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Discussion on the extension information IE in DTM Handover command
1 Introduction
The extension information IE is used in some information elements as a place​holder for future extension when an extension at the end of the message is less suitable. The extension information IE includes extensions introduced in Rel-M and Rel-N. In order to enable backward compatibility, it provides a length indication for possible truncation of the extension information which may occur between released versions of the protocol. According to the current definition in TS 44.060, the length could be no more than 64 bits which is indicated by the extension length IE occupied 6 bits.
In last GERAN meeting, some company pointed out the possible overflow in the extension information IE included in the DTM Handover command. This contribution will discuss the problem and propose a way forward.
2 Problem Description 
The extension information IE included in DTM Handover PS Radio Resources 2 IE is used for future extension and it’s defined as follows. 
-- Optional extension information:

{ 0 | 1
< Extension Length : bit (6) >




< bit (val(Extension Length) + 1)




& { <Extension Information > ! { bit ** = <no string> } } > } ;
< Extension Information > ::=


{ {

-- Rel-9 extension:


{ 0 < EMST_NW_Capability : bit (1) >

-- EMST is not used



| 1











-- EMST is used




{ 0



| 1
< Downlink RLC Entity 2 : < RLC Entity struct > 





{ 0





| 1 < Downlink RLC Entity 3 : < RLC Entity struct > }




}




{ 0




| 1
< Uplink RLC Entity 2 : < RLC Entity struct > 





{ 0





| 1 < Uplink RLC Entity 3 : < RLC Entity struct > }




}



}



{ 0 | 1 MTTI_DOWNLINK_ASSIGNMENT_C1 : bit (1) }



{ 0 | 1 MTTI_DOWNLINK_ASSIGNMENT_C2 : bit (1) }



{ 0 | 1 MTTI_UPLINK_ASSIGNMENT_C1 : bit(1) }


{ 0 | 1 MTTI_UPLINK_ASSIGNMENT_C2 : bit(1) }

}


{


-- Rel-10 extension:


{ 0

-- EMSR is not enabled in downlink



| 1

-- EMSR is enabled in downlink



{ 1 < EMSR Additional PFCs 1 : < Additional PFCs struct > > } ** 0





{ 1 < EMSR Additional PFCs 2 : < Additional PFCs struct > > } ** 0





{ 1 < EMSR Additional PFCs 3 : < Additional PFCs struct > > } ** 0



}



{ 0

-- EMSR is not enabled in uplink


| 1

-- EMSR is enabled in uplink




{ 1 < EMSR Additional PFCs 1 : < Additional PFCs struct > > } ** 0





{ 1 < EMSR Additional PFCs 2 : < Additional PFCs struct > > } ** 0





{ 1 < EMSR Additional PFCs 3 : < Additional PFCs struct > > } ** 0



}

}


{


-- Rel-11 extension:


< EGPRS Packet Downlink Ack/Nack Type 3 Support : bit(1) >


}


< spare bit > ** } // ;


-- Extension information may be truncated between released versions of the protocol.










-- The receiver shall assume the value zero for any truncated bit.

	< RLC Entity struct > :: =   14bits-19bits

< TFI : bit (5) >


< RLC_MODE : bit (1) >


{ 0 | 1 < EGPRS Window Size : < EGPRS Window Size IE > > }


< PFI : bit (7) >;

	< Additional PFCs struct > ::=  13-18bits

< TFI : bit (5) >

      { 0 | 1 < NPM Transfer Time : bit (5) > }


< PFI : bit (7) >;


The space occupied for the use cases when EMST is applied in the extension information IE are listed as follows.
	Downlink RLC Entity 2
	Downlink RLC Entity 3
	Uplink RLC Entity 2
	Uplink RLC Entity 3
	space occupied (bits)

	√
	　
	　
	　
	23

	√
	√
	　
	　
	42

	√
	√
	√
	　
	62

	√
	√
	√
	√
	81


The space occupied for the use cases when EMSR is applied in the extension information IE are listed as follows.
	EMSR Additional PFCs 1
	EMSR Additional PFCs 2
	 EMSR Additional PFCs 3
	space occupied
 for downlink/uplink (bits)
	space occupied for downlink & uplink (bits)

	√
	　
	　
	23
	41


Furthermore, EMST and EMSR can be activated at the same time. It’s described in TS 44.018 that when EMSR is applied, ‘if EMST is used, EMSR Additional PFCs 1, EMSR Additional PFCs 2 and EMSR Additional PFCs 3 correspond to the first, the second and the third RLC entity, respectively, assigned to the TBF’. The space occupied for the use cases when both EMSR and EMST are activated in the extension information IE are listed as follows.
· Use case 1: Two entities assigned in the downlink, one of which is allocated two unique TFI. 
Space occupied: 46bits
· Use case 2: Two entities assigned in the downlink and each one of them is allocated two unique TFI. 
Space occupied: 64bits
· Use case 3: Three entities assigned in the downlink and each one of them is allocated two unique TFI.
Space occupied : 101bits
· There may be EMST and EMSR activated both in uplink and downlink, and more space is required.
Considering the length of the extension information IE is 64 bits, and for MTTI which requests 4 bits and EGPRS Packet Downlink Ack/Nack Type 3 Support indicator which requests 1 bit, the use cases which are not applicable are highlighted in yellow.
Considering the possible overflow in the extension information IE, the future extension will be restricted by the length of this IE.
3 Solution 
Solution 1: Restrict the use cases for EMST and EMSR to avoid the possible overflow in the extension information IE.
Since the problem is caused by large space requirement of the EMST and EMSR feature, especially when both of them are activated. Some restriction, like only one of them can be activated, can avoid the possible problem. But the restriction may decrease the possible benefit brought by these feature and any future extension should take the space limitation into account.
Solution 2: Relocate the EMST and EMSR related IE in DTM HANDOVER COMMAND.
PS Handover Command has the similar structure with the DTM Handover Command in PS field. There is the same extension information IE included in the PS Handover Radio Resources 2 IE which is also used as a future extension with a limitation of 64bits. But there is no such problem mentioned in section 2. Because the EMST and EMSR related IEs are located at the end of PS Handover command context. 
From the view of sourcing company it’s not a good position to contain these IEs. The structure of the PS Handover command was upset since the radio resource related IE are not included in the PS Handover Radio Resources /PS Handover Radio Resources 2 IE. And related CR[1] was discussed in the last GERAN meeting and there was no conclusion about from which release it should be revised.
Solution 3: Extend the length of the extension information IE in DTM HANDOVER COMMAND.
It can be a good way for the EMST and EMSR application and for the future extension to extend the length of the extension information IE from 64 bits to 256 bits.
The proposal for 256 bits takes the reference to the extension information IE included in the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 IE, MEASUREMENT INFORMATION IE and SI2quater Rest Octets IE which has the extension length with 8 bits.
4 Conclusion
Possible problem in the extension information IE included in the DTM Handover command may be caused by the activation of EMST and EMSR at the same and certain use case when EMST applied.
It’s proposed in the CR[2-4] to extend the length of the extension information IE in DTM HANDOVER COMMAND from 64bits to 256 bits in order to avoid the possible problem and benefit future extension. 
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