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1.
Introduction
In performing TF selection for RACH transmission, the UE needs to apply a number of constraints/procedures. These are the following:

· TTI length selection based on UE tx power and channel conditions.

· Quasi-random selection of PRACH.

· TF selection based on the available data as described by the TFC selection algorithm specified in [1]. This process involves both eliminating TFs that cannot send the data available (e.g. wrong PDU size for AM) and optimizing on the amount of data transmitted.

Each of these three processes narrows down the search for a TF to use for the next transmission. However, the order in which these processes are considered would lead to a different solution. The current specification does not appear to be perfectly clear as to the order in which these operations should be performed. With document [2], Siemens proposed a specific correction to the current behavior assuming a certain interpretation of the standard.

In this document we provide a more detailed analysis of the problem and suggest a way forward.

2.
Description of the current specification
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As per the annotation text in the flow-chart, the stage at which  the TFC selection procedure is currently supposed to be performed is ambiguous. The location pointed by the annotation is the first and only location where a given Transport Block set is mentioned, and this is where Siemens also assumed that TFC selection based on the available data is performed. The current text reads:

“The UE shall first check whether a RACH Transport Format is available which is suitable for the transmission of the current transport Block Set for both 10 and 20 ms TTI.”
If this is the correct understanding, as can be seen from the flow-chart, it appears that the TFC selection is only performed when TFs for both TTI lengths are available. This of course does not make much sense.

3. Discussion /conclusion

3.1
Problem description

It is clear that the order in which the three procedures described in the introduction are applied will result in the selection of a different TF for RACH transmission. For example, if the TFC selection occurs at the end, it is possible that the PRACH selected does not have any TFs, which can be used to transmit the available data. Similarly, if the TFC selection is performed at the beginning (as seems to be specified) it is possible e.g. that the PRACH candidate set would be significantly restricted, or that we are consistently left with TFs using a TTI length which does not satisfy the power based restriction. Therefore, it is critical to clearly specify at which stage of the PRACH selection procedure the TFC selection should be performed.

Furthermore, it is important to decide whether TFC selection should be performed in all cases or only when the TTI length needs to be restricted.

3.2
Siemens proposal
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As can be seen from the flow-chart above, Siemens is proposing to address the fact that TFC selection is not expected to be performed when only TFs of one TTI length are available. 

3.3
Additional issues

TFC selection

It is not clear that the current TFC selection mechanism will work correctly with TFs of different TTI lengths and may result in a bias towards picking longer TTI lengths. This is probably an optimisation issue and does not need to be specified as long as UTRAN manufacturers are aware of it.

TFCS selection guidelines

It is currently not clear whether the TFCS selection guidelines apply to the RACH. Theoretically, they should, however it is not clear whether they should apply to the RACH, across all configured PRACHs, or to each PRACH independently.

4.
Proposal

We propose that the Siemens proposal with some additional clarifications related to the TFC selection, as can be found below is agreed. We also propose to clarify how the TFC selection algorithm should be performed in the case of transport format selection for the purpose of RACH transmissions.

Finally, we propose to extend the TFCS selection guidelines specified in [3] to cover the case of the RACH, though we do not for the time being provide a CR proposal for addressing this issue.
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8.5.17
PRACH selection

For this version of the specification, when a UE selects a cell, the uplink frequency to be used for the initial PRACH transmission shall have a default duplex frequency spacing offset from the downlink frequency that the cell was selected on. The default duplex frequency separation to be used by the UE is specified in [35] (for FDD only).

The UE shall select a "PRACH system information" according to the following rule. The UE shall:

1>
select a default "PRACH system information" from the ones indicated in the IE "PRACH system information list" in System Information Block type 5 (applicable in Idle Mode and Connected Mode) or System Information Block type 6 (applicable in Connected Mode only), as follows:

2>if in connected mode and System Information Block type 6 is defined and includes PRACH info:
3>
compile a list of candidate PRACHs that consists of the PRACH system information(s) listed in SIB 6, in the order of appearance as in SIB 6;
2>otherwise:

3>
compile a list of candidate PRACHs that consists of the PRACH system information(s) listed in SIB 5, in the order of appearance as in SIB 5;
2>
compile a list of candidate TFs that consists of all the TFSs of the candidate PRACHs;
2>
remove from the list of candidate TFs, TFs which are not suitable for the transmission of the available data according to the TFC selection rules as described in [15];


2> perform RACH TTI selection  as specified in subclause 8.5.18;
2> remove from the list of candidate TFs, TFs that have a TTI different from the selected value;
2>
set the list of candidate PRACHs to the set of PRACHs that have at least on TF included in the list of candidate TFs;

2>
select a PRACH randomly from the list of candidate PRACHs as follows:


"Index of selected PRACH" = floor (rand * K)


where K is equal to the number of candidate PRACH system informations , "rand" is a random number uniformly distributed in the range 0 ( rand < 1,  and "floor" refers to rounding down to nearest integer. The candidate PRACH system informations shall be indexed from 0 to K-1. The random number generator is left to implementation. The scheme shall be implemented such that one of the available PRACH system informations is randomly selected with uniform probability. At start-up of the random number generator in the UE the seed shall be dependent on the IMSI of the UE or time, thereby avoiding that all UEs select the same RACH;

2>
reselect the default PRACH system information when a new cell is selected. RACH reselection may also be performed after each transmission of a Transport Block Set on RACH.

1>
for emergency call, the UE is allowed to select any of the available PRACH system informations.

After selecting a PRACH system information, the RRC in the UE shall configure the MAC and the physical layer for the RACH access according to the parameters included in the selected "PRACH system information" IE.
8.5.18
Selection of RACH TTI

In FDD mode, a RACH may employ either 10 or 20 ms TTI. The supported TTI is indicated as a semi-static parameter of the RACH Transport Format in system information.  The UE shall select an appropriate TTI from the RACHs included in the list of candidate PRACH(s) according to the following rule:


1>
if only TFs with one particular TTI length are included in the list of candidate TFs:

2>
select this TTI length and proceed as specified in subclause 8.5.17.


1>
if both TFs with 10 ms and 20 ms TTI lengths are included in the list of candidate TFs:

2>
perform TTI selection as follows:

3>
when the UE calculates the initial preamble transmit power ("Preamble_Initial_Power") as specified in subclause 8.5.7:

4> calculate a transmit power margin,


Margin = {min(Maximum allowed UL tx power, P_MAX) c)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), and P_MAX is the maximum RF output power of the UE (dBm). The margin shall be calculated for the gain factors c of each TF in the list of candidate TFs using a 10 ms TTI length.
d and 
NOTE:
the expression Preamble_Initial_Power + c)2) represents the total RACH message power if the message would be sent after the initial preamble.
d /Pp-m + 10*log10(1 + (
3> if all the "Margin" values calculated for the TFs with 10 ms TTI is less than 6 dB:

4> select RACH with 20 ms TTI length, and proceed as specified in subclause 8.5.17;
3> otherwise, if the last L1 message transmission on PRACH failed (see [15]):

4> the UE may select RACH with 20 ms TTI length and proceed as specified in subclause 8.5.17;

3>
otherwise:
4>
select RACH with 10 ms TTI length, and proceed as specified in subclause 8.5.17.

3GPP TSG-??? Meeting #nn 
Tdoc (
DocNumber

Location, Country, Date

	CR-Form-v7

	CHANGE REQUEST

	

	(

	SpecNumber
	CR
	CRNum
	(

rev
	-
	(

Current version:
	x.y.z
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	

	
	

	Source:
(

	

	
	

	Work item code:
(

	
	
	Date: (

	dd/mm/yyyy

	
	
	
	
	

	Category:
(

	
	
	Release: (

	

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	

	
	

	Summary of change:
(

	

	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

11.4
Transport format combination selection in UE

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.
If the uplink TFCS configured by UTRAN follows the guidelines described in [7] the UE shall perform the TFC selection according to the rules specified below. If these guidelines are not followed then the UE behaviour is not specified.
In CELL_DCH state (see [7]), the UE shall continuously monitor the state for each TFC based on its required transmit power versus the maximum UE transmit power. A given TFC can be in any of the following states:

-
Supported state;

-
Excess-power state;

-
Blocked state.

The following diagram illustrates the state transitions for the state of a given TFC:
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Figure 11.4.1: State transitions for the state of a given TFC

The state transition criteria and the associated requirements are described in [12, 14]. The UE shall consider that the Blocking criterion is never met for TFCs included in the minimum set of TFCs (see [7]).

Every time the set of supported TFCs changes, the available bitrate shall be indicated to upper layers for each logical channel in order to facilitate the adaptation of codec data rates when codecs supporting variable-rate operation are used. The details of the computation of the available bitrate and the interaction with the application layer are not further specified.
Before selecting a TFC, i.e. at every boundary of the shortest TTI or at a TTI boundary when a RACH transmission needs to be performed, the set of valid TFCs shall be established. All TFCs in the set of valid TFCs shall:

1.
belong to the TFCS (when in CELL_DCH) or to the list of TFs provided by the PRACH selection procedure (when in CELL_FACH).

2.
not be in the Blocked state (only applicable in CELL_DCH).

3.
be compatible with the RLC configuration.

4.
not require RLC to produce padding PDUs (see [6] for definition).
5.
not carry more bits than can be transmitted in a TTI (e.g. when compressed mode by higher layer scheduling is used and the presence of compressed frames reduces the number of bits that can be transmitted in a TTI using the Minimum SF configured).
The UE may remove from the set of valid TFCs, TFCs in Excess-power state in order to maintain the quality of service for sensitive applications (e.g. speech). Additionally, if compressed frames are present within the longest configured TTI to which the next transmission belongs, the UE may remove TFCs from the set of valid TFCs in order to account for the higher power requirements.

The chosen TFC shall be selected from within the set of valid TFCs and shall satisfy the following criteria in the order in which they are listed below:

1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2.
No other TFC shall allow the transmission of more data from the next lower priority logical channels. Apply this criterion recursively for the remaining priority levels.

3.
No other TFC shall have a lower bit rate than the chosen TFC.

The above rules for TFC selection in the UE shall apply to DCH, and the same rules shall apply for TF selection on RACH and CPCH. In the latter case, all the TFs satisfying these constraints will be considered as part of the list of candidate TFs in the PRACH selection procedure defined in [7].
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