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DBPSCH Allocation via PCCCH

1. INtroduction

In Iu mode, an Iu MS shall camp on PCCCH in any cell supporting Iu. The MS need not be GPRS attached to monitor the PCCCH. This contribution proposes new procedures enabling the assignment of dedicated channels via the PCCCH. The allocation of DBPSCH via PCCCH was agreed in principle in TSG GERAN#7. This paper clarifies the PACKET DBPSCH ASSIGNMENT message. 

2. Iu MS Capability

In A/Gb mode, a paging request from the network indicates the type of channel needed for the next exchange of signalling information between this mobile station and the network. This indication is given within the CHANNEL NEEDED IE. Depending on the MS capability the paged MS will randomly request a channel corresponding, if possible, to the one the network indicated, as is shown in the table below [2] representing the CHANNEL REQUEST causes values.


MS Capability

Paging Indication
Full Rate only
Dual Rate
SDCCH only

Any channel
100xxxxx
100xxxxx
100xxxxx

SDCCH
0001xxxx
0001xxxx
0001xxxx

TCH/F
100xxxxx
0010xxxx
0001xxxx

TCH/H or TCH/F
100xxxxx
0011xxxx
0001xxxx

Note: It is assumed that the capability of GERAN Rel5 Iu MS corresponds in A/Gb mode to Dual Rate.

Table 1. CHANNEL REQUEST message in A/Gb mode (when answering to paging for RR connection establishment). See table 9.1.8.2 in 3G 44.018

In Iu mode it is assumed that the MS capability be equivalent to a Dual Rate in A/Gb mode. Therefore, CHANNEL NEEDED IE is not needed as such in Iu mode when paging an Iu MS. Further, in Iu mode, not only SDCCH and TCH may be mapped on a DBPSCH, but also PDTCH (similarly to early TCH allocation, early PDTCH on DBPSCH allocation should be possible). 

3. PROPOSAL

3.1 PACKET CHANNEL REQUEST

The PACKET CHANNEL REQUEST on PRACH should include one (or more) new access request(s) for Iu mode. 

As suggested in [1], the following should be added into the 11-bit PCR: One-Phase Access for RLC unack mode, Dedicated channel request and if needed (vs RRC procedure) a new cause to treat emergency calls.

Note that on the 11-bit PCR, it is not needed to distinguish SRBs based upon their respective identities. Like in GPRS, signalling shall be treated as having the highest Radio Priority. Therefore all access causes (One-phase access, two-phase access, short access, dedicated channel request) that can be used for requesting radio resources for SRBs will include the highest Radio Priority. This is enough as the radio priority is detected by the network that can react accordingly, and it allows the MS to access the PRACH more or less often (high and low priority respectively. 

For the 8-bit PCR, existing cause values (e.g. MM procedure) can be reused as proposed in [1] enabling the distinction between SRBs and other RBs, as the Radio Priority cannot be included within the access cause itself.
3.2 PACKET DBPSCH ASSIGNMENT message

It is proposed to introduce a new RLC/MAC Control Message to be sent on PAGCH as an answer to e.g. a request for radio resources: PACKET DBPSCH ASSIGNMENT. Because the allocation of resources on DBPSCH is under RRC responsibility, the sending of this message at RLC/MAC must be triggered by RRC, and the parameters needed to allocate these resources must be provided by RRC.

This message can be identified by Rel5 Iu MSs only. A new downlink message type is proposed to be used:

< MESSAGE TYPE : bit(6) == 001110 > < PACKET DBPSCH ASSIGNMENT message content >

The message itself is proposed to be encoded as follows:

< PACKET DBPSCH ASSIGNMENT message content > ::=


< PAGE_MODE : bit(2) >


{
0|1 < PERSISTENCE_LEVEL : bit(4) > * 4 }


{
{ 
00 < G-RNTI : bit(32) >   -- Assignment of a dedicated channel to a MS in RRC-Cell Shared state, MAC-Idle state: GERAN initiated. Message sent on PAGCH



|
01 < Global_TFI : < Global_TFI IE > > 
-- Assignment of a dedicated channel to a MS in MAC-Shared state: message sent on PACCH.


|
1
< Packet Request Reference : < Packet Request Reference IE > > } -- Assignment of a dedicated channel to a MS in MAC-Idle state: answer to a random access. Message sent on PAGCH



{
0


-- Message Escape






< CHANNEL_DESCRIPTION : < CHANNEL DESCRIPTION IE > >











< padding bits >






! < Non-distribution part error : bit(*) = < no string > > }




! < Message escape : { 1 } bit(*) = < no string > > }
-- Extended for future use

! < Address information part error : bit(*) = < no string > > }

! < Distribution part error : bit(*) = < no string > >;

PAGE_MODE (2 bit field)

This field is described in clause 12.20.

PERSISTENCE_LEVEL (4 bit field for each Radio Priority 1..4)

This field is defined in subclause 12.14, PRACH Control Parameters.

Packet Request Reference

This information element is defined in subclause 12.11.

CHANNEL_DESCRIPTION_IE

This information element is described below.

< CHANNEL_DESCRIPTION_IE > ::=

{ < CHANNEL_TYPE : bit (3) >

  < TIMESLOT_NUMBER : bit (3) >

  < TSC : bit (3) > -- already described in 44.060

  0 < MAIO : bit (6) > -- already described in 44.060

     < HSN : bit (6) > -- already described in 44.060

  | 1 < ARFCN : bit (10) > };


CHANNEL_TYPE (3 bit field)
This field indicates the type of channel allocated to the mobile station.

 Bit
3 2 1
0 0 0


SDCCH/4 + SACCH/C4
0 0 1 


SDCCH/4
0 1 0


SDCCH/8 + SACCH/C8
0 1 1


SDCCH/8
1 0 0


TCH/F + SACCH/TF
1 0 1


TCH/H + SACCH/TH
1 1 0


PDTCH/F + SACCH/TF
1 1 1


PDTCH/H + SACCH/TH


TIMESLOT_NUMBER (3 bit field)
This field is the binary representation the timeslot number of the allocated timeslot of the channel indicated in CHANNEL_TYPE.

Note that instead of having explicitly the CHANNEL DESCRIPTION IE, this message could as well contain a transparent RRC container of which the content would be filled in by RRC and the container transferred from RRC to MAC. Regardless of which alternative should be kept, the DBPSCH parameters shall anyway be transferred from RRC to the MAC sublayer by means of primitive exchange between RRC and MAC.

< RRC_Container_IE : <RRC_Container_IE> >

< RRC_Container_IE > ::=

    { < Size : bit (7) >  -- A bigger size could as well be considered

      < RRC_Container : bit(val(Size)) > };

4.  Conclusions

This contribution refines the mechanism for allocating a DBPSCH via the PCCCH. The use of this message has been extended to allow for allocating a DBPSCH not only as an answer to a random access.  
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