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1.
Introduction
During the RAN WG2 meeting #32, Siemens raised some questions on the PRACH selection procedure (see [1]). This document mainly focused on the fact that one of the steps of the selection procedure that examined the available Transport Block Set was only being considered when both 10 and 20ms TTI RACHs were available in the candidate PRACH set. A document was later introduced by Qualcomm (see [2]), outlining additional discrepancies in the description and proposing to adopt a specific interpretation of the spec and aligning the text to this interpretation.

The group decided to postpone the agreement on this document so that companies would have time to check with their implementation people and decide among them on the best way forward. Discussions were held both on the reflector and offline and a new proposal emerged. In this document we are outlining the main points of the new and the original proposal and we are providing a CR based on the proposed interpretation. 

We are also addressing an issue in the RB mapping info procedure that came up during these discussions.

2.
Ordering between TFC and PRACH selection

The main problem with the PRACH selection procedure is that, since it is supposed to select the PRACH randomly, it could result in selecting a PRACH that did not allow transmitting the available data. There are two possible approaches for eliminating this problem. The first is to check what data is available and to only consider as candidates the PRACHs configured with formats that allowed transmitting at least part of this data. The second is to mandate that all the PRACHs be configured with at least one format for each data type. This implies that all PRACH TFSs will need to at least contain the TF with one block for each of the configured RLC sizes in the system. The current text is very ambiguous as to which of the two approaches should be used.

2.1
Solution in the original proposal

The original proposal suggested adopting the first approach since the ambiguous statement pointed to by Siemens seemed to imply that the available Transport Block Set needed to be taken into account. In order to make sure that priorities would be handled properly, it proposed to start by performing TFC selection and then once a set of valid formats was established, to select randomly among the PRACHs that carry this format. This is of course quite a complex approach since the TFC selection would have had to be performed across the TFSs of all the configured PRACHs and before each transmission. But it allowed more flexibility in terms of the PRACH TFS configuration which some companies originally expressed some interest in preserving.

2.2
Solution in the new proposal

During discussions, it emerged that the flexibility of maintaining significantly different TFSs for different PRACHs was not particularly desirable. Therefore, it was agreed to use the second method described above, i.e. to assume that all the PRACHs allow at least some form of transmission with all RLC sizes configured in the system. Based on this assumption, it is possible to select the PRACH randomly without any regard to the available data. Once the PRACH is selected, TFC selection can be performed the way it would be in the case of a dedicated transmission based on the corresponding TFCS. With this setup, the PRACH selection does not need to be performed before every transmission.

Note a few additional elements:

· Even though every RLC size needs to be available in all the PRACH TFSs it is not necessary that the entire TFSs be the same. 

· This method will potentially result in selecting a sub-optimal PRACH, i.e. one that does not match best the amount of data and the channel conditions available. However, this is seen as reasonable as the random (re)selection should allow the achieved data-rate to be averaged out over time.

3.
TTI length Selection

The original document did not clearly state how to compute the Margin. Indeed, the Margin formula is a function of TF specific parameters, yet it was assumed to be unique for an entire RACH. 

3.1
Solution in the original proposal

In the original proposal it was suggested to consider all the TF included in the TFS of each PRACH and to eliminate the 10ms RACHs if all of the TF across all of their TFSs did not satisfy the 6dB requirement. Comments were sent on the reflector suggesting that this proposal was too aggressive.

3.2
Solution in the new proposal

The new proposal addresses these concerns in a number of ways. Each UE is only supposed to consider the TFs using RLC sizes with which it has been configured with an RB Mapping Info. It also requires the UE to only look at the single transport block TFs, thus alleviating the risk of eliminating an entire RACH just because its TFS includes a single TF with very high power requirements by. Some flexibility is allowed here for UEs to decide which RLC size to consider. 

4.
RB Mapping Info for RACH

The RB Mapping Info procedure in [3] includes a number of clauses which are specific to the case of RACH and which seem to imply that the RLC size list may not match the TFS properly. In our opinion, this should never be the case and we propose to remove these statements (see the CR below).

4.
Conclusion

It is proposed to agree to the accompanying CR to 25.331.
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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).

NOTE: 
The PRACH selection scheme assumes that all PRACHs configured in SIB 5 and SIB 6 support all  (implicitly or explicitly) configurable RLC sizes, i.e. at least the transport formats corresponding to a single transport block of each applicable RLC size must be defined for each PRACH.

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

1>
select a "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 listed in System Information Block type 6, in the order of appearance as in System Information Block type 6.

2>otherwise:

3>
compile a list of candidate PRACHs that consists of the PRACH system information listed in System Information Block type 5, in the order of appearance as in System Information Block type 5.


2>
perform RACH TTI selection as specified in subclause 8.5.18;

2>
remove from the list of candidate PRACHs those PRACHs that have a TTI length different from the selected value.

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>
use the TFCS of the selected PRACH when performing TFC selection (see [15]);
2>
reselect the 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 length from the RACHs included in the list of candidate PRACH(s) according to the following rule. 
The UE shall:

1>
if only RACHs with one particular TTI length are included in the list of candidate PRACH(s):

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



1>
if both PRACHs with 10ms and 20ms TTI lengths are included in the list of candidate PRACH(s):

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>
select a TF to be employed for calculation of a transmit power margin as follows:

5>
from the TFs supported  by all candidate PRACHs  keep those which correspond to a single transport block of all configured RLC sizes (i.e., in idle mode, the  RLC size applicable for RB0, in connected mode,  the RLC sizes configured with explicit “RB mapping info”). If more than a single TF remain applicable, the UE may select any of these.  Preferably the UE should select the TF, which is intended to be used at the next transmission, or, if such information is not available, the TF corresponding to the largest configured RLC size.
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 the TF selected in the step above, using 10ms 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 the resulting "Margin" value is less than 6 dB:

4>
select RACH with 20 ms TTI, 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 20ms TTI length and proceed as specified in subclause 8.5.17;
3>
otherwise:

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

8.6.4.8
RB mapping info

If the IE "RB mapping info" is included, the UE shall:

1>
for each multiplexing option of the RB:

2>
if a transport channel that would not exist as a result of the message (i.e. removed in the same message in IE "Deleted DL TrCH information" and IE "Deleted UL TrCH information") is referred to:

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if a multiplexing option that maps a logical channel corresponding to a TM-RLC entity onto RACH, CPCH, FACH or DSCH is included:

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if the multiplexing option realises the radio bearer on the uplink (resp. on the downlink) using two logical channels with different values of the IE "Uplink transport channel type" (resp. of the IE "Downlink transport channel type"):

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if that RB is using TM and the IE "Segmentation indication" is set to TRUE and, based on the multiplexing configuration resulting from this message, the logical channel corresponding to it is mapped onto the same transport channel as another logical channel:

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if the transport channel considered in that multiplexing option is different from RACH and if that RB is using AM and the set of RLC sizes applicable to the logical channel transferring data PDUs has more than one element:

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if that RB is using UM or TM and the multiplexing option realises it using two logical channels:

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
for each logical channel in that multiplexing option:

3>
if the value of the IE "RLC size list" is set to "Explicit list":

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is included in the same message, and the value (index) of any IE "RLC size index" in the IE "Explicit list" does not correspond to an "RLC size" in the IE transport format set of that transport channel given in the message; or

4>
if the transport channel this logical channel is mapped on in this multiplexing option is different from RACH, and if a "Transport format set" for that transport channel is not included in the same message, and the value (index) of any IE "RLC size index" in the IE "Explicit list" does not correspond to an "RLC size" in the stored transport format set of that transport channel; or

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is included in the same message, and the value of any IE "Logical channel list" in the transport format set is not set to "Configured"; or

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is not included in the same message, and the value of any IE "Logical channel list" in the stored transport format set of that transport channel is not set to "Configured":

5>
set the variable INVALID_CONFIGURATION to TRUE.

3>
if the value of the IE "RLC size list" is set to "All":

4>
if the transport channel this logical channel is mapped on is RACH; or

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is included in the same message, and the value of any IE "Logical channel list" in the transport format set is not set to "Configured"; or

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is not included in the same message, and the value of any IE "Logical channel list" in the stored transport format set of that transport channel is not set to "Configured":

5>
set the variable INVALID_CONFIGURATION to TRUE.

3>
if the value of the IE "RLC size list" is set to "Configured":

4>
if the transport channel this logical channel is mapped on is RACH; or
4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is included in the same message, and for none of the RLC sizes defined for that transport channel in the "Transport format set", the "Logical Channel List" is set to "All" or given as an "Explicit List" which contains this logical channel; or

4>
if a "Transport format set" for the transport channel this logical channel is mapped on in this multiplexing option is not included in the same message, and for none of the RLC sizes defined in the transport format set stored for that transport channel, the "Logical Channel List" is set to "All" or given as an "Explicit List" which contains this logical channel:

5>
set the variable INVALID_CONFIGURATION to TRUE.

1>
if, as a result of the message this IE is included in, several radio bearers can be mapped onto the same transport channel, and the IE "Logical Channel Identity" was not included in the RB mapping info of any of those radio bearers for a multiplexing option on that transport channel or the same "Logical Channel Identity" was used more than once in the RB mapping info of those radio bearers for the multiplexing options on that transport channel:

2>
set the variable INVALID_CONFIGURATION to TRUE.

1>
delete all previously stored multiplexing options for that radio bearer;

1>
store each new multiplexing option for that radio bearer;

1>
if the IE "Uplink transport channel type" is set to the value "RACH":

2>
refer the IE "RLC size index" to the RACH Transport Format Set of the first PRACH received in the IE "PRACH system information list" received in System Information Block type 5 or System Information Block type 6.

1>
determine the sets of RLC sizes that apply to the logical channels used by that RB, based on the IEs "RLC size list" and/or the IEs "Logical Channel List" included in the applicable "Transport format set" (either the ones received in the same message or the ones stored if none were received); and





NOTE:
The IE "RB mapping info" is only included in IE "Predefined RB configurations" in system information when used for Inter-RAT handover to UTRAN and there is no AM RLC size change involved in this case.

1>
if that RB is using AM and the RLC size applicable to the logical channel transporting data PDUs is different from the one derived from the previously stored configuration:

2>
re-establish the corresponding RLC entity;

2>
configure the corresponding RLC entity with the new RLC size;

2>
for each AM RLC radio bearer in the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" in the variable ESTABLISHED_RABS whose RLC size is changed; and

2>
for each AM RLC signalling radio bearer in the CN domain as indicated in the IE "CN domain identity" in the variable LATEST_CONFIGURED_CN_DOMAIN whose RLC size is changed:

3>
if the IE "Status" in the variable CIPHERING_STATUS of this CN domain is set to "Started":

4>
if this IE was included in CELL UPDATE CONFIRM:

5>
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for this CN domain.

4>
if this IE was included in a reconfiguration message:

5>
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" that will be included in the reconfiguration complete message for this CN domain.

1>
if that RB is using UM:

2>
indicate the largest applicable RLC size to the corresponding RLC entity.

1>
configure MAC multiplexing according to the selected multiplexing option (MAC multiplexing shall only be configured for a logical channel if the transport channel it is mapped on according to the selected multiplexing option is the same as the transport channel another logical channel is mapped on according to the multiplexing option selected for it);

1>
configure the MAC with the logical channel priorities according to selected multiplexing option;

1>
configure the MAC with the set of applicable RLC Sizes for each of the logical channels used for that RB;

1>
if there is no multiplexing option applicable for the transport channels to be used in the RRC state indicated in the IE "RRC State Indicator" included in the received message:

2>
set the variable INVALID_CONFIGURATION to TRUE.

1>
if there is more than one multiplexing option applicable for the transport channels to be used in the RRC state indicated in the IE "RRC State Indicator" included in the received message:

2>
set the variable INVALID_CONFIGURATION to TRUE.

In case IE "RLC info" includes IE "Downlink RLC mode " ("DL RLC logical channel info" is mandatory present) but IE "Number of downlink RLC logical channels" is absent in the corresponding IE "RB mapping info", the parameter values are exactly the same as for the corresponding UL logical channels. In case two multiplexing options are specified for the UL, the first options shall be used as default for the DL. As regards the IE "Channel type", the following rule should be applied to derive the DL channel type from the UL channel included in the IE:

	Channel used in UL
	DL channel type implied by "same as"

	DCH
	DCH

	RACH
	FACH

	CPCH
	FACH

	USCH
	DSCH


If ciphering is applied, UTRAN should not map Transparent Mode RBs of different CN domains on the same transport channel. In such case the UE behaviour is not specified.
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