rel-8 signatures, and resources. It needs to be discussed whether additional 10ms resources are needed to be provided in Rel-11.
Proposal 5: It should be possible to override 2ms TTI selection by sending NACK or reserved E-AI value to the UE. The UE will then attempt to select a 10ms TTI using the available signatures, codes, etc. 

Proposal 6: It should be considered whether R99 fallback can be by achieved sending NACK or reserved E-AI value to the UE.
Proposal 7: Send LS to RAN1 to confirm what we agree is correct and feasible

Proposal 8: We should synchronise the discussions in RAN1 on standalone HS-DPCCH with the 2ms/10ms TTI selection feature discussions in RAN2, the LS should attempt to take care of this. 
References

[1] RP-110436, “Further Enhancements to CELL_FACH”, WID
[2] R2-116077 “Signalling for 2ms/10ms concurrent deployment in CELL_FACH”, Renesas Mobile Europe
[3] R2-116078 “TTI change during common E-DCH resource allocation”, Renesas Mobile Europe
[4] R2-114932 “On concurrent deployment of 2ms and 10ms TTI in a cell in CELL_FACH”, Qualcomm Incorporated
[5] R2-115274 “Support concurrent deployment of 2ms and 10ms TTI”, Ericsson, ST-Ericsson
[6] R1-113879, “Discussion on standalone HS-DPCCH”, Renesas Mobile Europe Ltd
[7] R2-116076, “Initial TTI selection for 2ms/10ms concurrent deployment in CELL_FACH”, Renesas Mobile Europe Ltd
[image: image3.png]Negative acknowledgement (NACK),
or use reserved E-Al value. Select
10ms TTI and re-try.

AICH

Threshold for 2ms/10ms
TTI selection

Preamble_Initial_Power,
2ms TTI selected




[image: image4.png]Preamble Transmit Power goes

above threshold, abort 2ms TTI

preamble and attempt to select
10ms TTI

Threshold for 2ms/10ms
TTI selection

Preamble_Initial_Power,
2ms TTI selected

PRACH

Preamble_Transmit_Power is
increased on retransmission (Power
Ramp Step )



