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Iu Related Broadcasting on BCCH and PBCCH

1. Introduction

In TSG GERAN#7 was agreed as the working assumption to make mandatory the Packet Control Channels (PCCCH and PBCCH) for Iu mode in Rel-5 onwards [1]. One issue was raised regarding the introduction of PBCCH and PCCCH to support Iu mode in a cell that already supports A/Gb. In fact it was argued that in this case it shall be possible to hide the Packet Control Channels from pre Rel-5 mobile stations (or generally MSs that do not support Iu mode of operation). The purpose of this document is to give background for discussion and to present one possible solution given this requirement. This solution is applicable if and only if it is required in a cell to be able to keep A/Gb mode only capable mobile stations on CCCH while PCCCH would be available only for Iu mode capable mobile stations.
2. Description of the open issue

Up to GPRS Release 4, the Packet Control Channels have been defined as mandatory for the mobile stations supporting GPRS and optional for the network, with all the drawbacks it implies for testing the PCCCH and PBCCH features thoroughly and reliably. If PCCCH is present in the cell, the MS supporting GPRS must camp on it. 

As mentioned in [1] by the time Rel-5 is deployed, the the Packet Control Channels will have been introduced in most A/Gb mode cells and in order to deploy Iu mode meaningfully, the Packet Control Channels should be supported in all Iu mode cells. However, it is reasonable to assume that some A/Gb mode cells might evolve without necessarily getting the Packet Control Channels and it should be possible to hide the Packet Control Channels to A/Gb mode only capable mobile stations in cells supporting both Iu and A/Gb modes. Hereafter in this document A/Gb mode capable mobile station refers to all A/Gb mode capable MSs including Rel-5 A/Gb mode mobiles.

3. Solution

In order to allow A/Gb mode capable mobile stations to stay on CCCH and Iu mode capable mobile stations to camp on PCCCH, a solution is proposed. This solution does not prevent the case where A/Gb mode capable MSs and Iu mode capable MSs both camp on PCCCH. This means effectively that the camping on PCCCH is decided by the network operator.

3.1 System Information 13

System Information 13 (SI 13) is modified to broadcast A/Gb mode parameters for CCCH operation and additionally the PBCCH parameters in the Iu mode cell. PBCCH parameters are moved into own struct to clarify the coding. Table1 illustrates the proposed changes to SI 13 Rest Octets for Rel-5.

	< SI 13 Rest Octets > ::=

      { L | H 

           < BCCH_CHANGE_MARK : bit (3) >

           < SI_CHANGE_FIELD : bit (4) >

           { 0 | 1   < SI13_CHANGE_MARK : bit (2) >


< GPRS Mobile Allocation : GPRS Mobile Allocation IE > }
 -- Defined in 3GPP TS 44.060
           { 0




 -- PBCCH not present in cell :

< RAC : bit (8) >


< SPGC_CCCH_SUP : bit >


< PRIORITY_ACCESS_THR : bit (3) >


< NETWORK_CONTROL_ORDER : bit (2) >


< GPRS Cell Options : GPRS Cell Options IE >
 -- Defined in 3GPP TS 44.060


< GPRS Power Control Parameters : GPRS Power Control Parameters struct >

           | 1




 


< PBCCH Parameters : PBCCH Parameters struct >            -- PBCCH present in cell :
                       


           }

           { null | L


-- Receiver compatible with ealier release
           | H 




-- Additions in release 99 :

< SGSNR : bit > 



           { null | L 


-- Receiver compatible with earlier release

           | H 




-- Additions in release R4°:

< SI_STATUS_IND°: bit > } }
           { null | L                                                                      -- Receiver compatible with earlier release

           | H                                                                                                      -- Additions in release 5 :
                       { 0 | 1    < Iu PBCCH Parameters : PBCCH Parameters struct > }  
      }

      < spare padding > ;



	< GPRS Power Control Parameters struct > ::=

      < ALPHA : bit (4) >

      < T_AVG_W : bit (5) >

      < T_AVG_T : bit (5) >

      < PC_MEAS_CHAN : bit >

      < N_AVG_I : bit (4) >;



	< PBCCH Parameters struct > ::=
      < PSI1_REPEAT_PERIOD : bit(4) >
      < PBCCH Description : PBCCH Description struct > ;


	< PBCCH Description struct > ::=

      <Pb : bit (4)

      < TSC : bit (3) >

      < TN : bit (3) >

      { 00 
-- BCCH carrier
      | 01 
< ARFCN : bit (10) >

      | 1 
< MAIO : bit (6) >} ;




Table 1. Proposed Changes to SI 13 for Rel-5.

Frequency hopping sequence (indirect hopping) indicated in SI13 need to be reduced from 50 to 32 frequencies in order to avoid exceeding the maximum length of the SI13 rest octets. 

PSI13 has to be changed to include the same enhancement.

The behaviour of the mobile station is different based on the mobile station’s capability:

· A/Gb mode capable MS camps on CCCH if network does not support PCCCH. If network supports PCCCH then A/Gb mode capable MS must camp on PCCCH.

· Iu mode capable MS camps on PCCCH. Iu mode capable MS is able to decode the Iu PBCCH parameters given in the SI 13.

3.2 Paging

This chapter describes two possible paging options. In both cases Iu is supported.

· If network does not support PCCCH for A/Gb mode capable mobile stations then A/Gb mode capable MSs are paged via CCCH and Iu mode capable mobile stations via PCCCH. 

· If network supports PCCCH for A/Gb mode capable mobile stations then both A/Gb mode and Iu mode capable mobile station are paged via PCCCH. 

3.3 Encapsulation of PSI messages on PACCH

As described in the previous chapters it is possible in Rel-5 that A/Gb mode capable mobiles camp on CCCH and Iu mode capable mobiles camp on PCCCH. Based on this fact there is a problem with broadcasting of SI and PSI messages. In fact, the network can send PSI messages on the PACCH to mobile stations in MAC-Shared state
. However, a mobile station in packet transfer mode
 (i.e. camping on CCCH in this cell) that would be multiplexed onto the same timeslot as the mobile station in Iu mode would as well receive this PSI message and might therefore be interfered as it does not expect the reception of any PSI message. 

To solve this problem a new RLC/MAC control message is proposed: Iu PACKET SYSTEM INFORMATION (PSI) CONTAINER message. This message is used when Packet System Information (PSI) messages need to be sent on the PACCH in the GERAN Rel-5 cell. The Iu PSI Container message encapsulates any PSI message, except PSI13, PSI14 and PSI15. These three messages are meant for all mobiles, regardless of the control channel in use. The Iu PSI Container message is ignored by A/Gb mode capable mobiles because of unknown RLC/MAC message type. Therefore, the possible interference for A/Gb mode capable mobiles not assuming to receive PSI messages is avoided.

All PSI messages brodcast on PBCCH except PSI1 and PSI3 may have several instances, thus not having any restrictions with the encapsulation. Relating to PSI3, there is no problem since it contains serving cell parameters that fit fine in the message and neighbour cell parameters. The neighbour cell parameter information is continued in PSI3bis messages so there are no problems. Our calculations have shown (see Appendix A) that with Iu PSI Container message there are for Rel-4 use free space available (3 bits), even if PSI1 is at maximum length.

Additionally, the Iu mode specific PSI message(s) can be used as such since they will not be recognized by A/Gb mode mobile stations.

Table 2 depicts the content of the Iu Packet System Information Container message and Table 3 presents the details of information element content.  

	< Iu PSI Container message content > ::=

      < PAGE_MODE : bit (2) >

      < PSI_MESSAGE_TYPE : bit (6) >

      < PSI_MESSAGE : < PSI message content > >

      < padding bits >

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


Table 2. The Iu Packet System Information Container elements.
	PAGE_MODE (2 bit field)
This field describes which type of page mode used, i.e. either normal paging, extended paging, paging reorganization or same as before from the previous page mode. The mobile station shall ignore this field if the message is received on the PACCH.

 

	PSI_MESSAGE_TYPE (6 bit field)
This field indicates the type of PSI message is encapsulated in this message. This field may indicate any valid Packet System Information message type. 

PSI_MESSAGE contains the contents of the PSI message type indicated. For example, if field PSI_MESSAGE_TYPE indicates Packet System Information Type 1 message, PSI_MESSAGE contains < PSI1 message content >. Extra octets of padding bits at the end of the PSI message may be excluded.




Table 3. The Iu Packet System Information Container element details.

4. CONCLUSIONS

This paper presents a solution to hide the Packet Control Channels away A/Gb mode only capable mobile stations in cells supporting both Iu and A/Gb modes. Namely, firstly adding PBCCH parameters as a Rel-5 additions to the SI 13 Rest Octets. And secondly proposing the new RLC/MAC message to encapsulate PSI messages and thus avoiding possible interference for A/Gb mode capable mobile stations working on the PDTCH. 

This solution is applicable if and only if it is required in a cell to be able to keep A/Gb mode only capable mobile stations on CCCH while PCCCH would be available only for Iu mode capable mobile stations. The easiest solution standard-wise would be that both A/Gb and Iu mode capable mobile stations camp on PCCCH in GERAN Rel-5 Iu cell. 
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6. Appendix A: PSI1 Free Space calculation

Based on 44.060 ver. 4.3.0. Available Space 176
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