
3GPP TSG RAN WG2 #13
TSGR2#13(00)1016
22 - 26 May 2000

Ohahu, HI, USA

Agenda Item:
6.11
Source: 
Ericsson

Title: 
Clarification on multiplicity of PCCH, PCH and PICH


(Proposed CR 356 to TS 25.331)
Document for:
Decision

Introduction

This contribution addresses an unclear issue in the present specifications, namely the multiplicity of PCH transport channels and associated PICH physical channels in a cell. There are several options on how to clarify PCH/PICH multiplicity in the specifications. We propose the option that requires the least changes, see the proposed CR to TS 25.331 which is part of this document.

PCCH, PCH and PICH in present specifications

From the present set of UTRA WG2 specifications the following can be concluded:

· The MAC specification TS 25.321 basically leaves it unspecified whether a single or several PCCH can be served by MAC at the UTRAN side. As there is no MAC header defined which allows to distinguish among  several PCCHs there must be a one-to-one mapping between a PCCH and a PCH, in case the use of several PCCH logical channels at the UTRAN shall indeed be permitted.

· The system information blocks  type 5 and type 6 in TS 25.331 allow to define several S-CCPCHs where any of these channels may carry at most a single PCH. This implies a possibility to define several PCHs if needed, where each one would need to be mapped to a different S-CCPCH (it would even be possible to map the same PCH to several S-CCPCH although this would hardly make any sense). Furthermore SIB 5 and SIB 6 allow to define a PICH for each PCH. This includes the possibility to assign an individual PICH to each PCH, or to assign the same PICH to several PCHs.

· TS 25.304 does not address a potential multiplicity of PCH and PICH. It is just referred to “the” PCH which may be interpreted that, in Idle mode, either the only one that exists, or at least always the same PCH and associated PICH shall be used, in case there are multiple.

· TS 25.331 appears to be inconsistent in referencing to “the” PCH and “a” PCH (of  a set of several PCHs).

· In case that several PCHs in a cell shall be permitted, the following information is missing in   TS 25.331 and/or may need to be clarified in other specifications:  

· Mapping of PCCH onto PCH: if there is no one-to-one mapping (i.e. as many PCCHs as PCHs) we would need to define a MAC function that maps PCCH information to the intended PCH.

· Clarification if one PICH shall be associated with a single  PCH (i.e. one-to-one association) or whether the same PICH can be associated with several PCHs. 

· Specification how the UE shall select  the PCH/S-CCPCH and associated PICH in Idle mode and Connected mode (it is unclear if the present formula in Sec. 8.5.7.6.3 is applicable).

Note that the status of RAN3 specification is as follows: The RAN-approved March-version of TS 25.430 (Iub principles) showed only at most one PICH per cell  but included the possibility of  up to one PCH per S-CCPCH. However at the last RAN3 meeting a CR was  approved which included the option for as many PICHs as PCHs in a cell.  TS 25.433 (NBAB signalling) permits handling of one PCH/PICH pair per S-CCPCH per cell.

Proposed solution

Generally we think that a single PCH will be sufficient to handle the amount of  paging information  in a cell. However, it is difficult to predict whether this concept is future-proof and whether there are potential advantages in allowing several PCHs.

For release ’99 we see three options to provide clarification in the present set of specifications:

1. Clarify that only a single PCCH, a single PCH and an associated PICH per cell is permitted (for Release ’99). Remove all information from TS 25.331 that implies a potential multiplicity.

2. Clarify that for Release ’99 a single PCCH/PCH/PICH is foreseen, state that multiplicity shall be permitted for future release, leave those parts of TS 25.331 which are prepared for multiplicity unchanged. 

3. Clarify that for Release ’99 several PCH/PICH per cell are permitted, and specify the missing information listed in the previous section (this may also have impact on the MAC specification). Possibly different handling of connected mode and idle mode needs to be considered.

We propose to choose the second option. A respective CR to TS 25.331 is attached. A related CR to TS 25.430 to clarify the PCH/PICI multiplicity issue  has been submitted  to RAN3 by Ericsson.
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8.5.7.6.3
Secondary CCPCH info

If the IE "Secondary CCPCH info" is indicated by a dedicated message, the UE shall start to receive that Secondary CCPCH in the downlink. If the IE "Secondary CCPCH info" is not indicated by a dedicated message, the UE selects a SCCPCH from the broadcast SCCPCHs on BCH which are set to "Selection indicator"="On" based on "Initial UE identity" in idle mode or "old U-RNTI" in connected mode and the UE shall start to receive that Secondary CCPCH in the downlink.
The UE selects one SCCPCH based on the following algorithm.

-
Selected SCCPCH = (Initial UE Identity) mod
(listed SCCPCHs with "Selection Indicator"="on")
(idle mode)
-
Selected SCCPCH = (old U-RNTI) mod (listed SCCPCHs with "Selection Indicator"="on")
(connected mode)
In Idle mode and in Connected mode states Cell_PCH and URA_PCH, the UE shall select the SCCPCH which carries the PCH as indicated in System information when it needs to listen to paging information.
9.3.3
CELL_PCH state

The CELL_PCH state is characterised by:

-
No dedicated physical channel is allocated to the UE.

-
The UE uses DRX for monitoring the PCH via the allocated PICH. 

-
No uplink activity is possible.

-
The position of the UE is known by UTRAN on cell level according to the cell where the UE last made a cell update in CELL_FACH state. 

In this state the UE shall perform the following actions:

-
monitor the paging occasions according to the DRX cycle and receive paging information on the PCH;

-
listens to the BCH transport channel of the serving cell for the decoding of system information messages;

-
initiates a cell update procedure on cell change;

-
a UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages in the CELL_PCH RRC state. 

The DCCH logical channel cannot be used in this sub. If the network wants to initiate any activity, it needs to make a paging request on the PCCH logical channel in the known cell to initiate any downlink activity.

9.3.3.1
Transition from CELL_PCH to CELL_FACH state

The UE is transferred to CELL_FACH state either by paging from UTRAN or through any uplink access.

9.3.3.2
Radio Resource Allocation Tasks (CELL_PCH)

In CELL_PCH state no resources have been granted for data transmission. For this purpose, a transition to another state has to be executed.

The UE may use Discontinuous Reception (DRX) in order to reduce power consumption. When DRX is used the UE needs only to receive at one paging occasion per DRX cycle. The UE may be instructed to use a specific DRX cycle length by the network. The UE shall determine its paging occasions in the same way as for Idle Mode, see [4].

9.3.3.3
RRC Connection mobility tasks (CELL_PCH)

In the CELL_PCH state, the UE mobility is performed through cell reselection procedures, which may differ from the one defined in [4].

The UE shall perform cell reselection and upon selecting a new UTRA cell, it shall move to CELL_FACH state and initiate a cell update procedure in the new cell. After the cell update procedure has been performed, the UE shall change its state back to CELL_PCH state if neither the UE nor the network has any more data to transmit.

Upon selecting a new cell belonging to another radio access system than UTRA, the UE shall enter idle mode and make an access to that system according to its specifications.

In case of low UE activity, UTRAN may want to reduce the cell-updating overhead by ordering the UE to move to the URA_PCH State. This transition is made via the CELL_FACH state. UTRAN may apply an inactivity timer, and optionally, a counter, which counts the number of cell updates e.g. UTRAN orders the UE to move to URA_PCH when the number of cell updates has exceeded certain limits (network parameter). 

9.3.3.4
UE Measurements (CELL_PCH)

The UE shall perform measurements and transmit measurement reports according to the measurement control information.

The UE shall use the measurement control information according to the system information when no UE dedicated measurement control information has been assigned.

9.3.3.5
Transfer and update of system information (CELL_PCH)

The UE shall read the BCH to acquire valid system information. For each acquisition, the UE may need different combinations of system information broadcast on BCH. The scheduling on the broadcast channel is done in such way that the UE knows when the requested information can be found.

9.3.4
URA_PCH State

The URA_PCH state is characterised by:

-
No dedicated channel is allocated to the UE.

-
The UE uses DRX for monitoring the PCH via the allocated PICH.

-
No uplink activity is possible.

-
The location of the UE is known on UTRAN Registration area level according to the URA assigned to the UE during the last URA update in CELL_FACH state.

In this state the UE performs the following actions:

-
monitor the paging occasions according to the DRX cycle and receive paging information on the PCH;

-
listens to the BCH transport channel of the serving cell for the decoding of system information messages;

-
initiates a URA updating procedure on URA change;

-
a UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages in the URA_PCH RRC state. 

The DCCH logical channel cannot be used in this state. If the network wants to initiate any activity, it needs to make a paging request on the PCCH logical channel within the URA where the location of the UE is known. If the UE needs to transmit anything to the network, it goes to the CELL_FACH state. The transition to URA_PCH State can be controlled with an inactivity timer, and optionally, with a counter which counts the number of cell updates. When the number of cell updates has exceeded certain limits (a network parameter), then the UE changes to the URA_PCH State.

URA updating is initiated by the UE, which, upon the detection of the Registration area, sends the network the Registration area update information on the RACH of the new cell.

9.3.4.1
Transition from URA_PCH State to CELL_FACH State (URA_PCH)

Any activity causes the UE to be transferred to CELL_ FACH State. Uplink access is performed by RACH .

Note that the release of an RRC connection is not possible in the URA_PCH State. The UE will first move to CELL_FACH State to perform the release signalling.

9.3.4.2
Radio Resource Allocation Tasks (URA _PCH)

In URA_PCH State no resources have been granted for data transmission. For this purpose, a transition to CELL_FACH State has to be executed.

The UE may use Discontinuous Reception (DRX) in order to reduce power consumption. When DRX is used the UE needs only to receive at one paging occasion per DRX cycle. The UE may be instructed to use a specific DRX cycle length by the network. The UE shall determine its paging occasions in the same way as for Idle Mode, see [4].

9.3.4.3
RRC Connection mobility tasks (URA_PCH)

In URA_PCH State the location of a UE is known on UTRAN Registration area level. 

In this state, the UE mobility is performed through URA reselection procedures, which may differ from the definitions in S2.04. The UE shall perform cell reselection and upon selecting a new UTRA cell belonging to an URA which does not match the URA used by the UE, the UE shall move to CELL_FACH state and initiates a URA update towards the network. After the URA update procedure has been performed, the UE shall change its state back to URA_PCH state if neither the UE nor the network has any more data to transmit.

Upon selecting a new cell belonging to another radio access system than UTRA, the UE shall enter idle mode and make an access to that system according to its specifications (FFS).

9.3.4.4
UE Measurements (URA_PCH)

The UE shall perform measurements and transmit measurement reports according to the measurement control information.

The UE shall use the measurement control information according to the system information when no UE dedicated measurement control information has been assigned.

9.3.4.5
Transfer and update of system information (URA_PCH)

The same mechanisms to transfer and update system information as for state CELL_PCH are applicable for UEs in URA_PCH state.

10.3.6.53
Secondary CCPCH system information

Information element
Need
Multi
Type and reference
Semantics description

Secondary CCPCH system information
MP
1 to <maxSCCPCHcount>



>Secondary CCPCH info
MP

Secondary CCPCH info 10.3.6.52
Note 1

>TFCS
MP

Transport format set 10.3.5.20
For FACHs and PCH

>FACH/PCH information
MP
1 to <maxFACHcount>



>>TFS
MP

Transport format set 10.3.5.20
For each FACHand PCH

Note 2

>>CTCH indicator
MP

Boolean
The value "TRUE" indicates that a CTCH is mapped on the FACH, and "FALSE" that no CTCH is mapped.

>PICH info
CV

PICH info 10.3.6.34
PICH info is present only when PCH is multiplexed on Secondary CCPCH

NOTE 1:
The secondary CCPCH carrying the PCH shall be the first Secondary CCPCH information in the list.

NOTE 2:
TFS for PCH shall be the first FACH/PCH information in the list if PCH exists.
NOTE 3:  For Release 99 only a single PCH and a single associated PICH shall be defined  by this IE.
Multi bound
Explanation

MaxSCCPCHcount
Maximum number of secondary CCPCHs

MaxFACHcount
Maximum number of FACHs and PCH mapped onto secondary CCPCHs

_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





