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	*** First Change ***


1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications ".

[2]
3GPP TS 23.003: "Numbering, addressing and identification".

[3]
3GPP TS 23.034: “High Speed Circuit Switched Data (HSCSD) – Stage 2”.

[4]
3GPP TS 43.052: "GSM Cordless Telephony System (CTS), Phase 1; Lower layers of the CTS Radio Interface; Stage 2".

[5]
3GPP TS 43.059: “Functional stage 2 description of Location Services (LCS) in GERAN”.

[6]
3GPP TS 43.064: "General Packet Radio Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2".

[7]
3GPP TS 43.246: "Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2".

[8]
3GPP TS 44.003: "Mobile Station - Base Station System (MS - BSS) interface Channel structures and access capabilities".

[9]
3GPP TS 44.006: "Mobile Station - Base Station System (MS - BSS) interface Data Link (DL) layer specification".

[10]
3GPP TS 44.018: "Mobile radio interface layer 3 specification, Radio Resource Control Protocol".

[11]
3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS interface; Radio Link Control (RLC) and Medium Access Control (MAC) Layer Specification".

[12]
3GPP TS 44.056: "GSM Cordless Telephony System (CTS), Phase 1; CTS radio interface layer 3 specification".

[13]
3GPP TS 45.003: "Channel coding".

[14]
3GPP TS 45.004: "Modulation".

[15]
3GPP TS 45.005: "Radio transmission and reception".

[16]
3GPP TS 45.008: "Radio subsystem link control".

[17]
3GPP TS 45.010: "Radio subsystem synchronization".

[18]
3GPP TS 45.056: "GSM Cordless Telephony System (CTS), Phase 1; CTS-FP radio subsystem".

[19]
3GPP TR 45.902: “Flexible Layer One”.

[20]
3GPP TS 46.031: “Discontinuous Transmission (DTX) for full rate speech traffic channels”.

[21]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols - Stage 3".
[22]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service Description; Stage 2".
	***Next Change ***


3.3.2.3
Broadcast control channel (BCCH)

The broadcast control channel broadcasts general information on a base transceiver station per base transceiver station basis. Of the many parameters contained in the BCCH, the use of the following parameters, as defined in 3GPP TS 44.018 are referred to in subclause 6.5:

a)
CCCH_CONF which indicates the organization of the common control channels:


From this parameter, the number of common control channels (BS_CC_CHANS) and whether or not CCCH or SDCCH are combined (BS_CCCH_SDCCH_COMB = true or false) are derived as follows:

	CCCH_CONF
	BS_CC_CHANS
	BS_CCCH_SDCCH_COMB

	000
	1
	false

	001
	1
	true

	010
	2
	false

	100
	3
	false

	110
	4
	false


b)
BS_AG_BLKS_RES which indicates the number of blocks on each common control channel reserved for access grant messages: 
3 bits (before channel coding) range 0 to 7.

In a routing area where eDRX is supported, the number of blocks per 51-multiframe reserved for AGCH is subject to the requirement that all cells in the routing area shall have the same number of paging blocks per 51-multiframe:
c)
BS_PA_MFRMS which indicates the number of 51-multiframes between transmission of paging messages to mobiles of the same paging group:
3 bits (before channel coding) range 2 to 9.

An exception is the case of a cell where eDRX is supported (see 3GPP TS 44.018 [10]) in which case the number of 51-multiframes between transmissions of paging messages is based on the eDRX value negotiated between the MS and the network - see Table 6.5.6a.1
d)
support of GPRS 


The BCCH shall indicate whether or not packet switched traffic is supported. If packet switched traffic is supported and if the PBCCH exists, then the BCCH shall broadcast the position of the packet data channel (PDCH), as defined in subclause 6.3.2.1, carrying the PBCCH. (See sub-clause 1.3).
	***Next Change ***


6.5
Operation of channels and channel combinations

6.5.1
General

i)
A base transceiver station must transmit a burst in every timeslot of every TDMA frame in the downlink of radio frequency channel C0 of the cell allocation (to allow mobiles to make power measurements of the radio frequency channels supporting the BCCH, see 3GPP TS 45.008). In order to achieve this requirement a dummy burst is defined in subclause 5.2.6 which shall be transmitted by the base transceiver station on all timeslots of all TDMA frames of radio frequency channel C0 for which no other channel requires a burst to be transmitted.

ii)
Timeslot number 0 of radio frequency channel C0 of the cell allocation must support either channel combinations iv) or v) in subclause 6.4.1. No other timeslot or allocated channel from the cell allocation is allowed to support channel combinations iv) or v) in subclause 6.4.1.

iii)
The parameter BS_CC_CHANS in the BCCH defines the number of basic physical channels supporting common control channels (CCCHs). All shall use timeslots on radio frequency channel C0 of the cell allocation. The first CCCH shall use timeslot number 0, the second timeslot number 2, the third timeslot number 4 and the fourth timeslot number 6. Each CCCH carries its own CCCH_GROUP of mobiles in idle mode. Mobiles in a specific CCCH_GROUP will listen for paging messages and make random accesses only on the specific CCCH to which the CCCH_GROUP belongs. The method by which a mobile determines the CCCH_GROUP to which it belongs is defined in subclause 6.5.2.

iv)
The parameter BS_CCCH_SDCCH_COMB in the BCCH (see subclause 3.3.2) defines whether the common control channels defined are combined with SDCCH/4(0.3) + SACCH/C4(0.3) onto the same basic physical channel. If they are combined then the number of available random access channel blocks (access grant channel blocks and paging channel blocks; see following), are reduced as defined in table 5 of clause 7.

v)
The PCH, AGCH, NCH and BCCH Ext may share the same TDMA frame mapping (considered modulo 51) when combined onto a basic physical channel. The channels are shared on a block by block basis, and information within each block, when de‑interleaved and decoded allows a mobile to determine whether the block contains paging messages, notification message, system information messages or access grants. However, to ensure a mobile satisfactory access to the system a variable number of the available blocks in each 51-multiframe can be reserved for access grants and system information messages, only. The number of blocks not used for paging (BS_AG_BLKS_RES) starting from, and including block number 0 is broadcast in the BCCH (see subclause 3.3.2). As above the number of paging blocks per 51-multiframe considered to be "available" shall be reduced by the number of blocks reserved for access grant messages.
The number of paging blocks per 51-multiframe shall be the same for all cells in a routing area where eDRX is supported to ensure the nominal paging group of a MS that uses eDRX (see 3GPP TS 44.018 [10]) occurs at the same location (i.e. in the same paging block) within the set of 51-multiframes comprising its eDRX cycle in all cells in that routing area.

If system information messages are sent on BCCH Ext, BS_AG_BLKS_RES shall be set to a value greater than zero. 

Table 5 of clause 7 defines the access grant blocks and paging blocks available per 51-multiframe.

vi)
Another parameter in the BCCH, BS_PA_MFRMS indicates the number of 51-multiframes between transmissions of paging messages to mobiles in idle mode of the same paging group. The "available" paging blocks per CCCH are then those "available" per 51-multiframe on that CCCH (determined by the two above parameters) multiplied by BS_PA_MFRMS. An exception case is where eDRX is supported in a given routing area in which case all cells therein shall have the same number of paging blocks per 51-multiframe (see 3GPP TS 44.018 [10]). In this exception case the "available" paging blocks per eDRX cycle on a CCCH is determined by multiplying the number of paging blocks per 51-multiframe by the number of 51-multiframes per eDRX cycle (BS_ePA_MFRMS) (see Table 6.5.6a.1). Mobiles are normally only required to monitor every Nth block of their paging channel, where N equals the number of "available" blocks in total (determined by the above BCCH parameters) on the paging channel of the specific CCCH which their CCCH_GROUP is required to monitor. Note that when eDRX is used then N is determined using BS_ePA_MFRMS which is not a parameter sent on the BCCH but is derived directly from the eDRX cycle length negotiated by the mobile station with the network (see sub-clause 6.5.2a and Table 6.5.6a.1). Other paging modes (e.g. page reorganize or paging overload conditions described in 3GPP TS 44.018) may require the mobile to monitor paging blocks more frequently than this. All the mobiles listening to a particular paging block are defined as being in the same PAGING_GROUP. The method by which a particular mobile determines to which particular PAGING_GROUP it belongs and hence which particular block of the available blocks on the paging channel is to be monitored is defined in subclause 6.5.2 and 6.5.2a.

vii)
An MS which has its membership of at least one voice group or voice broadcast call group set to the active state shall, in addition to monitoring the paging blocks as described above, monitor the notification channel, NCH. This logical channel is always mapped onto contiguous blocks reserved for access grants, in a position and number as given by the parameter NCP, defined in 3GPP TS 44.018, broadcast on the BCCH. The channel may be present when a cell supports voice group or voice broadcast calls. The coding of the various structural parameters described above in this subclause is not changed. Information within a block, when deinterleaved and decoded, allows the MS to determine whether the block contains access grant messages or notification messages.

viii)
In presence of PCCCH, the parameter BS_PCC_CHANS in the PBCCH defines the number of physical channels for packet data (PDCH) carrying PCCCH. The (P)BCCH shall in addition indicate the physical description of those channels. Each PCCCH carries its own PCCCH_GROUP of MSs in GPRS attached mode. MS in a specific PCCCH_GROUP will listen for paging messages and make random accesses only on the specific PCCCH to which the PCCCH_GROUP belongs. The method by which an MS determines the PCCCH_GROUP to which it belongs is defined in subclause 6.5.6. 

ix)
In CTS, the CTSBCH (CTSBCH-SB and CTSBCH-FB) shall always be transmitted by the CTS-FP according to the rules defined in Clause 6 and table 8 of clause 7.


In CTS idle mode, a CTS-MS shall be assigned a CTS_PAGING_GROUP, as specified in subclause 6.5.7. Several CTS-MS can be assigned the same CTS_PAGING_GROUP. The CTS-MS shall determine the specific 52-multiframe where a paging block may be sent to it according to the rule defined in subclause 6.5.7, and shall listen to the CTSBCH of the previous 52-multiframe. In this 52-multiframe, the CTS-MS shall decode the CTSBCH-SB information bits : if the flag indicating the presence of a CTSPCH in the next 52-multiframe is properly set (see 3GPP TS 44.056), the CTS-MS shall listen to the next CTSPCH and read the paging block. With this method, it is not necessary to maintain on the physical channel the CTSPCH : the CTSPCH shall only be transmitted when a paging message shall be addressed to one or several CTS-MS in a CTS paging group.


When using the CTSARCH, the CTS-MS shall send two bursts on the CTSARCH: these two bursts shall be sent on two successive frames and shall fulfil the mapping defined in table 8 of clause 7, with the requirement of the first burst being sent in a TDMA frame with even FN. They shall contain the same access request message, which is specified in 3GPP TS 44.056. The first sent burst can be used by the CTS-FP to assess the path loss between the CTS-MS and itself, in order to effectively decode the second burst.

x)
For COMPACT, the base transceiver station shall transmit a burst in a PDCH allocated to carry CPBCCH, in all TDMA Frames where CPBCCH, CFCCH, CSCH is allocated or where CPPCH can appear. In TDMA Frames where CPPCH can appear on the physical channel where CPBCCH is allocated, the base transceiver station shall transmit a dummy block in case no block is required to be transmitted.

xi)
For COMPACT, a base station does not transmit a burst in every timeslot of every TDMA frame in the downlink of the COMPACT control carrier (i.e., discontinuous transmission is used).

xii)
For COMPACT, inter base station time synchronization is required. Timeslot number (TN) = i (i = 0 to 7) and frame number (FN) with FN mod 208 =0  shall occur at the same time in all cells.

xiii)
For the primary COMPACT carrier, timeslot numbers (TN) 1, 3, 5, and 7 shall support channel combination xxii) in subclause 6.4.1. TNs 0, 2, 4, and 6 shall support channel combination xiii).

xiv)
For the secondary COMPACT carrier(s) carrying CPCCCH, timeslot numbers (TN) 1, 3, 5, and 7 shall support channel combination xxiii) in subclause 6.4.1. TNs 0, 2, 4, and 6 shall support channel combination xiii). CPCCCHs on secondary COMPACT carrier(s) shall be allocated on same time group as for primary COMPACT carrier.

xv)
For the secondary COMPACT carrier(s) not carrying CPCCCH, timeslot numbers (TN) 0 through 7 shall support channel combination xiii) in subclause 6.4.1.

xvi)
For COMPACT, BS_PAG_BLKS_RES shall be less than or equal to 8 and less than or equal to 10-BS_PBCCH_BLKS.

xvii)
For COMPACT, CFCCH, CSCH, CPBCCH, and CPCCCH are rotated as described in subclause 6.3.2.1. PDTCH, PACCH, and PTCCH do not rotate.

xviii)
For COMPACT, the parameters NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 shall not be broadcast for a serving time group.

xix)
For the COMPACT, NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 blocks shall be idle for non-serving time groups and rotate in accordance with the non-serving time groups.


The downlink position of the NIB_CCCH idle blocks is based on the ordered list as defined in subclause 6.3.2.1. The MS shall ignore these downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.

xx)
For COMPACT large cells, NIB_CCCH_0, NIB_CCCH_1, NIB_CCCH_2, and NIB_CCCH_3 blocks shall be idle on timeslots immediately preceding and succeeding non-serving time groups and rotate in accordance with the non-serving time groups. The MS shall ignore these downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.


The downlink position of the NIB_CCCH idle blocks is based on the ordered list as defined in subclause 6.3.2.1.

xxi)
For COMPACT, the MS attempts uplink random access on its designated serving time group (TG) by monitoring for USF=FREE in every downlink block.


For dynamic allocation, while in the uplink transfer state, the MS monitors all of the downlink non-idle blocks of its assigned PDCH for uplink assignments. The MS shall ignore downlink idle blocks and shall interpret this action as not having detected an assigned USF value on an assigned PDCH.


USF should be set equal to FREE for downlink non-idle blocks B0 on timeslot numbers (TN) 1, 3, 5, and 7.

xxii)
While in broadcast/multicast receive mode (see 3GPP TS 45.008), the MS shall continue to monitor system information either on the BCCH or, if present, on the PBCCH unless the network has indicated that system information and paging messages are sent on the PACCH for the MBMS radio bearer the MS listens to. If the network has not indicated that system information and paging messages are sent on the PACCH, or if the MS does not have an MS_ID, the MS shall additionally read paging messages either from the CCCH or, if the PBCCH is present, from the PCCCH. The MS shall then monitor the same paging group as in packet idle mode, i.e. shall determine the paging blocks to monitor using the methods described in subclause 6.5.2 or subclause 6.5.6. If the location of the MBMS radio bearer with respect to the control channels does not allow the mobile station to satisfy this requirement, the mobile station shall not read those radio blocks of the MBMS radio bearer that would prevent the monitoring of its paging group on the paging channel(s).

xxiii)
For a mobile in DLMC configuration, fallback to reception of a single carrier, irrespective of the number of assigned carriers,  is performed with regular periodicity. The periodicity is based on BS_PA_MFRMS, which indicates the number of 52-multiframes between two fallback periods. A mobile belongs to a particular single carrier fallback group which identifies a specific basic radio block period, or in case of RTTI mode two consecutive reduced radio block periods, within the set of “available” single carrier fallback blocks, during which it performs single carrier fallback. The single carrier fallback applies to all assigned PDCHs (or PDCH pairs, in case of RTTI mode) on the carrier where single carrier fallback is performed. 

The method by which a particular mobile determines to which single carrier fallback group it belongs is defined in subclause 6.5.8. Single carrier fallback is performed on the carrier where the PTCCH is assigned. In case no PTCCH is assigned the single carrier fallback is performed on the carrier with the lowest number (see 3GPP TS 44.060 for numbering of carriers). Irrespective of which carrier is used, the single carrier fallback applies to all assigned PDCHs (in BTTI configuration)/PDCH-pairs (in RTTI configuration) on that carrier. In case of inter-band reception, the single carrier fallback only applies in one frequency band.
	***Next Change ***


6.5.2
Determination of CCCH_GROUP and PAGING_GROUP for MS in idle mode

This sub-clause applies to the case where a MS is not using extended DRX cycles. 
CCCH_GROUP (0 .. BS_CC_CHANS‑1) = ((IMSI mod 1000) mod (BS_CC_CHANS x N)) div N

PAGING_GROUP (0 .. N‑1) = ((IMSI mod 1000) mod (BS_CC_CHANS x N)) mod N

where


N = number of paging blocks "available" on one CCCH = (number of paging blocks "available" in a 51-multiframe on one CCCH) x BS_PA_MFRMS.

IMSI = International Mobile Subscriber Identity, as defined in 3GPP TS 23.003.

mod = Modulo.

div = Integer division.
6.5.2a
Determination of CCCH_GROUP and PAGING_GROUP for MS in idle mode when using extended DRX cycles for PEO
CCCH_GROUP (0 … BS_CC_CHANS‑1) of the mobile station = mod (IMSI, BS_CC_CHANS) where BS_CC_CHANS ranges from 1 to 4.

· PAGING_GROUP (0 .. N‑1)  = mod (IMSI, N) 

· where


N = number of paging groups on one CCCH within a given eDRX cycle = (number of paging blocks per 51-multiframe) * (Number of 51-MF per negotiated eDRX Cycle = BS_ePA_MFRMS) 
	***Next Change ***


6.5.3
Determination of specific paging multiframe and paging block index
This sub-clause applies to the case where a MS is not using extended DRX cycles. 
The required 51-multiframe occurs when:

PAGING_GROUP div (N div BS_PA_MFRMS) = (FN div 51) mod (BS_PA_MFRMS)

The index to the required paging block of the "available" blocks in the 51-multiframe:

Paging block index = PAGING_GROUP mod (N div BS_PA_MFRMS)

where the index is then used with the look‑up table 5 of clause 7 to determine the actual paging channel interleaved block to be monitored.

In GPRS non-DRX mode, the MS shall listen to all blocks of the CCCH channel.

	***Next Change ***


6.5.6
Determination of PCCCH_GROUP and PAGING_GROUP for MS in GPRS attached mode 

This sub-clause applies to the case where a MS is not using extended DRX cycles. 
If PCCCH is present, then it shall be used in the GPRS attached mode for paging and access. It shall also be used by an MS performing the GPRS attach procedure for access and monitoring of network response. In absence of PCCCH, CCCH shall be used for paging and access. If the determination of the specific paging multiframe and paging block index as specified in this subclause is not supported on CCCH by both the MS and the BTS, the method defined in subclause 6.5.2 and 6.5.3 shall be used. This is negotiated at GPRS attach.

PCCCH_GROUP (0 .. KC‑1) = ((IMSI mod 1000) mod (KC* N)) div N

PAGING_GROUP (0 ... M-1) = ( ( (IMSI mod1000) div(KC*N) ) * N +

                                                        (IMSI mod 1000) mod N +
Max((m * M) div SPLIT_PG_CYCLE, m)) mod M

for m = 0, ... , Min(M, SPLIT_PG_CYCLE) -1

where

KC
= number of (P)CCCH in the cell = 

BS_PCC_CHANS for PCCCH

BS_CC_CHANS for CCCH

M = number of paging blocks "available" on one (P)CCCH = 

(12 - BS_PAG_BLKS_RES - BS_PBCCH_BLKS) * 64 for PCCCH

(9 - BS_AG_BLKS_RES) * 64 for CCCH not combined
(3 - BS_AG_BLKS_RES) * 64 for CCCH + SDCCH combined


N=

1 for PCCCH 

(9 - BS_AG_BLKS_RES)*BS_PA_MFRMS for CCCH not combined

(3 - BS_AG_BLKS_RES)*BS_PA_MFRMS for CCCH/SDCCH combined

SPLIT_PG_CYCLE is an MS specific parameter negotiated at GPRS attach (see 3GPP TS 44.060)

IMSI
= International Mobile Subscriber Identity, as defined in 3GPP TS 23.003.

mod
= Modulo.

div
= Integer division.

The MS shall receive paging and perform access on a single (P)CCCH identified by the PCCCH_GROUP parameter (see subclause 6.5.1).

In non-DRX mode, depending whether there is or not PCCCH channel(s) in the cell, the MS shall listen : 

-
to all M blocks per multiframe where paging may appear on a PCCCH channel, or

-
to all blocks on a CCCH channel.

In DRX mode, the MS shall listen to the blocks corresponding to its paging group as defined by the different PAGING_GROUP values.

The required multiframe occurs when:


PAGING_GROUP div (M div 64) = (FN div MFL) mod 64

where


MFL = multiframe length = 51 for CCCH or 52 for PCCCH

The index to the required paging block of the "available" blocks in the multiframe:


Paging block index = PAGING_GROUP mod (M div 64)

where the index is then used with look‑up tables of clause 7 to determine the actual PPCH block to be monitored. Table 5 is used for CCCH and table 7 for PCCCH.

For CCCH, if SPLIT_PG_CYCLE>32 is negotiated, SPLIT_PG_CYCLE=32 shall be used, in order to provide the MS enough time for BSIC and System Information decoding.

NOTE:
On BCCH, the operator should limit DRX_TIMER_MAX (see 3GPP TS 44.060) to 4 seconds of the same reason.

	***Last Change ***


6.5.6a
Determination of extended DRX cycle for MS in GPRS attached mode

A MS that uses eDRX (see 3GPP TS 44.018 [10]) indicates an eDRX cycle value from Table 6.5.6a.1 when negotiating eDRX with the network (see 3GPP TS 24.008 [21] and 3GPP TS 23.060 [22]).  After power on and cell selection but before negotiating an eDRX cycle with the network a MS shall monitor the PCH according to the second lowest eDRX cycle. After cell reselection from a cell where eDRX was used but before acquiring BCCH information in the new cell a MS shall monitor the PCH according to its last negotiated eDRX cycle.
Table 6.5.6a.1: Set of eDRX Cycles Supported

	eDRX Cycle Value
	eDRX Cycle Length
	Number of 51-MF per eDRX Cycle (BS_ePA_MFRMS)
	eDRX Cycles per Hyperframe

	0000
	~1.9 seconds
	8
	6656

	0001
	~3.8 seconds
	16
	3328

	0010
	~7.5 seconds
	32
	1664

	0011
	~12.2 seconds
	52
	1024

	0100
	~24.5 seconds
	104
	512

	0101
	~49 seconds
	208
	256

	0110
	~1.63 minutes
	416
	128

	0111
	~3.25 minutes
	832
	64

	1000
	~6.5 minutes
	1664
	32

	1001
	~13 minutes
	3328
	16

	1010
	~26 minutes
	6656
	8

	1011
	~52 minutes
	13312
	4

	Note 1: 53248 51-multiframes occur with the TDMA FN space (2715648 TDMA frames)

Note 2: All remaining eDRX Cycle Values are reserved


