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1
Introduction
For a UE operating in E-DCH in CELL_FACH state then it is essential that the UE use the common resources efficiently. 
At the RAN#48 meeting (June-2010) a Rel-8 CR to TS 25.321 in RP-100537 was approved introducing changes to the core requirement for UE implicit release of common resources and the case when E-DCH transmission continuation back off value is set to “0”. The purpose of the changed requirement was to secure synchronisation of the release between the UE and the network and that UEs does not stay in a resource longer than needed. 

At the RAN#52 meeting (June 2011) a Rel-8 CR to TS 25.321 in RP-110746 was approved clarifying the UE behaviour in subclause 11.8.16 for the case "E-DCH transmission continuation back off" is set to “infinity” the Scheduling Information with buffer status report set to zero is transmitted together with the last MAC-i PDU user data if the serving grant allows or otherwise it is sent in the next TTI. 

The authors of this document have reviewed the current RAN5 test cases for E-DCH in CELL_FACH state and have found lack of test coverage for the normative UE behaviour introduced by the CRs in RP-100537 and RP-110746.  The purpose of this paper is to propose enhanced test coverage in TS 34.123-1 to cover the essential core requirements for UE implicit release of common resources.

2
Discussion

2.1
Core requirements analysis
2.1.1
Impact by CR in RP-100537 (“E-DCH transmission continuation back off” = “0”)
TS 25.321 v8.13.0 sub-clause 11.2.2A (Control of Enhanced Uplink in CELL_FACH state and Idle mode for FDD mode):

· Implicit release with E-DCH transmission continuation backoff 
Implicit resource release is enabled only if "E-DCH transmission continuation back off" is not set to "infinity". 
If implicit resource release is enabled, then in case of DTCH/DCCH transmission, the timer Tb is set to "E-DCH transmission continuation back off" value, when TEBS is 0 byte and the last generated MAC-i PDU with higher layer data is provided with the PHY-data-REQ primitive to the physical layer for transmission. 
If TEBS <> 0 byte is detected while timer Tb is running, then the timer is stopped and uplink data transmission on the common E-DCH resource continues.
If a MAC-ehs PDU is received while timer Tb is running, then the timer is re-started.
If the "E-DCH transmission continuation back off" value is set to "0" or if timer Tb expires the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDUs shall be transferred to MAC. TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU. If the "E-DCH transmission continuation back off" value is set to "0", then the SI shall be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data, given the serving grant is sufficient to carry the SI in the same MAC-i PDU together with the remaining DCCH/DTCH data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i PDU.
…
The current test coverage for implicit release of common E-DCH resources in TS 34.123-1 covers the timer based release:
7.1.8.6

DTCH/DCCH transmission - Implicit release with E-DCH transmission continuation backoff - Timer Based

This test case verifies the UE behavior for the case when “E-DCH transmission continuation back off" value is <> "0" (including the case when set to “infinity”). The core requirement for the case “E-DCH transmission continuation back off" value is set to "0" (highlighted in red in the quoted text above) is not covered by this or any other test cases. 
The purpose of the core requirement is to secure that a UE, when it has the necessary resources assigned by the network, shall include the SI indication TEBS=0 in the MAC-I PDU carrying the last DCCH/DTCH data. 
For UEs not complying to the core requirements when “E-DCH transmission continuation back off" value is set to "0" then the problem is that resources will be reserved longer in the network side than needed (one or more TTI depending on quality of the channel) which will increase the blocking probability for other UEs. In addition non-compliant UE may cause synchronisation failure of the release of the resources between the UE and network. 
To achieve test coverage of the SI reporting requirement introduced by RP-100537 then could it be considered to either introduce a new test case or expanding the existing test case in 7.1.8.6.  Expanding the existing test case in 7.1.8.6 would cause relative big impact to the test case. It seems more appropriate to create a new test case for this scenario.
2.1.1
Impact by CR in RP-110746 (“E-DCH transmission continuation back off” = “inifinity”)
The CR in RP-11-0746 introduced the following clarification in TS 25.321 v8.13.0 sub-clause 11.8.116 (Scheduling Information reporting):

When "E-DCH transmission continuation back off" is set to "infinity", the Scheduling Information with empty buffer status report shall be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data, given the serving grant is sufficient to carry the SI in the same MAC-i PDU together with the remaining DCCH/DTCH data. Otherwise, the Scheduling Information with empty buffer status report is transmitted separately with the next MAC-i PDU.

The purpose was to clarify the UE behaviour that UE is to include the SI with TEBS=0 in the same MAC-I PDU as the remaining data if the serving grants allows it (to preserve resources).
The current test case in 7.1.8.6 (see above) already covers the scenario when "E-DCH transmission continuation back off" is set to "infinity", but do not verify the SI reporting as introduced by the CR in RP-110746. Expanding test case 7.1.8.6 would cause relatively small impact on the existing test case.
2.2 Proposed way forward
To enhance test coverage for UE E-DCH operation in CELL_FACH state to verify UE compliance for the core requirement as described in section 2.1 the following way forward is proposed:

1. To create a new test case for testing implicit release when “E-DCH transmission continuation back off” is set to “0”. See the proposed test case in the table below. 

2. To expand existing test case 7.1.8.6 for testing the new requirement introduced by RP-110746 for the case “E-DCH transmission continuation back off” = “infinity”.

	TS
	TC
	Release
	Title
	Test purpose
	Applicability

	E-DCH MAC-is/i for RACH procedure

	34.123-1
	7.1.8.6a
	Rel-8
	DTCH/DCCH transmission - Implicit release with E-DCH transmission continuation back off value set to “0”
	To verify that, when “E-DCH transmission continuation back off" value is set to "0" and UE has resources to transmit all remaining data and a SI, the UE transmit a SI with TEBS=0 in a MAC-i PDU together with the remaining DCCH/DTCH data.
	UEs supporting E-DCH in CELL_FACH


3
Conclusion and Proposal

It is proposed that RAN5 endorse the proposed way forward as described in section 2.2 of this document.

CRs introducing the new test case 7.1.8.6a are provided in [2] (TS 34.123-1) and [3] (TS 34.123-2).

CR expanding existing test case 7.1.6.8 is provided in [4] (TS 34.123-1)
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