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Enhancement of packet transfer mode when circuit switched resources are requested

1. Introduction

In [1] were presented delay estimations for the PS service interruption time due to three different dual transfer mode procedures. One adoptation case mentioned in the document was a request of an RR connection while in a packet transfer mode. This paper analyses the current functionality and finally proposes a solution how to change RR operation mode with minimal packet service interruption and changes to the current standard.

2. Current situation

Based on the current standard [2], when the MS is in packet transfer mode and an RR connection is needed (e.g. the MS initiates or terminates a voice call) all packet resources shall first be aborted, then an RR connection is established and finally packet resources may be requested. This is illustrated in the Figure 1 [3].

This discussion paper describes how an RR operation mode can be change directly from packet transfer mode to dual transfer mode without releasing packet resources.

[image: image1.wmf]Class A (DTM)

Class B

Packet

transfer

Idle /

Packet

idle

Packet

access

Dedi-

cated

Dual

transfer

RR

release

TBF

release

PDCH assignment

Packet

request

Packet

release

RR

establishment

RR release


Figure 1 RR operating modes and transitions for classes A (DTM supported) and B.
The Figure 2 illustrates how the system is currently working. Either the MS or network can request a CS connection. In both cases, the packet session is aborted and the establishment of the CS connection is initiated. In the figure a network pages the MS for a CS connection. The MS releases packet resources and transfers to the packet idle mode in which it asks for CS resources as specified in [2]. When in the dedicated mode the MS may request PS resources as specified in [2].
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Figure 2 The establishment of an RR connection while packet transfer mode.
3. Proposal

In order to tackle the problems of aborting the PS session when establishing a CS call, it is proposed to introduce some procedure that allows for direct transition from packet transfer mode to dual-transfer mode, hence avoiding transit through (packet) idle mode. Specifically, the proposal below provides means for requesting and assigning CS resources while in packet transfer mode.

3.1 Use of new PACKET CS REQUEST message

While in packet transfer mode the MS or a network may originate a CS connection. One way to establish CS connection would be to specify a new message. The MS would send a new RLC/MAC control message (e.g. PACKET CS REQUEST) on PACCH to originate CS connection or to answer to a paging message. The MS shall make maximally M + 1 attempts to send a PACKET CS REQUEST message on the PACCH. In addition to the maximum number of retransmissions parameter the MS shall spread the transmission of a request message. Having made M + 1 attempts to send a PACKET CS REQUEST message, the MS shall start a new RLC/MAC timer T x. At expiry of timer T x, the packet CS access procedure shall be aborted, packet resources shall be released and the mobile station shall initiate random access by sending the CHANNEL REQUEST message on the RACH as specified in [2] (see the Figure 3).
It is FFS whether the MS can use existing Max retrans and T3126 (currently used with CHANNEL REQUEST message when M + 1 requests sent) parameters specified in [2] or if new parameters must be specified.

The MS terminated case is illustrated in the Figure 3.
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Figure 3 CS resource request by using the new RLC/MAC message.

3.2 Network’s reply

A network can reply by using existing radio resource management messages. As explained in the sub-clause 3.1 these messages shall be encapsulated in new RLC/MAC control message(s). For example, a PACKET CS COMMAND could encapsulate all the RR messages. This solution would be inline with the provision of SI message on PACCH, specified for the Network Assisted Cell Change procedure introduced in 3GPP REL-4. Another approach would be to add a new RLC/MAC message for each of the replies. The merits of this solution are not seen as good as the first one. In addition with the PACKET CS COMMAND message current packet control acknowledgement procedure with RRBP field can be used. This is inline with PACKET NEIGHBOUR CELL DATA message, which may encapsulate SI messages.

If a network can allocate both PS and CS resources then it sends the DTM ASSIGNMENT COMMAND message. When the MS receives this message it starts CS connection establishment and finally enters to the dual transfer mode. It is proposed that a network allocates directly TCH + PDTCH channel configuration to the MS instead of allocating SDCCH + PDTCH. The reasoning is that SDCCH + PDTCH is not currently specified and the location of the SDCCH is fixed. A network can also reallocate PS resources by using the DTM ASSIGNMENT COMMAND message if needed. It is also proposed that if PS resources are reallocated the DTM ASSIGNMENT COMMAND message shall not use more than the RR Packet Uplink/Downlink Assignment IE to describe more than one uplink/downlink TBF during this procedure. It is also proposed that by not specifying any PS resources in the DTM ASSIGMENT COMMAND, the mobile will assume that the current PS resources are valid.  Since the DTM ASSIGNMENT COMMAND message is very huge, especially the size of the conditional Frequency List parameter (the length is 4-132 octets) it is FFS whether the size of the parameter could somehow be limited. In rel-6 it is also possible to use extended RLC/MAC control message segmentation that would help in this case.

How to ensure that the packet resources are not dropped after the Packet CS Command has been sent and before the DTM Assignment is received is currently FFS.  

If a network cannot allocate PS resources then it sends the IMMEDIATE ASSIGNMENT message. When the MS receives this message it releases the PS connection and starts establishment of CS connection. In dedicated mode the MS may ask for PS resources by using the procedures specified in [2].

If a network cannot allocate CS resources then it sends the IMMEDIATE ASSIGNMENT REJECT message. When the MS receives this message it continues in packet transfer mode normally. All three previous cases are possible in the MS originated or terminated case.

To enhance more the MS terminated case it is proposed that a network could directly send the DTM ASSIGNMENT COMMAND message instead of sending the PACKET PAGING REQUEST message if it can allocate both PS and CS resources. In this case the MS does not need to send the PACKET CS REQUEST message. Whether this enhancement is worth the added complexity compared with having the MS always start the procedure is FFS.  

If a network cannot allocate PS resources in the MS terminated case then it sends the IMMEDIATE ASSIGNMENT message. When the MS receives this message it releases the PS connection and starts establishment of CS connection. In dedicated mode the MS may ask for PS resources by using the procedures specified in [2].

In both messages (DTM ASSIGNMENT COMMAND and IMMEDIATE ASSIGNMENT message) a new parameter to indicate that the message is being sent because of paging is needed. In addition MS’s support indication for this feature is needed in the MS Radio Access Capability IE. The proposed MS terminated case when both CS and PS resources can be allocated is presented in the Figure 4.
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 The MS terminated case with successful CS and PS resource allocation.
The indication that a network and the MS support this feature is needed in the GPRS Cell Options IE, MS RAC (if the network initiated procedure is adopted) and Classmark 3.
4. Conclusion

In this paper is presented how RR operation mode can be changed from the packet transfer mode to the dual transfer mode with minimal interruption to the packet service. The new RLC/MAC message and needed relevant parameters for the service request message (like number of attempts, spreading factor, timer etc.) have been described. In addition the reply of a network in different resource allocation situations have been highlighted. The paper also discusses how mobile terminated case can be enhanced even more to avoid sending the PACKET PAGING REQUEST message.

The advantages of this proposal are that there is no need to retransmit LLC PDU because of release of packet resources in the middle of the transmission of an LLC PDU, random access procedure on common control channels and following steps to dual transfer mode (Idle => randon access => SDCCH => TCH => DTM) can be avoided. The existing messages can also be used with the encapsulation and the mobile terminated case can be simplified even further. Based on these benefits it is seen feasible to enhance current DTM functionality.
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