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Introduction

During the RAN2 #31 meeting in Stockholm, it was clarified that some kinds of UE might fail to measure GSM system from 1.28Mcps TDD depending on allocated time slot and their frequency switching time. [1] And there was a preference to introduce a new IE, which shows frequency switching time, into UE CAPABILITY INFORMATION message in order to avoid such failure.

This paper includes simulation results, which show the feasibility of GSM measurement depending on the allocated time slot and frequency switching time. Also possible physical layer parameters and corresponding CR for 25.306 are proposed in order to support the preference (i.e. introducing a new IE) considering the simulation results.

Simulation results

For the convenience of explanation, all the possible time slot allocation in 1.28Mcps TDD are categorized as followings:

· CASE I: maximum measurement window length is 3 consecutive timeslots. In this case, TS1 is assigned for UL transmission and TS5 for DL transmission. (“TS2 for UL and TS6 for DL” and “TS3 for UL and TS0 for DL” also correspond to other examples.)
· CASE II: maximum measurement window length is 3 consecutive timeslots+DwPTS+GP+ UpPTS. In this case TS1 is assigned for UL transmission TS4 for DL transmission. (“TS2 for UL and TS5 for DL” and “TS3 for UL and TS6 for DL” also correspond to other examples.)
· CASE III: maximum measurement window length is 4 consecutive timeslots. In this case TS1 is assigned for UL transmission TS6 for DL transmission. (“TS2 for UL and TS0 for DL” also corresponds to other examples.)
· CASE IV: maximum measurement window length is 4 consecutive timeslots+DwPTS+GP+ UpPTS. In this case TS1 is assigned for UL transmission TS3 for DL transmission. (“TS2 for UL and TS4 for DL” and “TS3 for UL and TS5 for DL” also correspond to other examples.)
· CASE V: maximum measurement window length is 5 consecutive timeslots. In this case TS1 is assigned for UL transmission TS0 for DL transmission.
· CASE VI: maximum measurement window length is 5 consecutive timeslots+DwPTS+GP+ UpPTS. In this case TS1 is assigned for UL transmission TS2 for DL transmission. (“TS2 for UL and TS3 for DL” and “TS3 for UL and TS4 for DL” also correspond to other examples.)
Following Table 1 summarizes the feasibility of GSM measurement considering allocated time slot combination and frequency switching time.

Table 1. UE class of monitoring GSM from 1.28Mcps TDD

	UE class
	FST (ms)
	CASE I
	CASE II
	CASE III
	CASE IV
	CASE V
	CASE VI

	1
	FST(0.53
	O
	O
	O
	O
	O
	O

	2
	0.53<FST(0.66
	-
	O
	O
	O
	O
	O

	3
	0.66<FST(0.72
	-
	-
	O
	O
	O
	O

	4
	0.72<FST(0.86
	X
	-
	O
	O
	O
	O

	5
	0.86<FST(1.00
	X
	X
	-
	O
	O
	O

	6
	1.00<FST(1.06
	X
	X
	-
	-
	O
	O

	7
	1.06<FST(1.19
	X
	X
	X
	-
	O
	O

	8
	1.19<FST(1.20
	X
	X
	X
	X
	O
	O

	9
	1.20<FST(1.34
	X
	X
	X
	X
	-
	O

	10
	1.34<FST(1.39
	X
	X
	X
	X
	-
	-

	11
	1.39<FST(1.53
	X
	X
	X
	X
	X
	-

	12
	FST>1.53
	X
	X
	X
	X
	X
	X


Note:
· ‘O’ indicates that UE always succeed in monitoring GSM (success 100%).
· ‘-‘ indicates that UE can/cannot acquire synchronization with GSM (0%<success<100%)
· ‘X’ indicates that UE never succeed in monitoring GSM (success 0%).

· FST indicates frequency switching time.

Whereas UE class 1 (i.e. UEs that have frequency switching time shorter than 0.53ms) always succeeds in monitoring GSM, UE class 12 (i.e. UEs that have frequency switching time longer than 1.53ms) never succeeds in monitoring GSM. Other UE classes can or cannot do GSM measurement depending on the allocated time slot combinations.

UTRAN can determine whether time slot re-allocation is required or not based on the (pre-)assigned time slot and UE class given in Table 1. It is the fifth solution in [1] that UE should report its UE class so that UTRAN can see the necessity of time slot re-allocation for GSM measurement.

Considering 0.8ms frequency switching time is assumed for low cost UE in current specification, it seems enough to define only UE class 1 through UE class 4. It is, however, straightforward to expand UE class if different frequency switching time is allowed for the low cost UE.

Conclusion

SAMSUNG proposes that UE class, given in Table 1, be introduced in 25.306 in order to avoid GSM measurement failure.
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4.8
UE positioning 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).

OTDOA UE based method supported

Defines if a UE supports the OTDOA UE based schemes.

Network Assisted GPS support

Defines if a UE supports either of the two types of assisted GPS schemes, namely "Network based", "UE based", "Both", or "none".

GPS reference time capable

Defines if a UE has the capability to measure GPS reference time as defined in [6].

Support for IPDL

Defines if a UE has the capability to use IPDL to enhance its "SFN-SFN observed time difference –type 2" measurement.

Support for Rx-Tx time difference type 2

Defines if a UE has the capability to perform the Rx-Tx time difference type 2 measurement.

Support for UE Positioning measurement validity in CELL_PCH and URA_PCH RRC states
Defines if the UE Positioning measurement are valid in CELL_PCH and URA_PCH RRC states.

4.9
Measurement related capabilities

Need for downlink compressed mode

Defines whether the UE needs compressed mode in the downlink in order to perform inter-frequency or inter-RAT measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each frequency band.

Need for uplink compressed mode

Defines whether the UE needs compressed mode in the uplink in order to perform inter-frequency or inter-RAT measurements. There are separate parameters for measurements on each UTRA mode, on each RAT, and in each frequency band.
UE frequency switching time class

Indicates UE frequency switching time class in order to enhance GSM measurement from 1.28 Mcps TDD.
4.10
General capabilities

Access stratum release indicator

This is defined as the release of the UTRA layer 1, 2, and 3 specifications that is applicable for the UE e.g. R'99, Rel-4.

5
Possible UE radio access capability parameter settings

5.1
Value ranges

Table 5.1: UE radio access capability parameter value ranges

	
	UE radio access capability parameter
	Value range

	PDCP parameters
	Support for RFC 2507
	Yes/No

	
	Support for RFC 3095
	Yes/No

	
	Support for loss-less SRNS relocation
	Yes/No

	
	Maximum header compression context space
	512, 1024, 2048, 4096, 8192 bytes

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

	
	Maximum number of AM entities
	3, 4, 5, 6, 8, 16, 30

	PHY parameters
	Transport channel parameters in downlink
	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	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 
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum total number of transport blocks received within TTIs that end within the same 10 ms interval
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512

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

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo decoding
	Yes/No

	
	Transport channel parameters in uplink
	Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant
	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
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512, 1024

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo encoding
	Yes/No

	
	FDD Physical channel parameters in downlink
	Maximum number of DPCH/PDSCH codes to be simultaneously received
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)
	600, 1200, 2400, 3600, 4800, 7200, 9600, 14400, 19200, 28800, 38400, 48000, 57600, 67200, 76800

	
	
	Support for SF 512
	Yes/No

	
	
	Support of PDSCH
	Yes/No

	
	
	Simultaneous reception of SCCPCH and DPCH
	Yes/No

	
	
	Simultaneous reception of SCCPCH, DPCH and PDSCH
	Yes/No

	
	
	Maximum number of simultaneous S-CCPCH radio links
	1

NOTE:
Only the value 1 is part of this release of the specification 

	
	
	Support of dedicated pilots for channel estimation
	Yes/No

	
	FDD Physical channel parameters in uplink
	Maximum number of DPDCH bits transmitted per 10 ms
	600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000, 57600

	
	
	Support of PCPCH
	Yes/No

	
	TDD 3.84 Mcps 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

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	TDD 3.84 Mcps 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

	
	TDD 1.28 Mcps physical channel parameters in downlink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per subframe
	1, 2, 3, …, 96

	
	
	Minimum SF
	16, 1

	
	
	Support of PDSCH
	Yes/No

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	
	Support 8PSK
	Yes/No

	
	TDD 1.28 Mcps physical channel parameters in uplink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per timeslot
	1, 2

	
	
	Minimum SF
	16, 8, 4, 2, 1

	
	
	Support of 8PSK
	Yes/No

	
	
	Support of PUSCH
	Yes/No

	RF parameters
	FDD RF parameters
	UE power class


	3, 4

NOTE:
Only power classes 3 and 4 are part of this release of the specification

	
	
	Tx/Rx frequency separation


	190 MHz
174.8 MHz to 205.2 MHz
134.8 MHz to 245.2 MHz

	RF parameters
	TDD 3.84 Mcps RF parameters
	UE power class
	2, 3

NOTE:
Only power classes 2 and 3 are part of this release of the specification



	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	
	TDD 1.28 Mcps RF parameters 
	UE power class
	2, 3

	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	Multi-mode related parameters
	Support of UTRA FDD
	Yes/No

	
	Support of UTRA TDD 3.84 Mcps
	Yes/No

	
	Support of UTRA TDD 1.28 Mcps
	Yes/No

	Multi-RAT related parameters
	Support of GSM
	Yes/No (per GSM frequency band)

	
	Support of multi-carrier
	Yes/No

	Security parameters
	Support of ciphering algorithm UEA0
	Yes

	
	Support of ciphering algorithm UEA1
	Yes

	
	Support of integrity protection algorithm UIA1
	Yes

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

	
	Network assisted GPS support
	Network based / UE based / Both/ None

	
	GPS reference time capable
	Yes/No

	
	Support for IPDL
	Yes/No

	
	Support for OTDOA UE based method
	Yes/No

	
	Support for Rx-Tx time difference type 2 measurement
	Yes/No

	
	Support for UE Positioning measurement validity in CELL_PCH and URA_PCH RRC states
	Yes/No

	Measurement related capabilities 
	Need for downlink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	
	Need for uplink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	
	UE frequency switching time class
	1, 2, 3, 4

	General capabilities
	Access Stratum release indicator
	R99, REL-4


Table 5.1.x : UE frequency switching time class and value ranges
	UE frequency switching time class
	Value range [ms]
Note : FST (frequency switching time)

	1
	FST(0.53

	2
	0.53<FST(0.66

	3
	0.66<FST(0.72

	4
	0.72<FST


5.2
Reference UE radio access capability combinations

Based on required UE radio access capabilities to support reference RABs as defined in [2], this clause lists reference UE Radio Access capability combinations. Subclause 5.2.1 defines reference combinations of UE radio access capability parameters common for UL and DL. Subclauses 5.2.2 and 5.2.3 define reference combinations of UE radio access capability parameters that are separate for DL and UL respectively. A reference combination for common UL and DL parameters, one combination for UL parameters and one combination for DL parameters together relate to a UE with a certain implementation complexity, that allows support for one or several combined reference RABs. Combinations for UL and DL can be chosen independently. The bit rate supported by the selected combination of common UL and DL parameters needs to be at least as high as the maximum out of the supported bit rates of the selected combination of DL parameters and the selected combination of UL parameters. Different combinations have different levels of implementation complexity.
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