TSG-RAN Working Group 2, Meeting #27 
R2-020311
Orlando, USA, 18th – 22nd February, 2002

Agenda item: 


9.4
Source: 


Ericsson
Title: 





Radio link timing adjustment
Document for:

Discussion and decision
1. Scope

RAN WG3 has requested RAN WG2 to evaluate the impact of the radio link timing adjustment feature proposed in the corresponding REL-5 work item and more specifically to indicate whether or not the feature is supported by R99 UEs.

This contribution investigates this impact for the method that applies DL timing adjustments only, since this method is expected to be selected by RAN WG3.

2. Discussion

2.1 Introduction

The R99 release of the RRC protocol includes signalling support for adjusting the downlink timing of radio links; all reconfiguration messages may include the IE “DPCH frame offset” for each of the radio links to be modified.

The R99 specification does not specify the UE behaviour upon DL RL timing adjustment. Although to a large extend this behaviour seems obvious, some clarification is needed as indicated in the following sections.

2.2 Changes required to 25.331

2.2.1 Relation between DOFF and DPCH frame offset

The “Default DPCH offset value” and the “DPCH frame offset” for the first RL concern the same timing information. Hence RRC specifies that the value of these IEs should have corresponding values. If this is not the case, the UE shall consider the requested configuration to be invalid.

This consistency check shall not only be performed when both parameters are included in the same message. The UE is required to store the “Default DPCH offset value” in a variable (DOFF) for later use. The only case in which the DOFF variable is re- used is the timing re- initialised hard handover; in case UTRAN does not signal the value the UE shall apply the stored value. If UTRAN does not provide a value and the UE does not have a DOFF value is stored, it shall apply value 0. In all these three cases (UE receives new value, UE applies stored value, UE applies 0) the UE shall perform the consistency check between DOFF and DPCH frame offset.

Currently it is not explicitly stated that the DOFF variable shall be updated to remain consistent with the actual DPCH frame offset for the 1st RL. E.g. in the (likely) case that DPCH frame offset of the 1st RL is changed upon a timing maintained hard handover (to compensate for differences in propagation delays), the UE is not require to update the DOFF variable. Considering that, the DOFF variable merely seems to be a number not directly related to the actual radio interface timing. This would suggest that the DOFF also need not be updated when the DPCH frame offset of the 1st RL is changed using another procedure, e.g. one that best meets the demands of the REL-5 work item on radio link timing adjustment.

Note
It should be noted that if the DOFF is in steps of 512 chips while the DPCH frame offset is in steps of 256 chips. The DL timing adjustments should be done in steps of 256 chips due to the UE window of +/- 148 chips. This means that the DOFF and the DPCH frame offset of the 1st RL anyhow can not remain exactly consistent.

There is a related ambiguity in R99, for which the preferred solution is to remove the DOFF variable. The details of the proposed R99 change are included in [2].

As stated in the previous, the proposal is that the procedure specification is updated to cover the (somewhat obvious) UE behaviour upon DL RL timing adjustment. Considering the previous, the proposal is not to specify that the UE shall update the DOFF variable.

2.2.2 Action across border of value range

Some clarification is needed concerning the UE action when the “DPCH frame offset” value reaches the border of the value range. This is specified by means of an example provided in the following table. It shows the subsequent “DPCH frame offset” values for a certain RL as signalled by UTRAN. The proposed UE behaviour that is indicated in column “UE action” is based on the fact that only steps of 256 chips are valid. 

#
Value
UE action

1
37888


2
38144
Adjust timing +256 chips

3
0
Adjust timing +256 chips

4
38144
Adjust timing -256 chips

Since the UE action depends on a previously received IE value, a new variable may be needed to facilitate the procedure specification.

3. Conclusion and proposal

The R99 release of the RRC protocol already provides signalling support for adjusting the downlink timing of radio links. However, the procedure specification needs to be updated to cover the UE behaviour upon RL timing adjustment and especially the UE action when the “DPCH frame offset” value reaches/ crosses the border of the value range.

Attached is a REL-5 CR that includes the details of the proposed changes.

Finally, as regards to the support of radio link timing adjustment by R99 UEs it should be noted that although the R99 signalling supports RL timing adjustment, the UE behaviour was not specified. Hence, one can not assume that the RL timing adjustment will work with R99 UEs.
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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;

-
perform the physical layer synchronisation procedure as specified in [29];

-
act upon all received information elements as specified in subclause 8.6, unless specified in the following and perform the actions below.

The UE may first release the physical channel configuration used at reception of the reconfiguration message. The UE shall then:

-
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.

In case the UE receives a RADIO BEARER RECONFIGURATION message including the IE "RB information to reconfigure" that only includes the IE "RB identity", the UE shall:

-
handle the message as if IE "RB information to reconfigure" was absent.

NOTE:

The RADIO BEARER RECONFIGURATION message always includes the IE "RB information to reconfigure". UTRAN has to include it even if it does not require the reconfiguration of any RB.

If after state transition the UE enters CELL_DCH state, the UE shall, after the state transition:

-
remove any C-RNTI from MAC;

-
clear the variable C_RNTI.

If the UE was in CELL_DCH state upon reception of the reconfiguration message and remains in CELL_DCH state, the UE shall:

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

-
if the IE "Downlink information for each radio link" is absent, not change its current DL Physical channel configuration.

-
if "DPCH frame offset" is included for one or more RLs in the active set, the UE shall

-
use its value to determine the beginning of the DPCH frame in accordance with the following:

-
if the received IE "DPCH frame offset" is across the value range border compared to the DPCH frame offset currently used by the UE, the UE shall consider it to be a request to adjust the timing with 256 chips across the frame border e.g. if the UE receives value 0 while the value currently used is 38144, the UE shall consider this as a request to adjust the timing with +256 chips

Adjustment = (SFN - (DOFF div 38400)) mod 256

-
if after taking into account value range borders, the received IE "DPCH frame offset" corresponds with a request to adjust the timing with a step exceeding 256 chips:
-
set the variable INVALID_CONFIGURATION to FALSE;

-
and the procedure ends.

-
adjust the radio link timing accordingly.

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 or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

-
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 8.5.17;

-
select Secondary CCPCH according to subclause 8.5.19;

-
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.

If the UE was in CELL_FACH state upon reception of the reconfiguration message and remains in CELL_FACH state, the UE shall:

-
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 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 or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

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

-
when the cell update procedure completed successfully:

-
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":

-
re-establish RB2;

-
set the new uplink and downlink HFN of RB2 to MAX(uplink HFN of RB2 | downlink HFN of RB2) + 1;

-
increment by one the downlink and uplink HFN values for RB2;

-
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 "Uplink integrity protection activation info" to the value of the variable INTEGRITY_PROTECTION_ACTIVATION_INFO.

-
if the received reconfiguration message did not contain the IE "Ciphering activation time for DPCH" in IE "Ciphering mode info":

-
if prior to this procedure there exist no transparent mode RLC radio bearers:

-
if, at the conclusion of this procedure, the UE will be in CELL_DCH state; and

-
if, at the conclusion of this procedure, at least one transparent mode RLC radio bearer exists:

-
include the IE "COUNT-C activation time" and specify a CFN value for this IE.

-
if prior to this procedure there exists at least one transparent mode RLC radio bearer:

-
if, at the conclusion of this procedure, no transparent mode RLC radio bearers exist:

-
include the IE "COUNT-C activation time" and specify a CFN value for this IE.
-
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" according to subclause 8.6.6.26.

-
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 signalling radio bearer RB2 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 8.5.19;

-
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 IE "UTRAN DRX cycle length coefficient" is not included in the same message:
-
set the variable INVALID_CONFIGURATION to TRUE.

-
if the UE enters CELL_PCH state from CELL_DCH 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 or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

-
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 CELL_PCH state from CELL_FACH 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 is successfully completed:
-
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 is successfully completed:

-
the procedure ends.
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