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CS Paging in RRC Cell_Shared

1. Introduction

The current paging concept paper [1] proposes the use of paging to initiate a CS connection with an MS in RRC Cell_Shared state.  Given that the location of the MS is known to the cell level by the network, this is felt to be unnecessary.

This paper proposes a method of assigning unsolicited signalling resources to an MS in RRC Cell_Shared state, while minimising the use of the common control channels.

2. Current procedures for establishing a CS connection

Currently, the network pages the MS using a (packet) paging request indicating the type of channel required to respond to the CS connection (e.g. SDCCH, TCH).  

In MAC_Idle mode this requires the MS to respond using Channel Request procedures to access the network.

In MAC_Shared state, upon receiving a CS paging request, the MS behaviour is to abort the TBF, establish the CS connection using the normal procedures, and then to re-establish a TBF using DTM establishment request in order to resume the data transfer in MAC_DTM mode. 

3. Proposed procedures for establishing a CS connection

Given that the location of the mobile in cell_shared is known to the cell level, the transmission of the paging message on the (P)CCCH may be considered as unnecessary.  New procedures are described below for some of the MAC states, while for others, the current procedures are adequate.  A more detailed comparison of the two procedures is provided in section 5.1

This paper proposes an alternative solution for unsolicited assignment in GERAN for an MS in RRC Cell_Shared.  

The proposal is that when the GERAN receives a CS page from the CN, it shall send an unsolicited radio resource assignment message (i.e. Immediate assignment, DTM assignment, Packet uplink assignment) to the MS assigning a signalling radio bearer.  The MS shall act upon the assignment message normally and then send an initial direct transfer message to the CN as if responding to a paging request.  This proposal requires few changes within the RAN and to the MS, and no perceived changes to the CN. 

The advantage of the proposal is that the MS has no need to make a random access, hence removing the problem of collision and back-off by the MS, and reducing the load on the (P)CCCH.

MS behaviour in the case where the new procedure fails is FFS (either repeat the procedure, or perform a “normal” paging from GERAN.

Note:

In Figure 3 and Figure 4, it may be possible to omit the paging request (message 4) and instead propose that an unsolicited packet uplink assignment message received on the PACCH will be sufficient to identify a paging request from the BSC.  This is currently ffs.

3.1 Assigning a DBPSCH SRB

This section examines the methods used in assigning a DBPSCH as an SRB

Note:   
The current DTM assignment procedures are inefficient when assigning a new CS connection to an MS which currently has active TBFs.  Hence, it is proposed to adopt the proposed changes in the DTM stage 2 document (43.055) in  clause 6.1.3.

3.1.1 MAC_Idle, Assign DBPSCH SRB

An MS in MAC_Idle state has no active resources assigned to the MS, but the location of the MS is known to the cell level by GERAN.  The MS is identified by it’s G-RNTI.

The proposed procedure is shown in Figure 1.  A description of the events is described below:

1. BSC receives a CS page from the CN.

2. BSC assigns the MS a SRB on a SBPSCH using a Packet Downlink Assignment on the (P)CCCH.

3. MS acknowledges the assignment using a Packet Downlink Ack/Nack on the PACCH or FACCH shared (FFS) associated with the newly assigned SRB.  MS is now in MAC_Shared state.

4. BSC sends a DTM assignment on the newly assigned SRB, allocating a DBPSCH SRB.  The MS moves to MAC_DTM state.  The MS is identified by it’s G-RNTI.

5. MS responds on the newly assigned SRB by sending a initial direct transfer message to the BSC containing a service request (page response)

6. BSC forwards the service request to the relevant CN node.  The network releases the SBPSCH SRB used to carry the DTM assignment command, the MS enters the MAC_Dedicated state and the call set-up continues.
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Figure 1  Unsolicited assignment for an MS in RRC Cell_Shared, MAC_Idle.  Assign a DBPSCH SRB.

3.1.2 MAC_Shared, assign DBPSCH SRB

An MS in MAC_Shared state already has a SBPSCH assigned to it.  This can be either a URB or a SRB.  The RB has an associated RLC signalling channel , either PACCH or FACCH shared (ffs).  The MS is identified by it’s G-RNTI.

The proposed procedure is shown in Figure 2, and a description of the events is given below:

1. BSC receives a CS page from the CN.

2. BSC assigns the MS a new SRB on a SBPSCH using a Packet Downlink Assignment on the PACCH or FACCH shared (ffs) associated with the currently established RB(s).  The MS is identified by it’s G-RNTI/TFI

3. MS acknowledges the assignment using a Packet Downlink Ack/Nack on the PACCH or FACCH shared (ffs) associated with the newly assigned SRB.  MS is now in MAC_Shared state.

4. BSC sends a DTM assignment on the newly assigned SRB, allocating a DBPSCH SRB.  The MS moves to MAC_DTM state.  

5. MS responds on the newly assigned SRB by sending a initial direct transfer message to the BSC containing service request (paging response).

6. BSC forwards the service request to the relevant CN node.  The network releases the SBPSCH SRB set-up to carry the DTM assignment message and the call set-up continues.
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Figure 2 Unsolicited assignment for an MS in RRC Cell_Shared, MAC_Shared.  Assign a DBPSCH SRB.

3.2 Assigning a SBPSCH SRB

This section examines the methods used in assigning a SBPSCH as an SRB

3.2.1 MAC_Idle, Assign SBPSCH SRB

An MS in MAC_Idle state has no active resources assigned to the MS, but the location of the MS is known to the cell level by GERAN.  The MS is identified by it’s G-RNTI.

The proposed procedure is shown in Figure 3, and a description of the events is given below:

1. BSC receives a CS page from the CN.

2. BSC assigns the MS a new SRB on a SBPSCH using a Packet Downlink Assignment on the PCCCH.  The MS is identified by it’s G-RNTI

3. MS acknowledges the assignment using a Packet Downlink Ack/Nack on the PACCH or FACCH shared (FFS) associated with the newly assigned SRB.  MS is now in MAC_Shared state.

4. BSC sends a packet paging request to the MS on the newly assigned SRB indicating CS page.  

5. Upon receiving an RLC acknowledgement (correlating to the page) from the MS, the BSC responds with a Packet Uplink Assignment, assigning resources to the SRB for the anticipated paging response.

6. MS sends an initial direct transfer message containing service request (page response) to the BSC on the newly assigned SRB.  

7. The BSC forwards the service request (paging response) to the relevant CN node, and releases the DL and UL SRBs.
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Figure 3  Unsolicited assignment for an MS in RRC Cell_Shared, MAC Idle.  Assign a SBPSCH SRB

3.2.2 MAC_Shared, Assign SBPSCH SRB

An MS in MAC_Shared already has an active TBF, either in the form of an SRB or a URB.  Hence, a PACCH or FACCH shared (ffs) is already available for use for any RLC/MAC control messages sent from the BSC.  The MS can be identified by it’s G-RNTI or TFI

The proposed procedure is shown in Figure 4, and a description of the events is given below:

1. BSC receives a CS page from the CN.

2. BSC assigns the MS a new SRB on a SBPSCH using a Packet Downlink Assignment on the PACCH or FACCH shared (ffs).  

3. MS acknowledges the assignment using a Packet Downlink Ack/Nack on the PACCH or FACCH shared (ffs) associated with the newly assigned SRB.

4. BSC sends a packet paging request to the MS on the newly assigned SRB indicating CS page.  

5. Upon receiving an RLC acknowledgement from the MS (correlating to the page), the BSC responds with a Packet Uplink Assignment, assigning resources to the SRB for the anticipated paging response.

6. MS sends an initial direct transfer message containing service request (page response) to the BSC on the newly assigned SRB.  

7. The BSC forwards the service request (paging response) to the relevant CN node, and releases the SRBs assigned during this procedure.
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Figure 4  Unsolicited assignment for an MS in RRC Cell_Shared, MAC_Shared.  Assign a SBPSCH SRB

3.3 MAC_Dedicated and MAC_DTM

An MS in MAC_Dedicated or MAC_DTM already has an active CS connection to the core network.  Since it can be reasonably assumed that only one CS call may be ongoing at once, it is felt that current procedures for indicating call waiting to the MS are sufficient.  

4 Conclusion

The proposals presented in this paper are intended to remove unnecessary signalling traffic from the (P)CCCH and also to identify the procedures for paging an MS in RRC cell shared state.  The procedures shown allow for the configuration of a SBPSCH or DBPSCH based SRB to allow full flexibility for the GERAN.

Use of DBPSCH as an SRB is an implicit waste of spectral resources, as the signalling will be sporadic.  The use of SBPSCHs will only use resources when required

However, if a DBPSCH is assigned, it will be necessary to change the mobiles procedures, and the extra complexity does not provide any perceived benefits.    Also, the assignment of SBPSCH SRBs do not require any change to procedure (if the PUA as an implicit paging is agreed, then the changes that will introduce are ffs)

Hence, it is proposed that the network only be able to assign SBPSCH as unsolicited resources.

This paper makes the following recommendations in order for direct assignment of resources to be possible for an MS in RRC Cell_Shared mode:

1. The following messages shall be modified to include the G-RNTI

i. Packet Downlink Assignment

ii. Packet Paging Request

iii. Packet Uplink Assignment

2. The RAN is able to map TMSI to G-RNTI (in order to send an unsolicited assignment to an MS without invoking contention resolution)

3. The MS, upon receiving a packet uplink assignment message while in RRC Cell_Shared, is required to check that the random access timers are not running.  If they are not, then the MS should treat these messages as CS paging requests as well as an assignment message and respond accordingly.

4. The GERAN should only assign SBPSCH resources as a SRB while in cell_shared (other RRC states are ffs)
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