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1 Introduction

This contribution is being handled in RAN WG1 meeting #11 and is presented in RAN WG2 for information. 

2 Abstract 

The document examines the need for entries in the list of UE capabilities related to the support of location services. It also contains a CR based on the conclusions.

3 Introduction

The area of location services can be considered to compose of two parts, 1) the measurements the UE needs to make to supply information pertaining to its location and 2) actions the network must do in order to improve these measurements. It seems natural to split the UE capability parameters into two similar parts.

3.1 UE measurements

Measurements the UE can make [1] which yield location information are:

1. SFN-SFN Observed time difference – type 2

2. UE Rx-Tx Time difference

3. UE GPS timing of cell frames for LCS

SFN-SFN Observed time difference – type 2:
In this contribution it is proposed that this is mandatory in the UE (given that type 1 is anyway), and so there is no need to mention it in the list of UE capabilities.

UE Rx-Tx Time difference:
In this contribution it is proposed that this is also mandatory in the UE, and so again there is no need to mention it in the list of UE capabilities.

UE GPS timing of cell frames for LCS:
This is optional for all UEs and as such there is a need for a parameter to be included in the UE capability list. It is proposed that the following row be added:

LCS related parameters
GPS reference time capable
Yes/No

3.2 Measurement improving techniques:

In order to improve the “SFN-SFN observed time difference – type 2” measurement in the UE, the network can employ a scheme know as “Idle Periods in DownLink” (IPDL)[2]. It is proposed here that support for this scheme is optional in the UE so there needs to be an entry in the list of UE capabilities to reflect this.

It is proposed that the following row be added:

LCS related parameters
Support for IPDL
Yes/No

“Yes”


means that the UE will make use of the Idle Periods if they are provided.
“No”


means that even if the network provides them, the accuracy of the measurement will not be improved.


4 General support for other location systems:

If a UE can measure its location by some other means, then this information could be made know to the network and so it should be part of the UE capabilities. This includes standalone GPS receivers.

LCS related parameters
Standalone location method(s) supported
Yes/No

4.1 GPS support:

It is possible to build UEs that has a simplified GPS receiver not capable of standalone operation. In this case the GPS receiver relies on information delivered to it by UTRAN pertaining to the nature of the GPS signals in the approximate location of the UE. UTRAN needs to be aware of the capabilities in this respect, so it is proposed that the following item is added to the list of UE capabilities:

LCS related parameters
Assisted GPS support
Network based / UE based / No

5 Conclusion and proposal to 25.926

Extra parameters need to be added to the UE capabilities to allow the UE to indicate to UTRAN to what extent it supports LCS. These parameters are:


UE radio access capability parameter
Value range

LCS related parameters
Standalone location method(s) supported
Yes/No


Assisted GPS support
Network based / UE based / No


GPS reference time capable
Yes/No


Support for IPDL
Yes/No

Also section 4.8 “LCS Related Parameters” of 25.926 needs to be updated with a description of the new parameters.

6 References

[1]
TSG RAN WG1, “TS 25.215 Physical layer – Measurements (FDD)”
[2]
TSG RAN WG1, “TS 25.214 Physical layer procedures (FDD)”
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4.8
LCS related parameters





Standalone location method(s) supported

Defines if a UE can measure its location by some means unrelated to UTRAN (e.g. if the UE has access to a standalone GPS receiver)
Assisted GPS support

Defines if a UE supports either of the two types of assisted GPS schemes, namely “Network based” and “UE based”, or not.

GPS reference time capable

Defines if a UE has the capability to measure GPS reference time as defined in 25.215.

Support for IPDL

Defines if a UE has the capability to use IPDL to enhance its “SFN-SFN observed time difference –type 2” measurement.
4.9
Measurement related capabilities 

Uplink compressed mode

Defines whether the UE supports an independent use of compressed mode in uplink and downlink. 
5
Possible UE radio access capability parameter settings

5.1
Value ranges

The value ranges are, depending on the particular parameter, specified according to either on of the following alternatives.

1.
Value range: Yes/No (support or not support)

2.
Value range: MIN, GRANULARITY, MAX


minimum value for providing the baseline capability


granularity


maximum value should be defined so that a wide variety of UE's (with different capabilities) can exist in the future. 

3.
Some distinctive values between minimum value and maximum value, not necessarily with a linear granularity.

NOTE:
It has been suggested to leave the maximum value open whenever possible (number of bits in the information element of UE Radio Access Capability message could set the upper bound)

Table 1: UE radio access capability parameter value ranges


UE radio access capability parameter
Value range

PDCP parameters
Header compression algorithm supported
Yes/No



RLC parameters
Total RLC AM buffer size
 2,10,50,100,150,500,1000 kBytes


Maximum number of AM entities
2,3,4,8,16,32

PHY parameters
Transport channel parameters in downlink
Maximum sum of number of bits of all transport blocks received in TTIs that end at the same time
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames.
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum number of simultaneous transport channels
4, 8, 16, 32



Maximum number of simultaneous CCTrCH ( of DCH type
1, 2, 3, 4, 5, 6, 7, 8



Maximum total number of transport blocks received within TTIs that end at the same time
4, 8, 16, 32, 48, 64, 96, 128, 256, 512





Maximum number of TFC in the TFCS
16, 32, 48, 64, 96, 128, 256, 512, 1024



Support for turbo decoding
Yes/No



Support of 24 bits CRC
Yes/No



Support of blind transport format detection (FFS)

This should be first specified fully. Then a LS should be sent by WG1 to WG2 about what needs to be the UE capability. 
Yes/No


Transport channel parameters in uplink
Maximum sum of number of bits of all transport blocks transmitted in TTIs that start at the same time
 , 640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames.
640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840



Maximum number of simultaneous transport channels
2, 4, 8, 16, 32



Maximum number of simultaneous CCTrCH of DCH type (TDD only) 
 1, 2, 3, 4, 5, 6, 7, 8



Maximum total number of transport blocks transmitted within TTIs that start at the same time
 2, 4, 8, 16, 32, 48, 64, 96, 128, 256, 512



Maximum number of TFC in the TFCS


4, 8, 16, 32, 48, 64, 96, 128, 256, 512, 1024



Support for turbo encoding
Yes/No



Support of 24 bits CRC
Yes/No


FDD Physical channel parameters in downlink
Maximum number of DPCH per RL
1, 2, 3, 4, 5, 6, 7, 8



Maximum number of DPCH bits received per 10 ms 
 300, 600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000, 57600, 67200








Support for SF 512
Yes/No



Support of PDSCH
Yes/No



Maximum number of simultaneous S-CCPCH
FFS








 Simultaneous reception of SCCPCH and DPCH
 Yes/No


FDD Physical channel parameters in uplink










Maximum number of DPDCH bits transmitted per 10 ms
150, 300, 600, 1200, 2400, 4800. 9600. 19200. 28800, 38400, 48000, 57600



Support of PCPCH
FFS


TDD physical channel parameters in downlink
Maximum number of timeslots per frame
1..14



Maximum number of physical channels per frame
1,2,3..,224



Minimum SF
16, 1



Support of PDSCH
Yes/No


TDD physical channel parameters in uplink
Maximum Number of timeslots per frame
1..14



Maximum number of physical channels per timeslot
1, 2



Minimum SF
16,8,4,2,1



Support of PUSCH
Yes/No

RF parameters
FDD RF parameters
UE power class

(25.101 section 6.2.1) 
 1, 2, 3, 4



Radio frequency bands

(25.101 section 5.2) 
a), b), a+b)



Tx/Rx frequency separation

FFS for frequency band b

(25.101 section 5.3)
190 MHz
174.8-205.2 MHz
134.8-245.2 MHZ



Chip rate capability
N/A for FDD

RF parameters
TDD RF parameters
UE power class

(25.102)
1,2,3,4,



Radio frequency bands

(25.102)
a), b), c), a+b), a+c), a+b+c)





Tx/Rx frequency separation
N/A for TDD



Chip rate capability

(25.102)
3.84,1.28

Multi-mode related parameters
Support of UTRA FDD/TDD
FDD, TDD, FDD+TDD

Multi-RAT related parameters
Support of GSM
Yes/No


Support of multi-carrier
Yes/No

LCS related parameters
 Standalone location method(s) supported
 Yes/No


Assisted GPS support
Network based / UE based / No


GPS reference time capable
Yes/No


Support for IPDL
Yes/No

Measurement related capabilities (FFS)
Need for compressed mode
Yes/No





5.2
Possible combinations of parameter values

NOTE:
 Possible combinations of parameter values will be listed here as exemplified in the table below. Each combination defines the UE radio capabilities for a given UE implementation. The selected combinations should not be too close to each other from an implementation perspective. At the same time the combinations should allow for enough freedom from a RAB realisation perspective.

Table 2: UE radio access capability parameter combinations

UE radio access capability parameter
Combination 1
Combination 2
Combination 3
…

Parameter 1
Yes
No
Yes


Parameter 2
1
10
5


Parameter 3
100
100
5000


…





6
Usage of UE radio access capabilities

NOTE:
The rationale for the parameter combination settings will be explained here. 
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