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Abstract

This contribution proposes text for § 6 of 44.060 to cover paging in Iu mode. 

Issues for Resolution

The following issues arose during the analysis of paging for section 6.  TSG GERAN direction is needed here.  These issues are also highlighted in the proposed text.

1. Shall a single PACKET PAGING REQUEST message, when sent over a PCCCH, be allowed to contain a page for a mobile in A/Gb mode and a page for another mobile in Iu mode?   

The PACKET PAGING REQUEST message must accommodate at least the following parameters in Iu mode:  Paging Cause; CN domain identity.  A complete list must be drawn before § 11.2.10 can be completed.  The PACKET PAGING REQUEST message must also allow for the addition of future Iu mode information elements, which may affect the feasibility of combined A/Gb and Iu pages within a single message.

2. Are MSs that operate in GERAN Iu mode and support both Iu-PS and Iu-CS connections required to support simultaneous operation (PS/CS mode of operation per 3GPP TS 23.060)?  Does Class B operation not exist in GERAN Iu mode?  

3. Is the following statement accurate?  An MS that supports only CS mode of operation in GERAN Iu mode will never camp on a PCCCH; it will only support a CCCH.

Recommendation

For discussion and consensus.

6 Paging procedures in A/Gb mode

6a Paging Procedures in Iu Mode
The network may page a MS for the following purposes:

 To notify the MS of a Core Network page from either the CS domain or the PS domain.  The CN will send such a message when it wants to move the MS into CMM-connected or PMM-connected state for the CS or PS domain, respectively.   See 3GPP TS 23.060.   The mobile will perform an RRC connection establishment (if necessary) and will send a NAS response message appropriate for that CN.
 To trigger the MS to perform an RRC Cell Update procedure when the MS is in RRC-GRA-PCH state.  The GERAN initiates this paging in order to continue a downlink packet transfer.
RRC controls the overall paging procedure in GERAN by maintaining the RRC state for the MS.   RRC may request RLC/MAC paging procedures for the above cases when the MS is camped on a PCCCH or when the MS is allocated a PACCH on either shared or dedicated resources.   In all other cases, RRC will directly execute the paging.   See 3GPP TS 44.018 and 3GPP TS 43.051.  
When RRC notifies RLC/MAC to page a mobile station for any of the paging cases above, RLC/MAC performs the paging via the PACKET PAGING REQUEST message described in clause 11.2.10.  This message may be sent either on a PCCCH (when the MS is in MAC-Idle State) or on PACCH (when the MS is in MAC-Shared, MAC-DTM, or MAC-Dedicated state).
The RLC/MAC paging procedures apply in Network Operation Mode I and II.  The procedures also apply for the following Iu modes of operation per 3GPP TS 23.060:  PS/CS mode; PS mode.  A CS mode-only terminal is not expected to camp on a PCCCH.  (ACTION:  verify with TSG GERAN – issue 3).  
6a.1 Paging using PCCCH
Upon request from RRC, RLC/MAC will page the MS by sending a PACKET paging request message on an appropriate paging subchannel on PCCCH, considering the DRX parameters valid for each targeted mobile station.  The mobile MAC state is MAC-Idle.  Several mobiles may be addressed in one message.
For each mobile station that is paged, a CN domain identity and paging cause may be included in the PACKET PAGING REQUEST message.  See clause 11.2.10.  The CN domain identity and paging cause define why the mobile is being paged.  The MS determines the appropriate paging response taking into account its RRC state and its CS and PS signalling connection states.

6a.2 Paging using PACCH
Upon request from RRC, RLC/MAC will page the MS by sending a PACKET PAGING REQUEST message on PACCH.  Valid MS MAC states in this case are MAC-Shared, MAC-DTM, and MAC-Dedicated.    The MS necessarily has a PS signalling connection (PMM-Connected state) with an active TBF at the time of paging.  The network is able to perform this paging whenever the MS operates in Iu mode.
The paging message will contain information about the CS domain paging request.   The network shall send the PACKET PAGING REQUEST message to the mobile station on an appropriate PACCH.  The message includes the G-RNTI for MS identification.
6a.3 Paging response
Upon receipt of a Packet Paging Request message carried on PCCCH or PACCH, the MS shall respond based on the following:  the information contained within the paging request including the CN domain identity and page cause (if present), the mobile station’s RRC state, and the mobile station’s PS signalling connection state.  
When the MS is paged from the CS core network, the MS shall follow the RRC procedures for establishment of a dedicated channel as specified in 3GPP TS 44.018.
When the MS is paged from the PS core network, it shall establish an RRC connection if necessary, and send a NAS Service Request message over the appropriate signalling radio bearer.  A uplink TBF may need to be established for this purpose.  The mobile moves into MAC-Shared state if no CS signalling connection exists; otherwise it moves into MAC-DTM.
When the MS is paged for the purpose of continuing a downlink packet transfer (the MS is PS-connected, in RRC-GRA_PCH and MAC-Idle states), the mobile shall respond with a cell update as specified in 3GPP TS 44.018.   An uplink TBF will need to be established for this purpose.  The mobile moves into MAC-Shared state as part of the cell update process.

Rest of section is unchanged.





Issue 1 (for §11.2.10):   Shall the paging message be allowed to contain pages for mobiles in A/Gb mode and for mobiles in Iu mode?   The existing PACKET PAGING REQUEST message does not appear to have enough space to allow for backward-compatible encoding of Iu information.





Note: RRC  procedures for dedicated channel establishment in Iu mode are not yet complete in 44.018.  They may include either responding to the page over a RACH, or responding via a SRB (i.e. TBF).  In either case, the text in this section of 44.060 does not need to change.








