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Background

In Package 2 test cases 8.3.15 and 8.3.1.6, cell update procedure due to UL transmission is tested.  The cell update procedure, in these two test cases, is triggered by configuring periodic reporting of traffic volume measurement objects (UL RACH TrCH) prior to entering CELL_PCH/URA_PCH states.

From TS 25.331, it is unclear that UE would still need to monitor the UL RACH whilst in CELL_PCH/URA_PCH states.  In this document, various relevant clauses in TS 25.331 v3b0 are analysed.  The purpose of this document is to initiate an investigation into this issue, leading to possible subsequent actions including (a) drafting a LS to RAN2 and (b) creating a CR to test case 8.3.1.5 and 8.3.1.6.

Analysis of Core Specifications (TS 25.331 v3b0)

Clause 7.2.2.1 describes the UE behaviour when residing in URA_PCH or CELL_PCH.  The 2 main point of relevance are highlighted in the extracted text below.

Firstly, the sub-clause “neither DCCH nor DTCH are available in these states” can be interpreted as the UE cannot access the DCCH and DTCH logical channels in the UL and DL directions.  The required black-box behaviour should be such that no DCCH messages or DTCH user data are to be transmitted on the UL direction.  However, it should be highlighted that this does not imply UE must have released all DCCH and DTCH logical channels prior to entering URA_PCH or CELL_PCH.  As such, a UE implementation may choose to maintain the contexts of DCCH and DTCH logical channels mapped onto the RACH TrCH.  The validity of the current test cases 8.3.1.5 and 8.3.1.6 is questioned if an alternative (but conformant) UE implementation releases all DCCH and DTCH logical channels completely.
Secondly, the definitive sub-clauses for handling measurement contexts are 8.4 and 14.4.2 as specified.  Clause 14.4.2 does not have any sub-clauses meaningful for this discussion.  No specific clause(s) can be found applicable for the case when a UE transits from CELL_FACH to CELL_PCH/URA_PCH state.  This is also consistent with the design of “measurement validity” – the same validity condition applies for traffic volume measurement and reporting while in CELL_FACH, CELL_PCH and URA_PCH state (since only 3 values for “measurement validity” IE: ‘CELL_DCH’, ‘All states except CELL_DCH’ and ‘All states’).  Given the content of MEASUREMENT CONTROL message in step 2 of test case 8.3.1.5 and 8.3.1.6, it can be inferred that UE does not delete the traffic volume measurement object (on RACH TrCH) when transiting to CELL_PCH and URA_PCH respectively.  The highlighted sub-clause in 8.4.1.10.1, however, states that no reporting is required for the configured but not existent measurement object.  This requirement for sub-clause can be applied to handling of traffic volume measurement of RACH TrCH in CELL_PCH and URA_PCH states.  With this understanding, step 8 of test cases 8.3.1.5 and 8.3.1.6 appear to be inconsistent with core specifications.
Other related clauses in the core specifications can be found in 8.2.2.3, B.3.3.4 (informative) and B.3.4.4 (informative), but they do not offer further insights to this issue.

Conclusion

From an inspection of the RRC specifications and the conditions established for test case 8.3.1.5 and 8.3.1.6, there are two significant findings:

1. Prior to entering CELL_PCH and URA_PCH states, a certain good UE implementation might have permanently released the contexts for DCCH and DTCH logical channels.  Hence, this renders the UE unable to detect any periodic or event-driven measurement events.

2. A UE is not required to report (with reporting criteria as periodic reporting or event-triggered) non-existent measurement object (in our context UL RACH TrCH).

Considering the above deliberations, two follow-up actions are proposed to T1/SIG:

1. Draft a CR to test case 8.3.1.5 and 8.3.1.6 such that UL transmission of a NAS message is the cell update trigger instead of periodic measurement reporting.

2. Draft a LS to RAN2 to seek clarification on this issue.

Appendix (Extracted Clauses from TS 25.331 v3b0)

7.2.2.1
URA_PCH or CELL_PCH state

In the URA_PCH or CELL_PCH state the UE shall perform the following actions:

NOTE:
Neither DCCH nor DTCH are available in these states.
1>
if the UE is "in service area":

2>
maintain up-to-date system information as broadcast by the serving cell as specified in the subclause 8.1.1;

2>
perform cell reselection process as specified in [4];

2>
perform a periodic search for higher priority PLMNs as specified in [25];

NOTE:
If the DRX cycle length is 80ms, then a search for higher priority PLMNs may not identify all the available PLMNs due to the paging occasion on the current serving cell coinciding with the MIB of the cell of interest.

2>
monitor the paging occasions and PICH monitoring occasions determined according to subclauses 8.6.3.1a and 8.6.3.2 and receive paging information on the PCH mapped on the S-CCPCH selected by the UE according to the procedure in subclause 8.5.19;

2>
act on RRC messages received on PCCH and BCCH;

2>
perform measurements process according to measurement control information as specified in subclause 8.4 and in subclause 14.4;
2>
maintain up-to-date BMC data if it supports Cell Broadcast Service (CBS) as specified in [37];

2>
run timer T305 for periodical URA update if the UE is in URA_PCH or for periodical cell update if the UE is in CELL_PCH.

1>
if the UE is "out of service area":

2>
perform cell selection process as specified in [4];

2>
run timer T316;

2>
run timer T305.

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

…..
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:

1>
if the IE "Frequency info" is included in the received reconfiguration message:

2>
select a suitable UTRA cell according to [4] on that frequency.

1>
if the IE "Frequency info" is not included in the received reconfiguration message:

2>
select a suitable UTRA cell according to [4].

1>
prohibit periodical status transmission in RLC;
1>
remove any C-RNTI from MAC;
1>
clear the variable C_RNTI;
1>
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 the variable TIMERS_AND_CONSTANTS;

1>
select Secondary CCPCH according to subclause 8.5.19;

1>
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

2>
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.

1>
if the IE "UTRAN DRX cycle length coefficient" is not included in the same message:
2>
set the variable INVALID_CONFIGURATION to TRUE.

1>
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):

2>
initiate a cell update procedure according to subclause 8.3.1 using the cause "cell reselection";

2>
when the cell update procedure completed successfully:

3>
the procedure ends.

…..

8.4.1.10.1
Traffic volume measurement

When performing traffic volume event evaluation or reporting related to a certain transport channel, the UE shall consider all RBs which are mapped to the concerning transport channel e.g. if an additional RB is established on a transport channel used for event triggering or reporting, the new RB shall be taken into account.

The UE shall:

1>
if the IE "Traffic volume measurement object" is included for this measurement:

2>
while a transport channel that is referenced in the IE "Traffic volume measurement object" does not exist:

3>
not perform any reporting related to this transport channel.
1>
else:

2>
report on all existing uplink transport channels; e.g. if an additional transport channel is established while the measurement is ongoing, this new transport channel shall be taken into account in the traffic volume measurement reporting.

For every traffic volume event, the UE shall:

1>
if the IE "Uplink transport channel type" is not included in the IE "Traffic volume measurement reporting criteria", or the "Uplink transport channel type" has the value "DCH" or "USCH" and the IE "UL transport channel id" is not included in the IE "Traffic volume measurement reporting criteria":

2>
if the IE "Traffic volume measurement object" is not included:

3>
take all UL transport channels into account for event triggering; e.g. if an additional transport channel is established while the measurement is ongoing, this new transport channel shall be taken into account in the traffic volume event triggering.

2>
else:

3>
while a transport channel that is referenced in the IE "Traffic Volume Measurement object" does not exist:

4>
not take this transport channel identity into account in the traffic volume measurement triggering.

1>
else:

2>
while a transport channel that is referenced in the IE "Traffic Volume Measurement Reporting Criteria" does not exist:

3> not take this transport channel identity into account in the traffic volume event triggering.

14.4.2
Traffic Volume reporting triggers

Traffic volume measurement reports can be triggered using two different mechanisms, periodical and event triggered. The reporting criteria are specified in the measurement control message.

All the specified events are evaluated with respect to the Transport Channel Traffic Volume (TCTV). This quantity is equal to the sum of the Buffer Occupancy for all logical channels mapped onto a transport channel. The events on a given transport channel shall be evaluated at least at every TTI (may be more often) as described in [15].

When a traffic volume measurement is set up, the UE shall:

1>
if the IE "report criteria" is set to "Traffic volume measurement reporting criteria":

…..

1>
else:

2>
if the IE "report criteria" is set to "Periodical reporting criteria":

2>
configure periodical triggers with period equal to the value in the IE "Reporting Interval" and with number of transmissions equal to the value in the IE "Amount of reporting" for the measurement identified by the IE "Measurement Identity".
…..

When a periodical trigger elapses, the UE shall:

1>
trigger a report for the measurement identified by the IE "Measurement Identity";

1>
if the number of reports triggered by this periodical trigger reaches the value in the IE "Amount of reporting":

2>
disable this periodical trigger.

…..

B.3.3.4
UE Measurements (CELL_PCH)

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

The UE uses the measurement control information according to the system information when no UE dedicated measurement control information has been assigned.
B.3.4.4
UE Measurements (URA_PCH)

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

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