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1. Introduction
This document contains a text proposal for the RAN3 internal TR on 7.68 Mcps TDD Option [1], addressing:

· RNSAP message contents (clause 6.2.2).
2. Assessment of changes for RNSAP

The 7.68Mcps option will use the same RNSAP procedures as 3.84 Mcps.  However, because of the changes at Layer 1 there are a number of detailed changes required in the message contents and element definition of RNSAP [2].

	Procedure
	Aspect
	Discussion
	Impact on RNSAP

	Radio Link Setup 
	Minimum spreading factor (9.2.3.4A)
	SF now includes SF32, both downlink and uplink [3].
	Need to extend to SF32

	
	Maximum Number of UL Physical Channels per Timeslot (9.2.3.3B)
	No change over 3.84 Mcps, UE can use up to 2 per timeslot.
	None

	
	Maximum Number of DL Physical Channels (9.2.3.3C)
	SF32 now supported on downlink [3].
	Need to double range to 448 (14 x 32 – need min. of 1 uplink slot)

	
	Maximum Number of DL Physical Channels per Timeslot (9.2.3.3D)
	Extended to 32 (from 16)
	Extend range to encompass 32.

	
	P-CCPCH RSCP (9.2.3.5)
	Currently this uses Int 0..91, according to mapping of the non-negative values in ref. 25.123.

In order to maintain the same cell size, beacon power in 7.68Mcps needs to be equal to that at 3.84Mcps for a noise limited environment (twice processing gain, twice noise).  Thus no change needed here.
	No change needed.

	
	DL Timeslot ISCP Info (9.2.3.2D)
	Current ISCP range is defined in 25.123 (-115 to -25 dBm), and is indexed by an int 0..91 by RNSAP.

The minimum ISCP is determined by the noise floor ( -108dBm @ 3.84Mcps – even if noise figure = 0). At 7.68Mcps the noise floor is 3dB higher, so the current minimum value is still OK.  Upper value is also fine, so no change required.
	No change needed.

	
	UL Time Slot ISCP Info (9.2.3.13D)
	Current range is defined in 25.123 ( -120 .. -57 dBm) and is indexed by an int 0..127 by RNSAP.

UL interference at 7.68Mcps is expected to be 3dB greater than at 3.84Mcps (fig 182 of [4].  However, the range is sufficient as it stands, and no change is needed.
	No change needed.


	
	Maximum Uplink SIR (9.2.1.69)
	These elements allow the DRNC to initiate and set the bounds of the SIR target employed by the SRNC.  The current range is  -8.2 ..+17.3

Step 0.1 dB.

The UE calculates uplink transmit powers using this target, the beta and gamma values of the TFC, and other parameters (e.g. the constant value).  Use of SF32 is incorporated by a new gamma value.
	No change needed.


	
	Minimum Uplink SIR (9.2.1.69)
	
	

	
	Uplink SIR target (9.2.1.69)
	
	

	
	Maximum Allowed UL Tx Power (9.2.1.35)
	The current range is -50 to +33 dBm.

[4] section 5.4.1.2 says that the link budget at 7.68Mcps is the same as at 3.84Mcps when the UL tx power is the same (so there is no need for a higher Tx power at 7.68Mcps).
	No change needed.


	
	Maximum DL TX Power
(9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH.
	The maximum power should be the same as at 3.84Mcps. 

	
	Minmum DL TX Power (9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH
	The minimum power should be the same as at 3.84Mcps. 

	
	P-CCPCH power (9.2.1.43)
	The current range of -15 .. 40 dBm is fine.  
	No change needed.

	
	Secondary CCPCH Info TDD.  This defines the S-CCPCH and includes:

> midamble shift and burst type (9.2.3.4)
	Burst type 2 at 7.68Mcps supports 4 or 8 midambles (not 3/6 as at 3.84 Mcps) [5]
	Introduce 7.68Mcps variant of midamble shift and burst type (9.2.3.4)

	
	> Secondary CCPCH TDD Code Information (9.2.3.7C)

>> TDD Channelisation Code (9.2.3.8)
	Need to include SF32 [3].
	Add SF32 codes to TDD Channelisation Code (9.2.3.8).  Extend the range of maxnoofsccpchs

	Radio Link Reconfiguration
	Primary CCPCH RSCP Delta (9.2.3.5a)
	Primary CCPCH RSCP Delta is the offset used to report the negative reporting range of P-CCPCH RSCP as per 25.123  Span is int -5.. -1.
	No change needed.

	
	Rx Timing Deviation (9.2.3.7A)
	Changes to timing deviation measurements for 7.68 Mcps have been captured in [1].
	The range for Rx Timng Deviation is changed to Int 0..255

	Uplink Signalling Transfer
	Cell Capability Containers exist for both 3.84 and 1.28 Mcps TDD
	None
	Add Cell Capability Container for 7.68 Mcps

	Paging Request
	DRX Cycle Length coefficient
	Int 3..9 currently, this is the ‘k’ in 25.304
	To maintain the same paging latency, this value should be the same as for 3.84Mcps.

	Dedicated Measurement
	The current measurement values (9.2.1.19) are shown in Table 2 below.
	Changes to timing deviation measurements for 7.68 Mcps have been captured in [1].
	The range for Rx Timng Deviation is changed to Int 0..16383

	
	Measurement Increase/Decrease Threshold (9.2.1.38)
	The Measurement Increase/Decrease Threshold defines the threshold that shall trigger Event C or D.
	No need to change.

	
	Measurement Threshold (9.2.1.39)
	The Measurement Threshold defines which threshold that shall trigger Event A, B, E, F or On Modification.
	The range for Rx Timng Deviation is changed to Int 0..16383.

	Common Measurement
	The current measurement values are shown in Table 3 below.
	Extra bit required for SFN-SFN value measurements to maintain a 1/16 chip resolution and the same span in terms of seconds.  However, there are no changes to the span of other SFN-SFN quantities (such as SFN-SFN Quality) – these are still based on a fraction of a chip resolution and a fixed span (measured in chips).  For such quantities we achieve higher resolution (measured in seconds) but a reduced span (measured in seconds) – for LCR, compared to HCR the reverse is true. 
	Extra bit required for SFN-SFN value measurements.

	
	Neighbouring TDD Cell Info (9.2.1.41D)
	
	Re-use the 3.84Mcps information element for 7.68Mcps.

	UE Measurement Initiation
	UE Measurement Timeslot Info exist for both HCR & LCR (9.2.3.13Fe,
	
	Add UE Measurement Timeslot Info for 7.68Mcps to avoid ambiguity of HCR tag.

	UE Measurement Report
	The current measurement values are shown in Table 4 below.
	
	

	Idle Period Downlink
	IPDL is used to allow Node Bs to DTX.  Different parameters exist for LCR and HCR.
	
	Reuse 3.84 Mcps information element (9.2.3.4B)


Table 1.  Assessment of changes required to incorporate 7.68Mcps in [2].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Comments

	CHOICE Dedicated Measurement Value
	M
	
	
	
	

	>SIR Value
	
	
	
	
	

	>>SIR Value
	M
	
	INTEGER(0..63)
	According to mapping in ref. [23] and [24]
	The range maps to values of -11 to +20 dB.   Even with SF32 this is fine because the measurement is normalised with respect to SF (see clause 5.2.4 in [6])

	>Transmitted Code Power Value
	
	
	
	
	

	>>Transmitted Code Power Value
	M
	
	INTEGER(0..127)
	According to mapping in ref. [23] and [24]

Values 0 to 9 and 123 to 127 shall not be used.
	The range is -10 to +46 dBm.

No change needed.

	>RSCP
	
	
	
	TDD Only
	

	>>RSCP
	M
	
	INTEGER(0..127)
	According to mapping in ref. [24]
	Range is -120 to -57 dBm.

No change needed.

	>Rx Timing Deviation Value
	
	
	
	3.84Mcps TDD Only
	

	>>Rx Timing Deviation
	M
	
	INTEGER(0..8191)
	According to mapping in [24]
	Changes to timing deviation measurements for 7.68 Mcps have been captured in [1].  We need to add an extra bit giving Int 0..16383

	>Additional Dedicated Measurement Values
	
	
	
	
	

	>>HS-SICH reception quality
	
	
	
	Applicable to TDD only
	

	>>>HS-SICH reception quality Value 
	
	1
	
	
	

	>>>>Failed HS-SICH
	M
	
	INTEGER (0..20)
	According to mapping in [24]
	No change needed

	>>>Missed HS-SICH 
	M
	
	INTEGER (0..20)
	According to mapping in [24]
	No change needed

	>>>Total HS-SICH
	M
	
	INTEGER (0..20)
	According to mapping in [24]
	No change needed


Table 2.  Dedicated Measurement Value (adapted from clause 9.2.1.19 of [2] with FDD and LCR TDD specific measurements omitted).  Reference 24 is TS 25.123.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Comment

	CHOICE Common Measurement Value
	M
	
	
	
	

	 > TUTRAN-GPS Measurement Value Information
	
	
	
	UTRAN only
	

	>>TUTRAN-GPS Measurement Value Information
	M
	
	9.2.1.59D
	
	No change needed

	 > SFN-SFN Measurement Value Information
	
	
	
	UTRAN only
	

	>>SFN-SFN Measurement Value Information
	M
	
	9.2.1.52C
	
	Extra bit needed to keep the same resolution (in terms of chips) and span (in terms of seconds)

	 >Load Value
	
	
	
	
	

	>>Load Value
	M
	
	9.2.1.33A
	
	

	 >Transmitted Carrier Power Value
	
	
	
	UTRAN only
	

	>>Transmitted Carrier Power Value
	M
	
	Transmitted Carrier Power 9.2.1.59A
	
	Expressed as a %age of maximum power. OK

	 >Received Total Wide Band Power Value
	
	
	
	UTRAN only
	

	>>Received Total Wide Band Power Value
	M
	
	Received Total Wide Band Power 9.2.2.35A
	
	Reporting range is -112 .. -50 dBm.  OK.

	 >UL Timeslot ISCP Value
	
	
	
	TDD Only
	

	>>UL Timeslot ISCP Value
	M
	
	UL Timeslot ISCP 9.2.3.13A
	
	See comments above in Table 1.

	>Additional Common Measurement Values
	
	
	
	
	

	>>RT Load Value
	
	
	
	
	

	>>>RT Load Value
	M
	
	9.2.1.50B
	
	This is a measure of relative load.  No change needed

	>>NRT Load Information Value
	
	
	
	
	

	>>>NRT Load Information Value
	M
	
	9.2.1.41I
	
	No change needed


Table 3.  Common Measurement Value (adapted from clause 9.2.1.12D of [2] with FDD and LCR TDD specific measurements omitted).  Reference 24 is TS 25.123.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Comment

	CHOICE UE Measurement Value
	M
	
	
	
	

	>UE Transmitted Power
	
	
	
	
	

	>>UE Transmitted Power list HCR
	
	0..<maxnoOfTS>
	
	Mandatory for 3.84Mcps TDD, not applicable to 1.28Mcps TDD
	

	>>>Time Slot
	M
	
	9.2.1.56
	
	

	>>>UE Transmitted Power
	M
	
	INTEGER (0..104)
	According to mapping in [24]

Values 0..20 are not used
	The reporting range is -50 .. +34 dBm.  This is fine.

	>P-CCPCH RSCP
	
	
	
	
	

	>>Primary CCPCH RSCP
	O
	
	9.2.3.5
	According to mapping in [24]
	See comment in table 1.

	>>Primary CCPCH RSCP Delta
	O
	
	9.2.3.5a
	According to mapping in [24]
	See comment in table 1.

	>DL Timeslot ISCP
	
	
	
	
	

	>>Timeslot list HCR
	
	0..<maxnoOfTS>
	
	Mandatory for 3.84Mcps TDD, not applicable to 1.28Mcps TDD
	

	>>>Time Slot
	M
	
	9.2.1.56
	
	

	>>>Timeslot ISCP
	M
	
	9.2.3.12
	
	See comment in table 1.


Table 4.  UE Measurement Value (adapted from 9.2.3.13Fi with LCR fields removed)
3. Text proposal

*********** first change **************

6.2.2
RNSAP Message Contents
Assessment of changes
<Editor`s note: the conclusions in the table are subject to approval of the appropriate documents in RAN1.>

	Procedure
	Aspect
	Discussion
	Impact on RNSAP

	Radio Link Setup 
	Minimum spreading factor (9.2.3.4A)
	SF now includes SF32, both downlink and uplink
	Need to extend to SF32

	
	Maximum Number of UL Physical Channels per Timeslot (9.2.3.3B)
	No change over 3.84 Mcps, UE can use up to 2 per timeslot.
	None

	
	Maximum Number of DL Physical Channels (9.2.3.3C)
	SF32 now supported on downlink.
	Need to double range to 448 (14 x 32 – need min. of 1 uplink slot)

	
	Maximum Number of DL Physical Channels per Timeslot (9.2.3.3D)
	Extended to 32 (from 16)
	Extend range to encompass 32.

	
	P-CCPCH RSCP (9.2.3.5)
	Currently this uses Int 0..91, according to mapping of the non-negative values in ref. 25.123.

In order to maintain the same cell size, beacon power in 7.68Mcps needs to be equal to that at 3.84Mcps for a noise limited environment (twice the processing gain, twice the noise).  Thus no change needed here.
	No change needed.

	
	DL Timeslot ISCP Info (9.2.3.2D)
	Current ISCP range is defined in 25.123 (-115 to -25 dBm), and is indexed by an int 0..91 by RNSAP.

The minimum ISCP is determined by the noise floor ( -108dBm @ 3.84Mcps – even if noise figure = 0). At 7.68Mcps the noise floor is 3dB higher, so the current minimum value is still OK.  Upper value is also fine, so no change required.
	No change needed.

	
	UL Time Slot ISCP Info (9.2.3.13D)
	Current range is defined in 25.123 ( -120 .. -57 dBm) and is indexed by an int 0..127 by RNSAP.

UL interference at 7.68Mcps is expected to be 3dB greater than at 3.84Mcps (fig 182 of [2].  However, the range is sufficient as it stands, and no change is needed.
	No change needed.


	
	Maximum Uplink SIR (9.2.1.69)
	These elements allow the DRNC to initiate and set the bounds of the SIR target employed by the SRNC.  The current range is  -8.2 ..+17.3

Step 0.1 dB.

The UE calculates uplink transmit powers using this target, the beta and gamma values of the TFC, and other parameters (e.g. the constant value).  Use of SF32 is incorporated by a new gamma value.
	No change needed.


	
	Minimum Uplink SIR (9.2.1.69)
	
	

	
	Uplink SIR target (9.2.1.69)
	
	

	
	Maximum Allowed UL Tx Power (9.2.1.35)
	The current range is -50 to +33 dBm.

[2] section 5.4.1.2 says that the link budget at 7.68Mcps is the same as at 3.84Mcps when the UL tx power is the same (so there is no need for a higher Tx power at 7.68Mcps).
	No change needed.


	
	Maximum DL TX Power
(9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH.
	The maximum power should be the same as at 3.84Mcps. 

	
	Minmum DL TX Power (9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH
	The minimum power should be the same as at 3.84Mcps. 

	
	P-CCPCH power (9.2.1.43)
	The current range of -15 .. 40 dBm is fine.  
	No change needed.

	
	Secondary CCPCH Info TDD.  This defines the S-CCPCH and includes:

> midamble shift and burst type (9.2.3.4)
	Burst type 2 at 7.68Mcps supports 4 or 8 midambles (not 3/6 as at 3.84 Mcps).
	Introduce 7.68Mcps variant of midamble shift and burst type (9.2.3.4)

	
	> Secondary CCPCH TDD Code Information (9.2.3.7C)

>> TDD Channelisation Code (9.2.3.8)
	Need to include SF32.
	Add SF32 codes to TDD Channelisation Code (9.2.3.8).  Extend the range of maxnoofsccpchs

	Radio Link Reconfiguration
	Primary CCPCH RSCP Delta (9.2.3.5a)
	Primary CCPCH RSCP Delta is the offset used to report the negative reporting range of P-CCPCH RSCP as per 25.123  Span is int -5.. -1.
	No change needed.

	
	Rx Timing Deviation (9.2.3.7A)
	Changes to timing deviation measurements for 7.68 Mcps have been captured in 6.1.1.
	The range for Rx Timng Deviation is changed to Int 0..255

	Uplink Signalling Transfer
	Cell Capability Containers exist for both 3.84 and 1.28 Mcps TDD
	None
	Add Cell Capability Container for 7.68 Mcps

	Paging Request
	DRX Cycle Length coefficient
	Int 3..9 currently, this is the ‘k’ in 25.304
	To maintain the same paging latency, this value should be the same as for 3.84Mcps.

	Dedicated Measurement
	Dedicted Measurement Value (9.2.1.19) 
	Changes to timing deviation measurements for 7.68 Mcps have been captured in 6.1.1.
	The range for Rx Timng Deviation is changed to Int 0..16383

	
	Measurement Increase/Decrease Threshold (9.2.1.38)
	The Measurement Increase/Decrease Threshold defines the threshold that shall trigger Event C or D.
	No need to change.

	
	Measurement Threshold (9.2.1.39)
	The Measurement Threshold defines which threshold that shall trigger Event A, B, E, F or On Modification.
	The range for Rx Timng Deviation is changed to Int 0..16383.

	Common Measurement
	Common Measurement Value (9.2.1.12D)
	Extra bit required for SFN-SFN value measurements to maintain a 1/16 chip resolution and the same span in terms of seconds.  However, there are no changes to the span of other SFN-SFN quantities (such as SFN-SFN Quality) – these are still based on a fraction of a chip resolution and a fixed span (measured in chips).  For such quantities we achieve higher resolution (measured in seconds) but a reduced span (measured in seconds) – for LCR, compared to HCR the reverse is true. 
	Extra bit required for SFN-SFN value measurements.

	
	Neighbouring TDD Cell Info (9.2.1.41D)
	
	Re-use the 3.84Mcps information element for 7.68Mcps.

	UE Measurement Initiation
	UE Measurement Timeslot Info exist for both HCR & LCR (9.2.3.13Fe,
	
	Add UE Measurement Timeslot Info for 7.68Mcps to avoid ambiguity of HCR tag.

	UE Measurement Report
	The current measurement values are shown in Table 4 below.
	
	

	Idle Period Downlink
	IPDL is used to allow Node Bs to DTX.  Different parameters exist for LCR and HCR.
	
	Reuse 3.84 Mcps information element (9.2.3.4B)


Midamble changes
A new information element is required for 7.68 Mcps because in contrast to 3.84 Mcps:

a) burst type 2 uses Kcell values of 4 and 8 (instead of 3 and 6)
9.2.3.4a
Midamble Shift And Burst Type 7.68Mcps
This information element indicates burst type and midamble allocation.
Three different midamble allocation schemes exist:

-
Default midamble: the midamble is allocated by layer 1 depending on the associated channelisation code (DL and UL);

-
Common midamble: the midamble  is allocated by layer 1 depending on the number of channelisation codes (possible in DL only);

-
UE specific midamble: a UE specific midamble is explicitly assigned (DL and UL).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Burst Type
	
	
	
	

	>Type 1
	
	
	
	

	>> Midamble Configuration Burst Type 1 And 3
	M
	
	ENUMERATED(4, 8, 16)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, Common midamble, UE specific midamble)
	

	>>Midamble Shift Long
	C-UE
	
	INTEGER(0..15)
	

	>Type 2 
	
	
	
	

	>> Midamble Configuration Burst Type 2
	M
	
	ENUMERATED (4, 8)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, Common midamble, UE specific midamble)
	

	>>Midamble Shift Short
	C-UE
	
	INTEGER

(0..7)
	

	>Type 3
	
	
	
	UL only

	>> Midamble Configuration Burst Type 1 And 3
	M
	
	ENUMERATED (4, 8, 16)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, UE specific midamble)
	

	>>Midamble Shift Long
	C-UE
	
	INTEGER(0..15)
	


	Condition
	Explanation

	UE
	The IE shall be present if the Midamble Allocation Mode IE is set to "UE-specific midamble".


4. Conclusions

It is proposed that the suggested text changes be made to TR R3.016.
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