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This discussion paper contains further analysis for CBCH reception in different GSM/GPRS network modes. 


1. Introduction

In GSM LCS R'98/99 standard, LCS assistance data broadcast uses SMSCB service which is realized with broadcast on CBCH channel. The broadcast can be utilized with basic CBCH channel where the MS reception doesn't overlap any other reception in CS domain. The extended CBCH channel can also be used for LCS assistance data broadcast but in that case the MS reception is not quaranteed due to possible overlap with other MS reception in CS domain.

The general intent in GERAN is not to duplicate different broadcast contents over different broadcast channels and thus the scope here is to look the feasibility to use the CBCH also for GERAN R4/R5 LCS where both circuit switched and packet switched operation is standardised.

This discussion paper analyses the use of CBCH channel for LCS assistance data broadcast for the case when MS has performed GPRS attach. The intent of this analysis is to look the limitations that exists and to use this analysis for decision making on LCS assistance data broadcast for GERAN R4/R5 LCS. 
2. Analysis

The analysis contains two parts. First the different network operation modes, when co-existence of CS and PS services, is analyzed. Secondly the the effects of different multiframe configurations of BCCH and PDCH are analyzed.

2.1 Basic Assumptions

The BCCH carrier exists always even if PBCCH carrier is present in the network. The MS needs to syncronize first to the network (reception of FCCH+SCH), find out whether PBCCH carrier exists and what Network Operation Mode exists in the network (reception of BCCH System Information).

The CBCH reception on establishment, during and release of CS or PS call is not required. The LCS assistance data is transferred over point-to-point communication during a call.

2.2 Network Modes

The GPRS specification 3GPP TS 23.060 [1] describes the different possible operation modes for GPRS. This description of operation modes is from paging co-ordination point of view and is extended in this analysis for CBCH reception point of view. Below table describes the different modes:

Table 1: Network Operation Modes

Mode
Circuit Paging Channel
GPRS Paging Channel
Paging co-ordination


Packet Paging Channel
Packet Paging Channel


(
CCCH Paging Channel
CCCH Paging Channel
Yes


Packet Data Channel
Not Applicable


((
CCCH Paging Channel
CCCH Paging Channel
No

(((
CCCH Paging Channel
Packet Paging Channel
No


CCCH Paging Channel
CCCH Paging Channel


The paging co-ordination means that Gs interface between MSC and SGSN exists and that the pagings from CS (CCCH) side can be directed to PS (PCCCH/PPCH) side and vice versa. 

Next the CBCH reception in each mode is analyzed.

2.2.1 Network Operation Mode I

Network Operation Mode I contains three different cases:

1. Pagings from CS and PS side via PCCCH/PPCH

When receiving all the pagings via PCCCH/PPCH means that the MS needs not to visit CCCH at all and can listen the PBCCH channel only. 

CBCH: 
Thus for the reception of CBCH can be seen as the only exception to visit BCCH carrier. Simultaneous reception of 52 multiframe and 51 multiframe is analyzed later on in this document.

2. Pagings from CS and PS side via CCCH

When receiving all the pagings via CCCH means that PCCCH/PPCH and PBCCH doesn't exists. 

CBCH:
The reception of CBCH doesn't have any other restrictions as in pure CS case.

3. Pagings from CS side via PDTCH

The CS pagings are received from PDTCH during the active packet data transfer mode. 

CBCH:
During packet data transfer mode the reception of CBCH is not required.

2.2.2 Network Operation Mode II

In Network Operation Mode II all the pagings are done via CCCH channel. This is similar than the case in Network Operating Mode I case 2 with the only exception that the pagings on CCCH channel are not routed to PDTCH channel when packet data transfer mode is active, this is due to no paging co-ordination exists (no Gs interface). 

CBCH:
For the reception of CBCH doesn't have any other restrictions as in pure CS case.

2.2.3 Network Operation Mode III

Network Operation Mode III contains two cases:

1. PS and CS pagings are done in PCCCH/PPCH and CCCH respectively. This means that MS needs to listen both channels simultaneously for GPRS Class B service.

CBCH:
Simultaneous reception of 52 multiframe and 51 multiframe is analyzed later on in this document.

2. PS and CS pagings are sent over CCCH. This is similar than the case in Network Operating Mode I case 2 with the only exception that the pagings on CCCH channel are not routed to PDTCH channel when packet data transfer mode is active, this is due to no paging co-ordination exists (no Gs interface).

CBCH:
For the reception of CBCH doesn't have any other restrictions as in pure CS case.

2.3 Reception of CBCH when Listening Packet Channel (PDCH)

The BCCH carrier is organised with 51 multiframe structure and packet data channels (PDCH) are organised with 52 multiframe structure. This means that the frame timings will slide over time and the reception of blocks from BCCH carrier may overlap with the ones received from PDCH (case when BCCH and PDCH are physically on different carrier). The repetition period is one hyperframe which has duration of 3 h 28 min 53 s 760 ms. The basic CBCH, which is mapped to SDCCH 2 TB=0, 1, 2 and 3 as well as extended CBCH, which is mapped to SDCCH2 TB=4, 5, 6 and 7, are analysed. The physical channel configurations analysed in this document are


Case 1

· CS : FCCH+SCH+BCCH+CCCH+SDCCH/4(0..3)+SACCH/C4(0..3)

· PS : PBCCH+PCCCH+PDTCH/F+PACCH/F+PTCCH/F

Case 2

· CS : SDCCH/8(0..7)+SACCH/C8(0..7)

· PS : PBCCH+PCCCH+PDTCH/F+PACCH/F+PTCCH/F

The basic/extended CBCH overlaps with PDCH is analysed. There are two overlap cases that can be considered: CBCH overlap with PBCCH and CBCH overlap with PCCCH/PPCH. During the analysis the PBCCH overlaps were not seen as a problem since the requirement of the reception of system information messages over PBCCH is quite relaxed and changes in system information messages are indicated to MS.

The analysis contains the basic/extended CBCH overlaps with PCCCH paging channel PPCH. The analysis is done using simulation where the checking of possible overlaps is done frame by frame basis. Any PPCH collisions on reception of CBCH frame (complete CBCH block consists of 4 times 4 frames) were recorded. The CBCH intervals that were analyzed are : CBCH block in every 2 sec (all CBCH blocks), 15 sec (every 8th CBCH block), 30 sec (every 16th CBCH block), 45 sec (every 24th CBCH block) and 60 sec (every 32nd CBCH block) sec.

The analysis is done for two SPLIT_PG_CYCLE values which are 8 and 16. The SPLIT_PG_CYCLE defines paging repeat period and can be calculated as follows:


SPLIT_PG_CYCLE = 8 
( 64MF/8 = 8 
( Pagings every 8 MF (paging period = 2 sec)


SPLIT_PG_CYCLE = 16
( 64MF/16 = 4
( Pagings every 4 MF (paging period = 1 sec)

The selection of pagings in every 8 multiframe reflects to the maximum paging period of 2 sec in CS side. 

In this analysis only one PCCCH/PPCH block per MF is used, the block B11 is used for PPCH according to GSM TS 05.02 [2]. The PPCH reception takes 4 consecutive frames same way as reception of one SDCCH2 block. The basic/extended CBCH block reception takes 4 consecutive SDCCH2 blocks during 8 multiframes (51 multiframe structure). 

2.3.1 Simulation Results

The simulations were done to cather the whole hyperframe time (3h 28 min 53 s 760 ms). The results show how many

· GPRS pagings were done

· Basic/extended CBCH blocks encountered

· GPRS pagings overlap with basic/extended CBCH receptions

· GPRS pagings overlap with two consecutive basic/extended CBCH receptions in a row

The simulations were done for channel configuration Case1 and Case2. 

Table 2: Simulation Results, Basic CBCH, Case 1 (Combined Channel) (simulation time 1 hyperframe)

SPLIT_ 

PG_CYCLE


# of PPCH
CBCH Message Interval (sec)
# of  CBCH Blocks
# of CBCH/ PPCH Overlaps
# of CBCH/ PPCH Overlaps Two In Row
% of Overlaps to PPCH
% of Overlaps to CBCH

8
6528
2
6657
512
0
7.84
7.69



15
833
64
0
0.98
7.68



30
417
32
0
0.49
7.67



45
278
22
0
0.34
7.91



60
209
16
0
0.24
7.66

16
13057
2
6657
1024
0
7.84
15.4



15
833
64
0
0.49
7.68



30
417
32
0
0.25
7.67



45
278
22
0
0.17
7.91



60
209
16
0
0.12
7.66

Table 3: Simulation Results, Extended CBCH, Case 1 (Combined Channel) (simulation time 1 hyperframe)

SPLIT_ 

PG_CYCLE

# of PPCH
CBCH Message Interval (sec)
# of

 CBCH Blocks
# of CBCH/ PPCH Overlaps
# of CBCH/ PPCH Overlaps Two In Row
% of Overlaps to PPCH
% of Overlaps to CBCH

8
6528
2
6656
384
0
5.88
5.78



15
832
0
0
0
0



30
416
0
0
0
0



45
278
0
0
0
0



60
208
0
0
0
0

16
13057
2
6656
768
0
5.88
11.5



15
832
64
0
0.49
7.68



30
416
32
0
0.25
7.67



45
278
21
0
0.17
7.91



60
208
16
0
0.12
7.66

Table 4: Simulation Results, Basic CBCH, Case 2 (SDCCH8 Channel) (simulation time 1 hyperframe)

SPLIT_ 

PG_CYCLE

# of PPCH
CBCH Message Interval (sec)
# of

 CBCH Blocks
# of CBCH/ PPCH Overlaps
# of CBCH/ PPCH Overlaps Two In Row
% of Overlaps to PPCH
% of Overlaps to CBCH

8
6528
2
6657
512
0
7.84
7.69



15
833
64
0
0.98
7.68



30
417
32
0
0.49
7.67



45
278
21
0
0.32
7.55



60
209
16
0
0.25
7.66

16
13057
2
6657
1024
0
7.84
15.4



15
833
192
0
1.47
2.88



30
417
96
0
0.74
23.02



45
278
63
0
0.48
22.66



60
209
48
32
0.37
22.97

Table 5: Simulation Results, Extended CBCH, Case 2 (SDCCH8 Channel) (simulation time 1 hyperframe)

SPLIT_ 

PG_CYCLE

# of PPCH
CBCH Message Interval (sec)
# of  CBCH Blocks
# of  CBCH/ PPCH Overlaps
# of CBCH/ PPCH Overlaps Two In Row
% of Overlaps to PPCH
% of Overlaps to CBCH

8
6528
2
6656
384
0
5.88
7.69



15
832
64
0
0.98
7.68



30
416
32
0
0.49
7.67



45
278
21
0
0.32
7.55



60
208
16
0
0.25
7.66

16
13057
2
6656
768
0
5.88
11.5



15
832
128
0
0.98
15.4



30
416
64
0
0.49
15.4



45
278
43
0
0.33
15.5



60
208
32
16
0.24
15.4

Conclusions

The compared to the first presentation (GERAN LCS AdHoc, Dallas 24.-27. Oct 2000) of analysis of PPCH collision with CBCH, following enhanements for analysis is done:

· both basic and extended CBCH collision with PPCH is analyzed

· the CBCH message interval was incorporated to analysis

The simulation results show that there exist overlaps between the concurrent reception of PPCH and basic/extended CBCH when PPCH occurs on every 4 MF (paging period 1 sec) and 8 MF (paging period 2 sec). The CBCH intervals that were analyzed are : CBCH block in every 2 sec (all CBCH blocks), 15 sec (every 8th CBCH block), 30 sec (every 16th CBCH block), 45 sec (every 24th CBCH block) and 60 sec (every 32nd CBCH block) sec.

This analysis show results that show the direction how many overlaps there exists with concurrent reception of CBCH and PPCH. The further analysis show that that the location of PPCH block in PDCH channel is affecting the collision result. In this analysis, the PPCH uses block B11. By changing PPCH to another block is affecting the results.

So the PPCH paging grouping and how many pagings per 64 MF will affect the end results. Unfortunately at this point of time the other paging scenarios than 1 paging block per 52 MF structure and SPLIT_PG_CYCLE 8 and 16 were not analyzed as was planned after first introduction of the results.

This analysis is still not complete and presented here as a mid way status. Further analysis is needed. The following issues need to be studied still to get complete analysis done:

· Other SPLIT_PG_CYCLE parameters that 8 and 16

· Some questions related to use of CBCH for LCS when in GPRS attach mode:

· What is absolute maximum frequency how often LCS CBCH broadcast can occur (redundancy in messages could help in the case that one CBCH message can't be received due to PPCH reception)

· In case MS estimates when the collision will occur, how critical it is that one 

· CBCH message is lost due to PPCH reception

· PPCH paging is lost due to reception of CBCH block

· If the LCS CBCH message interval is frequent enough, is it critical that one of the CBCH message is lost if the two consecutive LCS CBCH messages are not overlapping with PPCH

Based on the complete analysis, following decision need to be done:

· Is LCS assistance data broadcast on CBCH technically feasible for LCS in GPRS

· If LCS assistance data broadcast on CBCH is used with GPRS, reception of CBCH and PPCH need to be priotarized 
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