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During the last TSG GERAN #2 meeting, critical interoperability problems related to the one-phase contention resolution have been spotted by Ericsson in Tdoc TSG GERAN 0368. Divergent and incompatible implementations in R97 can lead to confidentiality issues (i.e. a mobile station may receive data intended for another mobile station), and can prevent interoperability between equipments of different manufacturers. Then it was agreed during the meeting that clarifications were requested for R97.

The mobile station behaviour, during the contention resolution phase, needs to be clarified in regards to the following issues : 

· shall a mobile station act on a RLC/MAC control message ?

· shall a mobile station answer to a polling request ?

1. Shall the mobile station act on a RLC/MAC control message ?

The question here is whether the mobile station shall apply the MAC procedures defined in clause 8 of the 3GPP TS 04.60 when it is in contention resolution phase.

It is our understanding that a R97 onwards mobile station shall apply them. Indeed these sections define the mobile station behaviour when transfering data with the network : 

· listening of USF for dynamic allocation

· PACCH operation

· transfer of RLC/MAC blocks

· neighbour cell power measurement

This is the case when the mobile station is in contention resolution phase. In addition, there is also no reason why a mobile station in contention resolution phase would ignore a Packet PDCH Release message, a Packet Cell Change Order message, a Packet TBF release message… just to give a few examples. 

However, for confidentiality reasons, a mobile station shall not accept a downlink TBF assignment during the contention resolution phase unless the assignment message addresses the mobile station by the TLLI. This was forgotten so far, hence a new requirement is needed from R97.

Besides, to minimize uplink data transfer interruption, it was also suggested in Ericsson’s document that the mobile station ignores a downlink assignment received during the contention resolution phase in case it would violate the multislot capability of the mobile station. Provided it is clarified that the mobile station shall apply the MAC procedures defined in clause 8 of the 3GPP TS 04.60, these requirements are already defined in section 8.1.1.1.3.1 and 8.1.1.3.5.1. No change is then required on that point. 

2. Shall a mobile station answer to a polling request ?

The question here is whether the mobile station shall answer to a polling request  when it is in contention resolution phase. Reminding that the acknowledgment defined in 3GPP TS 04.60 is just an acknowledgement of the physical receipt of a message (this is not an applicative acknowledgement), this issue shall be addressed separately from the first issue.

The 3GPP TS 04.60 specifies the following requirements in section 10.4.5 : 

The RRBP value specifies a single uplink block in which the mobile station shall transmit either a PACKET CONTROL ACKNOWLEDGEMENT message or a PACCH block to the network. If the RRBP field is received as part of an RLC/MAC block containing an RLC/MAC control block containing any message except Packet Paging Request, Packet Access Reject, and Packet Queueing Notification, the mobile station shall transmit a PACKET CONTROL ACKNOWLEDGEMENT message in the uplink radio block specified. If the RRBP field is received as part of an RLC/MAC block containing an RLC/MAC control block containing a Packet Paging Request, Packet Access Reject, or Packet Queueing Notification message, the mobile station shall ignore this RRBP field. The mobile station shall only react on RLC/MAC control blocks containing a valid RRBP field if the mobile station is unambiguously addressed eitherin the downlink RLC/MAC control block header or in the control message itself. If the control message is segmented into more than one downlink RLC/MAC control blocks the mobile station shall react only on RLC/MAC control blocks containing a valid RRBP field if the mobile station is unambiguously addressed in the downlink RLC/MAC control block header.

The sentence “The mobile station shall only react on RLC/MAC control blocks containing a valid RRBP field if the mobile station is unambiguously addressed eitherin the downlink RLC/MAC control block header or in the control message itself” has lead to different understandings on whether a mobile station in contention resolution phase shall answer to a polling request. 

It is our understanding that this sentence was introduced to cope with segmented downlink RLC/MAC control blocks (Tdoc 2-99-489, CR 04.60 A258r3, approved at SMG29 mid 1999), and not at all to cover the case of the contention resolution phase. The reason for change is given below : 

Only unambiguously addressed MS shall respond to a downlink RLC control block containing a valid RRBP. The MS can be addressed either in the downlink RLC control block header or in the control Message itself. In case of segmented control messages the MS is not able to decode the control Message to decide if it is addressed or not (first received control block may contain a poll ; but the control message can only be decoded if both control blocks belonging to the control message are already received). Therefore the MS shall be addressed in the downlink RLC control block header in case of segmented control messages.
This is also confirmed by the section 8.6 of TS 04.60 which also applies to the mobile station in contention resolution phase (see previous paragraph).

As such, we understand that a R97/98/99 mobile station shall answer to a polling request, whether it is in packet idle mode, packet transfer mode, or in-between : contention resolution phase, or in packet access procedure (i.e. state between the mobile has sent the packet channel request and it waits for the assignment message).  This understanding is also consistent with the following requirements defined in the TS 04.18 section 3.5.2.1.3.2 and 04.60 section 7.1.2.2.3 : 

· the mobile station can be polled in the IMMEDIATE ASSIGNMENT message allocating an uplink or a downlink TBF

· the mobile station can be polled after having received a Packet Queuing Notification message

In the two above cases, it is also possible, as during the contention resolution phase, that several mobile stations contend for the uplink access and then answer to the polling request. 

3. Conclusions

A CR is drafted on R97/98/99 3GPP TS 04.60 to : 

· clarify that a mobile station shall answer to a polling request in packet idle mode, packet transfer mode or in-between

· clarify that the MAC procedures defined in the clause 8 shall also be applied during the contention resolution phase

· add the requirement that the mobile station shall not act on a downlink assignment during the contention resolution phase unless the assignment message addresses the mobile station by the TLLI
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