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1
Introduction

This document discusses 

· CFN synchronisation problems, and 

· Tranmission Gap Pattern Sequence Handling at timing re-initialised hard handover

2
Discussion

2.1
CFN synchronisation problems at timing re-initialised hard handover

In TS 25.331, the following is stated for hard handover:
8.5.15.2
Initialisation in CELL_DCH state at hard handover

When the UE is in CELL_DCH state and receives any of the messages causing the UE to perform a hard handover, the UE shall check the IE "Timing indication" in that message and:

-
if IE "Timing indication" has the value "initialise" (i.e. timing re-initialised hard handover):

-
if IE "CFN-targetSFN frame offset" is not included:

-
read SFN on target cell identified by the first radio link listed in the IE "Downlink information per radio link list" included in that message;

-
set the CFN according to the following formula:

-
for FDD:

-
CFN = ((SFN*38400 - DOFF*512) div 38400) mod 256;

-
for TDD:
-
CFN = (SFN - DOFF) mod 256;
-
if IE "CFN-targetSFN frame offset" is included in the message causing the UE to perform a timing re-initialised hard handover, CFN shall be calculated according to the following formula:
-
for FDD:
-
CFNnew = (CFNold*38400+COFF*38400 -DOFF*512) div 38400) mod 256
-
for TDD:
-
CFNnew = (CFNold+COFF - DOFF) mod 256
-
where COFF is the value of "CFN-targetSFN frame offset".

NOTE:
CFN-targetSFN frame offset = (TargetSFN-CFN)mod256

-
if IE "Timing indication" has the value "maintain" (i.e. timing-maintained hard handover), the UE shall keep CFN with no change due to the hard handover, and only increase CFN (mod 256) by 1 every frame.
According to the yellow-marked handover scenario, UE shall at the hard handover correct CFN accoding to IE "CFN-targetSFN frame offset" (COFF), and continue this frame numbering on the new RL (which is offset by DOFF relative PCCPCH of target cell. There is however a potential risk that UE and UTRAN, due to different undersanding on frame timing, not ‘connects’ (or re-initialises) the frame numbering on the new RL to the same radio frame. UE and UTRAN might end up in unsynchronised CFN, leading to dropped call.
Futhermore, the yellow-marked handover scenario, where COFF is signalled to UE, is not included in TS 25.402.

Proposal:

It is proposed that this possibility to signal IE "CFN-targetSFN frame offset" to UE and correct the CFN be removed.
2.2
TGPS handling at timing-reinitialised hard handover

At timing re-initialised hard handover, where UE shall read the SFN from the BCH of the target cell, there will be an interruption in the CFN counting. This affects active transmission gap sequence patterns. A possible solution would be to regard the frames between the last frame on old RL and the first frame on new RL to be ’jumped-over’, and the gap pattern sequence would continue as if the ’jumped over’ has really been transmitted/received (which in fact, they have not).

However, in this case there is no possibility to unambiguously define a solution where both UE and UTRAN would have the same understanding of the amount of frames that have been ’jumped-over’. 

The gap to be "jumped-over" is determined by the difference in RL timing of the old and the new RL(s). Let's assume that UTRAN has full knowledge of the transmission timing of its NodeBs (which by definition cannot have, since it is a timing-reinitialised hard handover), and that the resulting new RL has a timing received by the UE exactly the same (even at chip level) to the timing of the old RL, just as if the old RL was continued (both on chip and frame level) uninterrupted. What is the assumed jumped-over gap in UE and UTRAN in this case? 

The UE could assume ”no gap” and continue with the CM parameters as if no interruption had taken place. However let's assume that the UE has a distance of 100 meters to the old basestation and 30km to the new basestation. In order to cover the 30km distance, this will take 100 microsecond, so 384 chips. This means that the transmission from the new Node-B will have taken place 384 chips before the transmission from the old basestation. So from a UTRAN point of view (comparing when transmission took place at both the old and the new Node-B) this is a jump of almost 256 frames.

Proposal:

To avoid any dropped calls due to the problem described above, it is proposed that all active gap patters be deactivated at a timing-reinitialised hard handover. Gap patterns should be activated again by UTRAN via RRC signalling after the new RL is established. In such case, there will no ambiguity in gap pattern timing, since pattern timings (TGCFN etc) will relate to the new RL.

3
Conclusion

Proposed CR to 25.331 is attached.
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8.2.2.3
Reception of RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message by the UE

The UE shall be able to receive any of the following messages:

-
RADIO BEARER SETUP message; or

-
RADIO BEARER RECONFIGURATION message; or

-
RADIO BEARER RELEASE message; or

-
TRANSPORT CHANNEL RECONFIGURATION message; or

-
PHYSICAL CHANNEL RECONFIGURATION message

and perform a hard handover, even if no prior UE measurements have been performed on the target cell and/or frequency.

If the UE receives:

-
a RADIO BEARER SETUP message; or

-
a RADIO BEARER RECONFIGURATION message; or

-
a RADIO BEARER RELEASE message; or

-
a TRANSPORT CHANNEL RECONFIGURATION message; or

-
a PHYSICAL CHANNEL RECONFIGURATION message

it shall:

-
set the variable ORDERED_RECONFIGURATION to TRUE;

-
may first release the current physical channel configuration and

-
then establish a new physical channel configuration and act upon all received information elements as specified in subclause 8.6, unless specified in the following:

-
in FDD, if the IE "PDSCH code mapping" is included but the IE "PDSCH with SHO DCH Info" is not included and if the DCH has only one link in its active set:

-
act upon the IE "PDSCH code mapping" as specified in subclause 8.6 and:

-
infer that the PDSCH will be transmitted from the cell from which the downlink DPCH is transmitted;

-
enter a state according to subclause 8.6.3.3.

If the UE remains in CELL_DCH state after state transition, the UE shall:

-
if the IE "UL DPCH Info" is absent, not change its current UL Physical channel configuration;

-
if the IE "DL DPCH Info for each RL" is absent, not change its current DL Physical channel configuration.
-
if the received reconfiguration implies a timing re-initialised hard handover (see 8.3.5.1), deactivate any active transmission gap pattern sequences at the beginning of the frame, indicated by IE "Activation time"(see subclause 8.6.3.1) received in this message, and set IE “TGPS Status Flag” in corresponding UE variable TGPS_IDENTITY to ‘inactive’.
If after state transition the UE enters CELL_FACH state, the UE shall, after the state transition:

-
if the IE "Frequency info" is included in the received reconfiguration message:

-
select a suitable UTRA cell according to [4] on that frequency;

-
if the IE "Frequency info" is not included in the received reconfiguration message:

-
select a suitable UTRA cell according to [4];

-
if the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects another cell than indicated by this IE:

-
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

-
when the cell update procedure completed successfully:

-
if the UE is in CELL_PCH or URA_PCH state:

-
initiate a cell update procedure according to subclause 8.3.1 using the cause "Uplink data transmission";

-
proceed as below;

-
start timer T305 using its initial value if timer T305 is not running and if periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" in system information block type 1;

-
select PRACH according to subclause 8.6.6.2;

-
select Secondary CCPCH according to subclause 8.6.6.5;

-
use the transport format set given in system information;

-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
ignore that IE and stop using DRX;

-
if the contents of the variable C_RNTI is empty:

-
perform a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

-
when the cell update procedure completed successfully:

-
if the UE is in CELL_PCH or URA_PCH state:

-
initiate a cell update procedure according to subclause 8.3.1 using the cause "Uplink data transmission";

-
proceed as below;

The UE shall transmit a response message as specified in subclause 8.2.2.4, setting the information elements as specified below. The UE shall:

-
if the received reconfiguration message included the IE "Downlink counter synchronisation info":

-
calculate the START value according to subclause 8.5.9;

-
include the calculated START values for each CN domain in the IE "START list" in the IE "Uplink counter synchronisation info";

-
if the received reconfiguration message did not include the IE "Downlink counter synchronisation info":

-
if the variable START_VALUE_TO_TRANSMIT is set:

-
include and set the IE "START" to the value of that variable;

-
if the variable START_VALUE_TO_TRANSMIT is not set and the IE "New U-RNTI" is included:

-
calculate the START value according to subclause 8.5.9;

-
include the calculated START values for each CN domain in the IE "START list" in the IE "Uplink counter synchronisation info";

-
if the received reconfiguration message contained the IE "Ciphering mode info":

-
include and set the IE "Radio bearer uplink ciphering activation time info" to the value of the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
if the received reconfiguration message contained the IE "Integrity protection mode info" with the IE "Integrity protection mode command" set to "Modify":

-
include and set the IE "Integrity protection activation info" to the value of the variable INTEGRITY_PROTECTION_ACTIVATION_INFO;

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the received message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
if the variable PDCP_SN_INFO is not empty:

-
include the IE "RB with PDCP information list" and set it to the value of the variable PDCP_SN_INFO;

-
in TDD, if the procedure is used to perform a handover to a cell where timing advance is enabled, and the UE can calculate the timing advance value in the new cell (i.e. in a synchronous TDD network):

-
set the IE "Uplink Timing Advance" to the calculated value;

-
if the IE "Integrity protection mode info" was present in the received reconfiguration message:

-
start applying the new integrity protection configuration in the uplink for RB#2 from and including the transmitted response message;

If after state transition the UE enters CELL_PCH or URA_PCH state, the UE shall, after the state transition and transmission of the response message:

-
if the IE "Frequency info" is included in the received reconfiguration message:

-
select a suitable UTRA cell according to [4] on that frequency;

-
if the IE "Frequency info" is not included in the received reconfiguration message:

-
select a suitable UTRA cell according to [4];

-
prohibit periodical status transmission in RLC;

-
remove any C-RNTI from MAC;

-
clear the variable C_RNTI;

-
start timer T305 using its initial value if timer T305 is not running and if periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" in system information block type 1;

-
select Secondary CCPCH according to subclause 8.6.6.5;

-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
use the value in the IE "UTRAN DRX Cycle length coefficient" for calculating Paging occasion and PICH Monitoring Occasion as specified in subclause 8.6.3.2;

-
if the UE enters CELL_PCH state, and the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selected another cell than indicated by this IE:

-
initiate a cell update procedure according to subclause 8.3.1 using the cause "cell reselection";

-
when the cell update procedure completed successfully:

-
The procedure ends;

-
if the UE enters URA_PCH state, and after cell selection the criteria for URA update caused by "URA reselection" according to subclause 8.3.1 is fulfilled:

-
initiate a URA update procedure according to subclause 8.3.1 using the cause "URA reselection";

-
when the URA update procedure completed:

-
The procedure ends.

8.5.15.2
Initialisation in CELL_DCH state at hard handover

When the UE is in CELL_DCH state and receives any of the messages causing the UE to perform a hard handover, the UE shall check the IE "Timing indication" in that message and:

-
if IE "Timing indication" has the value "initialise" (i.e. timing re-initialised hard handover):


-
read SFN on target cell identified by the first radio link listed in the IE "Downlink information per radio link list" included in that message;Changed indentation
-
set the CFN according to the following formula: Changed indentation
-
for FDD: Changed indentation
-
CFN = ((SFN*38400 - DOFF*512) div 38400) mod 256; Changed indentation
-
for TDD: Changed indentation
-
CFN = (SFN - DOFF) mod 256; Changed indentation







-
if IE "Timing indication" has the value "maintain" (i.e. timing-maintained hard handover), the UE shall keep CFN with no change due to the hard handover, and only increase CFN (mod 256) by 1 every frame.

8.6.6.15
DPCH Compressed mode info

If the IE "DPCH compressed mode info" is included in a message where the received configuration does not impliy a timing re-initialised hard handover (see 8.3.5.1), and if the IE group "transmission gap pattern sequence configuration parameters" is included, the UE shall:

-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame, indicated by IE "Activation time"(see subclause 8.6.3.1) received in this message, when the new configuration received in this message is taken into use;

-
update each pattern sequence to the variable TGPS_IDENTITY according to the IE "TGPSI";

-
update into the variable TGPS_IDENTITY the configuration information defined by IE group" transmission gap pattern sequence configuration parameters ";

-
after the new configuration has been taken into use:

-
activate the stored pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "activate" at the time indicated by IE "TGCFN"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the new configuration is taken into use at the same CFN as indicated by IE "TGCFN":

-
start the concerned pattern sequence immediately at that CFN;

-
monitor if the parallel transmission gap pattern sequences create an illegal overlap, and in case of overlap, take actions as specified in subclause 8.2.11.2;

If the IE "DPCH compressed mode info" is included in a message where the received configuration does not imply a timing re-initialised hard handover (see 8.3.5.1), and if the IE group "transmission gap pattern sequence configuration parameters" is not included, the UE shall:

-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame, indicated by IE "Activation time"(see subclause 8.6.3.1) received in this message, when the new configuration received in this message is taken into use;

-
after the new configuration has been taken into use:

-
activate, at the time indicated by IE "TGCFN", the stored pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "activate"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the new configuration is taken into use at the same CFN as indicated by IE "TGCFN":

-
start the concerned pattern sequence immediately at that CFN;

In all cases as specified above, pattern sequences stored in variable TGPS_IDENTITY, but not identified in IE "TGPSI" shall not be affected.

If the IE "DPCH compressed mode info" is included in a message where the received configuration implies a timing re-initialised hard handover (see 8.3.5.1), UE shall 
· if the IE group "transmission gap pattern sequence configuration parameters" is included;

-
update each pattern sequence to the variable TGPS_IDENTITY according to the IE "TGPSI";

-
ignore the value of IE "TGPS Status Flag", and set IE "TGPS Status Flag" to “inactive” in variable TGPS_IDENTITY corresponding to IE "TGPSI". 
8.6.6.28
Downlink DPCH info common for all radio links

If the IE "Downlink DPCH info common for all radio links" is included the UE shall:

-
perform actions for the IE "Timing indicator" and the IE "CFN-targetSFN frame offset" as specified in subclause 8.5.15.2;
-
ignore the value received in IE "CFN-targetSFN frame offset";
-
if the IE choice "mode" is set to 'FDD':

-
if the IE "Downlink DPCH power control information" is included:

-
perform actions for the IE "DPC Mode" according to [29];

-
if the IE "Downlink rate matching restriction information" is included:

-
store the transport channels that have restrictions on the allowed transport formats;

-
perform actions for the IE "spreading factor";

-
perform actions for the IE "Fixed or Flexible position";

-
perform actions for the IE "TFCI existence";

-
if the IE choice "SF" is set to 256:

-
store the value of the IE "Number of bits for pilot bits";

-
if the IE choice "SF" set to 128:

-
store the value of the IE "Number of bits for pilot bits";

-
if the IE choice "mode" is set to 'TDD':

-
perform actions for the IE "Common timeslot info".

If the IE "Downlink DPCH info common for all radio links " is included in a message used to perform a Timing re-initialised hard handover, and ciphering is active for any radio bearer using RLC-TM, the UE shall, after having activated the dedicated physical channels indicated by that IE:

-
increment HFN for RLC-TM by '1'.
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