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Considerations on the DTM ASSIGNMENT COMMAND message
1.
Introduction

At the last GERAN2 #28bis meeting, Qualcomm addressed some use cases (namely 2-a, 2-c, 3-a) for the DTM ASSIGNMENT COMMAND message, asking for their clarification [1]. 

The considered assumption was that the MS is already in DTM with X ongoing TBFs whilst receiving the DTM ASSIGNMENT COMMAND message in case (2-a) and case (2-c), whereas it is in dedicated mode in case (3-a). 

The use cases are summarized as follows:

· Case (2-a):
The DTM ASSIGNMENT COMMAND message addresses Y < X TBFs;
· Case (2-c):
The DTM ASSIGNMENT COMMAND message addresses Y > X TBFs; 

· Case (3-a):
The DTM ASSIGNMENT COMMAND message is sent to the MS in the new (target) cell following a HANDOVER COMMAND message sent in the old (source) cell during the packet access procedure.
This document collects the comments made by Telecom Italia during the last meeting and presents an analysis of the above mentioned cases, aiming at providing some clarifications, on the basis of the core specifications starting from R99 up to Rel-7 included.

2.
Case (2-a)
The DTM ASSIGNMENT COMMAND message may be used if the reallocation of the resource for the RR connection is needed for an MS entering DTM or already in DTM. The message shall not anyway be used to change to a dependent configuration, i.e. a configuration sharing the radio resource for the main signalling link with the previous configuration (e.g. a full rate channel and one of the corresponding half rate channels are dependent configurations). That implies the reallocation of the CS timeslot is required.
It should first be noted that the DTM ASSIGNMENT COMMAND message may be sent to an MS whilst in DTM, regardless of the considered release.

· In R99, 3GPP TS 04.60, sub-clause 8.0, states that “the network may use the DTM procedures on the main DCCH (the DTM ASSIGNMENT COMMAND message), if the radio resources for the RR connection and one or more TBF(s) need to be changed, see 3GPP TS 04.18”. Otherwise, if it had not been possible, any RR reallocation, whilst the MS is in DTM, would have first implied the need to release the ongoing UL and/or DL TBF with the MS entering dedicated mode, then reassign the dedicated resource, and finally re-establish the TBF(s).
· In Rel-5, 3GPP TS 44.018, sub-clause 3.4.23.2.2 states that “the reallocation of resources assigned to a mobile station is initiated by the network using a DTM ASSIGNMENT COMMAND message” in the framework of RR and packet resource reallocation whilst in dual transfer mode.
· In Rel-6, 3GPP TS 44.060, sub-clause 5.4a states that “the DTM Assignment Command may also be sent to a mobile station that supports multiple TBF procedures when the network supports multiple TBF procedures and needs to reallocate a combination of one or more ongoing uplink and downlink TBFs when reallocation of the resource of the RR connection is needed”.
Consequently, in whatever release (from R99 onwards), an MS receiving the DTM ASSIGNMENT COMMAND message in DTM cannot and shall not ignore the message.

Based on Rel-6 and Rel-7, there is no doubt that the DTM ASSIGNMENT COMMAND message can be used to release ongoing TBFs for an MS in DTM: 3GPP TS 43.055, 44.060 and 44.018 are self-consistent in that respect. In 3GPP TS 44.060, sub-clause 5.4a states that “the DTM Assignment Command may also be sent to a mobile station that supports multiple TBF procedures when the network supports multiple TBF procedures and needs to reallocate a combination of one or more ongoing uplink and downlink TBFs when reallocation of the resource of the RR connection is needed. Any ongoing TBFs not addressed by the DTM Assignment Command are released”. The condition which is requested for releasing the not addressed TBFs is that both the MS and the NW support multiple TBF procedures.
If multiple TBF procedures in A/Gb mode are not supported (e.g. from R99 onwards up to Rel-5 included, where multiple TBF procedures in A/Gb mode are not defined), in such a case, looking at e.g. R99, the above mentioned behaviour is not included in any specification (3GPP TS 03.55, 04.60, 04.18). The only valid statements are the one reported in 3GPP TS 03.55, sub-clause 6.2.1, which states that “the release of a TBF shall follow the current procedures in 3GPP TS 04.60” and the same one reported in 3GPP TS 04.18, sub-clause 3.4.24, which states that “the release of a TBF shall follow the procedures in 3GPP TS 04.60”. Consequently, in such a case there is no other way but that defined in 3GPP TS 04.60 for releasing a TBF whilst in DTM: that implies the usage of the PACKET TBF RELEASE message, that can be used to release the UL TBF or the DL TBF or both of them (in the latter case the MS in DTM enters dedicated mode).

In 3GPP TS 04.60, sub-clause 8.1.2.1, the first sentence states that “this sub-clause specifies mobile station behaviour for downlink RLC data block transfer while in packet transfer mode or dual transfer mode” and the last sentence states that “upon receipt of a PACKET TBF RELEASE referring to the downlink TBF, the mobile station shall follow the procedure in sub-clause 8.1.2.8”. In turn, in sub-clause 8.1.2.8, the first part of the last paragraph states that “if there is no on-going uplink TBF, the mobile station in packet transfer mode shall enter packet idle mode; the mobile station in dual transfer mode shall enter dedicated mode”. In sub-clause 8.1.1.4, the first sentence states that “the network may initiate release of an uplink TBF by transmitting a PACKET TBF RELEASE message to the mobile station on the PACCH”.

Consequently, starting from R99 up to Rel-5 included, the DTM ASSIGNMENT COMMAND message cannot be used to release an ongoing TBF: 3GPP TS 03.55/43.055, 04.60/44.060 and 04.18/44.018 are self-consistent in that respect.
The introduction of the multiple TBF procedures in A/Gb mode (from Rel-6 onwards) allows the DTM ASSIGNMENT COMMAND message to be used for releasing ongoing TBFs in order to speed up the release process (otherwise multiple instances of the PACKET TBF RELEASE message should be sent, even though nothing prevents from doing so) and the same behaviour applies just as for the MULTIPLE TBF TIMESLOT RECONFIGURE message as well. For earlier releases (i.e. from R99 up to Rel-5 included) that is not needed since just one TBF per direction can be supported in A/Gb mode and its release can be performed via the PACKET TBF RELEASE message (which can also be used to release both the UL and the DL TBF at the same time). It should also be noted that even from Rel-6 onwards the simultaneous TBF release on both the DL and the UL is not allowed with the DTM ASSIGNMENT COMMAND message in case of just one ongoing TBF per direction: “if the DTM ASSIGNMENT COMMAND message does not include any uplink or downlink packet resources”, this is an abnormal case (3GPP TS 44.018, sub-clause 3.4.23.2.3), and this is in line with the statement whereby “RR Packet Uplink Assignment and RR Packet Downlink Assignment IEs are optional, but at least one of them shall be present” (3GPP TS 44.018, sub-clause 9.1.12e.2). That also implies that Y = 0 (i.e. no addressed TBF) is not allowed in whatever release (since the latter statement is reported from R99 onwards).
Consequently, it seems that:
· from R99 up to Rel-5 included, the DTM ASSIGNMENT COMMAND message cannot be used to release an ongoing TBF, i.e. the possibly ongoing TBF not addressed by the DTM ASSIGNMENT COMMAND message is maintained and the message does not have any impact on the possibly ongoing TBF which is not explicitly addressed by the message itself;

· from Rel-6 onwards, if both the NW and the MS support multiple TBF procedures, the DTM ASSIGNMENT COMMAND message can be used to release ongoing TBFs, i.e. any ongoing TBFs not addressed by the message are released (the backward-compatibility is guaranteed by the need to support multiple TBF procedures in order to allow for releasing the not addressed TBFs).

That implies the behaviour is still the same regardless of the considered release, i.e. the not addressed TBF is maintained unless both the NW and the MS support multiple TBF procedures (in this case the not addressed TBFs are released). Since the multiple TBF procedures in A/Gb mode are defined from Rel-6 onwards, that implies the not addressed TBF is always maintained from R99 up to Rel-5 included (and is maintained even in Rel-6 and Rel-7, if the NW and/or the MS do/does not support multiple TBF procedures).
If multiple TBF procedures are not supported, the not addressed TBF is maintained, since the reconfiguration included in the DTM ASSIGNMENT COMMAND message does not necessarily imply that such reconfiguration is no longer compliant with the not addressed TBF (i.e. in such a case all the not addressed TBF related parameters are still valid after the reconfiguration). Otherwise, in case where e.g. the frequency parameters are changed with the DTM ASSIGNMENT COMMAND message, a standard-compliant NW does not allow for an ongoing TBF not being addressed in the message, unless both the NW and the MS support multiple TBF procedures (i.e. from Rel-6 onwards), since the only possibility for releasing the not addressed TBF(s) is when both the NW and the MS support multiple TBF procedures.
Figure 1 reports an example of usage of the DTM ASSIGNMENT COMMAND message in case the multiple TBF procedures are not supported (e.g. from R99 up to Rel-5 included). 
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b) New configuration following the DTM ASSIGNMENT COMMAND message 
Figure 1: Example of usage of the DTM ASSIGNMENT COMMAND message for an MS in DTM
The ongoing UL TBF remains unchanged and does not need to be addressed by the DTM ASSIGNMENT COMMAND message (including the RR resource reallocation and the RR Packet Downlink Assignment IE, but not the RR Packet Uplink Assignment IE), and the MS shall maintain it (the related parameters such as the allocated PDCH, GAMMA, TFI, USF, TA_TN and TAI values are still the same).
There does not seem to be any specific reason why the MS should release the not addressed TBF, since it is still compliant with the MS capabilities and it is clearly stated in the core specifications that the release of a TBF shall follow the procedures in 3GPP TS 04.60 (i.e. via the PACKET TBF RELEASE message and consequently the UL TBF cannot be released via the DTM ASSIGNMENT COMMAND message, unless both the NW and the MS support multiple TBF procedures). Consequently, in such a case, an MS (not supporting multiple TBF procedures) releasing the not addressed TBF does not seem to be standard-compliant.
A different approach clearly applies in case of an (intracell) handover using the HANDOVER COMMAND message whilst in DTM. In R99, 3GPP TS 04.18 clearly specifies that:

· “in dedicated mode, dual transfer mode or group transmit mode, an intercell or intracell change of channel(s) can be requested by the network RR sublayer. This change may be performed through the handover procedure. […] The handover procedure includes: […] the abortion of the packet resources (see 3GPP TS 04.60), if in class A mode of operation” (sub-clause 3.4.4);
· “once the mobile station enters the dual transfer mode, the existent procedures apply (see 3GPP TS 04.60). Some exceptions to the existent procedures while in dedicated mode are: […] when the mobile station receives a HANDOVER COMMAND or an ASSIGNMENT COMMAND message, it shall abandon the packet resource immediately, enter dedicated mode and perform the handover or assignment procedure, respectively” (sub-clause 3.4.23).
Since DTM is a subset of class A mode of operation, the abortion of the TBFs is clearly stated in the above mentioned case when the handover procedure is used whilst in DTM. On the other hand, it is not (either clearly or even implicitly) stated that the MS shall release the not addressed TBF when receiving the DTM ASSIGNMENT COMMAND message whilst in DTM, but, conversely, it is clearly stated that in DTM the release of a TBF shall follow the procedures in 3GPP TS 04.60 (i.e. the usage of the PACKET TBF RELEASE message is needed).
Based on the above considerations, it seems that in any release starting from R99 onwards, an MS receiving the DTM ASSIGNMENT COMMAND message whilst in DTM:

· shall not ignore the message;

· shall release the not addressed TBF(s) if both the NW and the MS support multiple TBF procedures, i.e. shall anyway maintain the not addressed TBF from R99 up to Rel-5 included.  

3
Case (2-c)
In the framework of RR and packet resource reallocation whilst in dual transfer mode, Rel-7 3GPP TS 44.018, sub-clause 3.4.23.2.3 states that “if the DTM assignment command message addresses more TBFs than the MS currently has been allocated, a resource re-allocation failure has occurred. If such resource re-allocation failure occurs, the mobile station shall remain in DTM mode on the old configuration and return a DTM ASSIGNMENT FAILURE message on the current main DCCH with the cause value "protocol error unspecified".  
In the framework of PS establishment whilst in dual transfer mode, Rel-7 3GPP TS 43.055, sub-clause 6.1.4 states that “once the mobile station is in dual transfer mode, the establishment of any further packet sessions shall be done with the existent mechanisms (see 3GPP TS 44.060). The network may send the DTM Assignment Command message to the mobile station at any time to reallocate one or more ongoing TBFs and the resources required for the RR connection”.
In the framework of the packet downlink assignment procedure in dedicated mode, R99 3GPP TS 04.18, sub-clause 3.4.22.3 states that “this procedure is only applicable to a mobile station in dedicated mode and with no TBF allocated. If the mobile station already has an ongoing TBF, the establishment of the downlink packet resource is performed on the PACCH; see 3GPP TS 04.60”.

In the framework of the packet request procedure while in dedicated mode, R99 3GPP TS 04.18, sub-clause 3.4.22.1.1.3.1 states that “if the received DTM ASSIGNMENT COMMAND or PACKET ASSIGNMENT message includes downlink packet resources and no uplink packet resources, the mobile station shall abort the packet access procedure and proceed with the procedure specified in sub-clause 3.4.22.3, and then attempt an establishment of uplink TBF, using the applicable procedure specified in 3GPP TS 04.60”.

In the framework of PS establishment whilst in dual transfer mode, R99 3GPP TS 03.55, sub-clause 6.1.4 states that “once the mobile station is in dual transfer mode with packet resources allocated in one direction only, the establishment of a packet session in the other direction shall be done when possible with the existent mechanisms (see 3GPP TS 04.60)”.
The above statements imply that in whatever release the DTM ASSIGNMENT COMMAND message cannot be used for assigning new TBFs to an MS whilst in DTM. Once the MS is in DTM, any new TBF establishment shall be done with the existent mechanisms specified in 3GPP TS 04.60/44.060.
Since the MS is already in DTM, the existent mechanisms foresee that the MS can request additional uplink TBFs as follows:

· the MS sends the PACKET RESOURCE REQUEST message using the PACCH if there is at least one ongoing uplink TBF;
· otherwise, if there are no ongoing uplink TBFs and consequently there is at least one ongoing downlink TBF, when multiple TBF procedures are not supported, the MS includes the Channel Request Description IE in the (EGPRS) PACKET DOWNLINK ACK/NACK message on the PACCH; when both the MS and the NW support multiple TBF procedures, the MS includes the Extended Channel Request Description IE in the (EGPRS) PACKET DOWNLINK ACK/NACK message.
In terms of assignment messages for UL and/or DL TBF(s) establishment, that implies the usage of the PACKET UPLINK ASSIGNMENT, PACKET DOWNLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE, MULTIPLE TBF UPLINK ASSIGNMENT, MULTIPLE TBF DOWNLINK ASSIGNMENT, MULTIPLE TBF TIMESLOT RECONFIGURE messages:
· The PACKET UPLINK ASSIGNMENT message is used to establish an UL TBF;
· The PACKET DOWNLINK ASSIGNMENT message is used to establish a DL TBF;
· The PACKET TIMESLOT RECONFIGURE message is used to establish the DL TBF whilst reallocating the ongoing UL TBF or to establish the UL TBF whilst reallocating the ongoing DL TBF or to reallocate both the ongoing UL and DL TBFs;
· The MULTIPLE TBF UPLINK ASSIGNMENT message is used to establish one or more UL TBFs;
· The MULTIPLE TBF DOWNLINK ASSIGNMENT message is used to establish one or more DL TBFs;
· The MULTIPLE TBF TIMESLOT RECONFIGURE message is used to reallocate the ongoing TBFs at the same time as establishing new TBFs;
· The MULTIPLE TBF UPLINK/DOWNLINK ASSIGNMENT messages do not have any impact on ongoing TBFs which are not explicitly addressed in the message;
· The PACKET TIMESLOT RECONFIGURE and the MULTIPLE TBF TIMESLOT RECONFIGURE messages are used to implicitly release all ongoing TBFs which are not explicitly addressed in the message.

Based on the above considerations, it seems that in any release starting from R99 onwards, an MS, receiving the DTM ASSIGNMENT COMMAND message, whilst in DTM, addressing more TBFs than the MS currently has been allocated, shall remain in DTM mode on the old configuration and return a DTM ASSIGNMENT FAILURE message on the current main DCCH.
4
Case (3-a)
In the framework of the packet request procedure while in dedicated mode, in both R99 3GPP TS 04.18 and Rel-7 3GPP TS 44.018, sub-clause 3.4.22.1.1.3.2 states that ”if the mobile station receives an ASSIGNMENT COMMAND or HANDOVER COMMAND message during the packet access procedure, the mobile station shall abort the packet access procedure, stop timer T3148 and proceed with the channel assignment procedure as specified in sub-clause 3.4.3 or the handover procedure as specified in sub-clause 3.4.4. The mobile station shall then attempt an establishment of uplink TBF, using the procedure specified in sub-clause 3.4.22”.  

In turn, sub-clause 3.4.22 deals with the RR procedures related to packet resource establishment while in dedicated mode. In particular, “while in dedicated mode, the establishment of an uplink packet resource may be initiated by the RR entity of the mobile station using the packet request procedure”. “The mobile station initiates the establishment of the packet resource by sending a DTM REQUEST message on the main DCCH”. If the allocation of the uplink packet resource implies the reallocation of the resource for the RR connection (without any change to a dependent configuration), the DTM ASSIGNMENT COMMAND message is used. Otherwise, if no reallocation of the RR connection is needed, the PACKET ASSIGNMENT message is used.
In the framework of PS establishment while in dedicated mode, in Rel-6 and Rel-7 3GPP TS 43.055, sub-clause 6.1.2.1 states that “if the network wants to move the mobile station to another cell, it shall send a Handover Command message on the main DCCH. After the handover procedure is completed, the network supporting DTM shall send the DTM Information message on the main DCCH in order to speed up the resumption of the dual transfer mode of operation by the mobile station”. In R99 3GPP TS 03.55 ÷ Rel-5 3GPP TS 43.055, sub-clause 6.1.2.1 states that “if the network wants to move the mobile station to another cell, it shall send a Handover Command message on the main DCCH. After the handover procedure is completed and if the mobile station was in DTM in the old cell, the network may send the DTM Information message on the main DCCH to speed up the to resumption of the dual transfer mode of operation by the mobile station.

Editor's note: there may not be a need to send the DTM information in case the network wants to "push" the MS in DTM mode after the handover to establish downlink TBF to transmit downlink PDU to the mobile (in which case the DTM information is provided in the Packet Assignment message)”.

In any release it is stated that “if the serving cell of the CS connection indicates that supports DTM, the mobile station may request the establishment of a PS session by sending a DTM Request message on the main DCCH”.
Based on the above considerations, it seems that in any release starting from R99 onwards, following a HANDOVER COMMAND message sent in the old (source) cell during the packet access procedure, the MS shall then attempt the establishment of the UL TBF in the new (target) cell by sending the DTM REQUEST message on the main DCCH. It should not anyway be possible to directly receive the DTM ASSIGNMENT COMMAND message, including the RR Packet Uplink Assignment IE, before sending the DTM REQUEST message. On the other hand, it might still be possible to directly receive the DTM ASSIGNMENT COMMAND message, including the RR Packet Downlink Assignment IE and no RR Packet Uplink Assignment IE, in case the network establishes a DL TBF with the reallocation of the resource for the RR connection.
Consequently, if the directly received DTM ASSIGNMENT COMMAND message does not include any downlink packet resources, or if it includes uplink packet resources, this is then an abnormal case, and the MS shall remain in dedicated mode and shall return a DTM ASSIGNMENT FAILURE message on the main DCCH with the cause value “protocol error unspecified”. 
5.
Conclusions

Based on the above analysis, it seems that the following clarifications may be provided:

· Case (2-a):
If the DTM ASSIGNMENT COMMAND message addresses Y < X TBFs, the not addressed (X –Y) TBFs are released if both the NW and the MS support multiple TBF procedures, i.e. the not addressed TBF shall anyway be maintained from R99 up to Rel-5 included.
· Case (2-c):
If the DTM ASSIGNMENT COMMAND message addresses Y > X TBFs, the MS shall remain in DTM mode on the old configuration and return a DTM ASSIGNMENT FAILURE message on the current main DCCH.
· Case (3-a):
If the DTM ASSIGNMENT COMMAND message directly received in the new (target) cell does not include any downlink packet resources, or if it includes uplink packet resources, the MS shall remain in dedicated mode and shall return a DTM ASSIGNMENT FAILURE message on the main DCCH.
The aim of the document is to ease the discussion on the above mentioned cases in order to achieve a common understanding among all the Companies (and mainly among all the Manufacturers) as soon as possible and consequently avoid any kind of potential interoperability issues which might otherwise arise in the future.

In that respect, any other view/clarification from as many Companies as possible is really welcomed and, once an agreement has been achieved inside GERAN2, that might be reflected in the core and/or test specifications, in case it were felt needed. 
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