3GPP TSG RAN WG2 #62bis
R2-083290
Warsaw, Poland, Jun 30th –Jul 4th 2008
Agenda Item:
6.2.1.9
Source: 
CATT
Title:  
Differentiate FDD and TDD in LTE ASN.1
Document for:
Discussion
1 Introduction

There are two duplex modes (FDD and TDD) exist in E-UTRAN, so it’s necessary to differentiate these two modes in LTE ASN.1 design. However in the past meetings few discussions have been made on this issue. As the timeline of Rel-8 is approaching, it’s important to discuss this issue and make some progress on it. In this contribution, we try to kick off these discussions.
2 Discussion
2.1 Difference between FDD and TDD
The parameters for FDD and TDD have many difference, in general, these difference can be summarised into 4 cases:
· Case 1: TDD specific parameter

These parameters are only used by TDD, e.g. subframeAssignment, specialSubframePatterns, etc.
· Case 2: FDD specific parameter

These parameters are only used by FDD, e.g. ul-EARFCN, ul-Bandwitdh, etc.
· Case 3: common parameter, difference value range (i.e. number of bits) for FDD and TDD

E.g. potentially SPS interval DL, SPS interval UL, etc.
· Case 4: common parameter, same value range, but difference interpretation for FDD and TDD
E.g. potentially RA response window size, etc.
2.2 Approaches to differentiate FDD and TDD

Basically, 4 Approaches can be used to differentiate FDD and TDD.
· Approach 1
Use CHOICE scheme.

Example A (case 1, case 2):

-- ASN1START
SystemInformationBlockType2 ::=

SEQUENCE {


...

frequencyInformation



CHOICE {



fdd








SEQUENCE {




ul-EARFCN






INTEGER (0..maxEARFCN)

OPTIONAL,




ul-Bandwitdh





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10, 














spare9, spare8, spare7, spare6, spare5, 














spare4, spare3, spare2, spare1},




additionalSpectrumEmission


INTEGER (0..31)


},



tdd








SEQUENCE {




additionalSpectrumEmission


INTEGER (0..31)


}

},


...

}

-- ASN1STOP
Example B (case 3, case 4):
-- ASN1START

...

RA-RespWindowSize ::=
CHOICE {



ra-RespWindowSizeFDD
RA-RespWindowSizeFDD,



ra-RespWindowSizeTDD
RA-RespWindowSizeTDD


}


RA-RespWindowSizeFDD ::= ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10}


RA-RespWindowSizeTDD ::= ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms9}
-- ASN1STOP
By using CHOICE type, it is much clearer for readers to know which parameters are used for FDD and which parameters are used for TDD, and what is the difference between FDD and TDD. The only shortcoming is that for case1 and case2, the definition of a specific parameter seems a bit lengthy. For example, we can define the TDD specific parameters (case 1) as below:
Example C:

-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


...

modesSwitch






CHOICE{



fdd








NULL,



tdd








SEQUENCE{




subframeAssignment




ENUMERATED {sa0, sa1, sa2, sa3, sa4, sa5, sa6},




specialSubframePatterns



ENUMERATED {














ssp0, ssp1, ssp2, ssp3, ssp4,ssp5, ssp6, ssp7,














ssp8}



}


},

...

}

-- ASN1STOP
· Approach 2
Use Conditional Present scheme.
Example D (case 1):

-- ASN1START

...

tdd-Configuration




TDD-Configuration


OPTIONAL,

--cond TDD
...
-- ASN1STOP
Example E (case 2):
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {

...

frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- cond FDD


ul-Bandwitdh





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10, 













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1


}
















OPTIONAL,
-- cond FDD


additionalSpectrumEmission


INTEGER (0..31)


},

...
}

-- ASN1STOP
For case 1 and case 2, we can see that approach 2 can work as well as approach 1. It looks a bit simpler than approach 1. But there may be a risk that a mistake may be made if the condition is not noticed.
· Approach 3
Use the same definition, add text note to indicate the difference.

Example F:

-- ASN1START
...

-- sizeind0 means 2ms, sizeind1 means 3ms, sizeind2 means 4ms, sizeind3 means 5ms, 

-- sizeind4 means 6ms, sizeind5 means 7ms, sizeind6 means 8ms, 


-- sizeind7 means 10ms for FDD, 9ms for TDD.

RA-RespWindowSize ::=
ENUMERATED {sizeind0, sizeind1, sizeind2, sizeind3,









Sizeindex4, sizeind5, sizeind6, sizeind7}

-- ASN1STOP
Obviously, this approach can be used only for case 4. Using the text note to indicate the difference between FDD and TDD has the same risk as approach 2.
· Approach 4
To split at high level (ultimately different message sets depending on carrier type) and use separate IE variants wherever needed. This Approach is first raised in [1]. It means to use different message sets for FDD and TDD to avoid modes switches, it may work well for messages which there is no parameters for multiple modes, e.g. RRC CONNECTION REQUEST, some system information blocks, etc. In that way, no "mode switches" would be needed at all. When there is no difference, we just point at the same message type or IE type, and where there is a difference, we define messages and IEs differently. However, this could not work for those messages which relate to inter-working functions, such as handover command (e.g. from E-UTRAN FDD handover to E-UTRAN TDD), UE AS capability info, etc. Note that in E-UTRAN handover command will use RRCConnectionReconfiguration message, which has rather general usage. Another thing that needs to be note is that in E-UTRAN, most parameters are common for FDD and TDD. So this approach is not very attractive. We prefer not use this approach.
2.3 Solutions on the table
Considering the above cases as well as the approaches, we could summarize 4 solutions, which are shown in the following:

	
	Case 1
	Case 2
	Case 3
	Case 4

	Solution 1
	Approach 1
	Approach 1
	Approach 1
	Approach 1

	Solution 2
	Approach 1
	Approach 1
	Approach 1
	Approach 3

	Solution 3
	Approach 2
	Approach 2
	Approach 1
	Approach 1

	Solution 4
	Approach 2
	Approach 2
	Approach 1
	Approach 3


3 Way forward
As this is the first time for RAN2 to discuss this topic, we think it’s better to firstly reach some agreement on the principle/methodology, and leave the details for further study (views from other companies are welcome).
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