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1. Summary
RAN 4 and 5 received a liaison from GTI [1] requesting that RAN4 and 5 consider developing test cases to enhance coverage of E-UTRA inter-mode mobility scenarios.

As discussed in [2], the core specifications are in place providing both protocol and RRM requirement support for all E-UTRA inter-mode mobility scenarios, as well as for E-UTRA TDD to other RATs. However a number of RRM test cases are missing and are being developed by RAN4 [3].

This contribution reviews the protocol test case support for various E-UTRA inter-mode mobility scenarios, and proposes a number of test cases for further development in RAN5. These are considered supplementary to the roaming test cases that have already been agreed to be developed in [4].

2.
Review of current protocol test case support
Based on the mobility scenarios a dual mode network operator is likely to require support for, it has been identified that the following scenarios may require test case support across bands/modes:

· Cell selection: ensuring a UE that a roaming UE can be switched off (or roam back into coverage) operating in one band/mode and switch back on and successfully roam to another band/mode,  conforming to the cell selection priority requirements
· Cell reselection: similar to above, but that a UE can reselect a different band/mode when roaming out of coverage of the current operating band, tracking area and PLMN ID
· RRC connection release with redirection: ensuring a UE that has its connection released on one band/mode reconnects on the directed carrier in a different band/mode

· Handover: ensure a UE can perform inter-frequency handover across bands/modes, this could also include a PLMN ID change (in the case of EHPLMN IDs), and TA change
· Measurements: similar to above to support selection of a target in the case of RRC connection release with redirection and handover

A review of TS 36.523-1 reveals that only the following scenarios are covered for the inter-band case (with no change of duplex mode):

· 6.1.2.5 Cell reselection for inter-band operation

· 8.2.4.9 RRC connection reconfiguration / Handover / Inter-band blind handover / Success
As well as two scenarios for inter-mode:
· 8.2.4.10 RRC connection reconfiguration / Handover (between FDD and TDD)
· 13.4.1.3 MLP / Intra system mobility / E-UTRA FDD to E-UTRA TDD to E-UTRA FDD packet
As noted earlier, RAN5 has already considered the cell selection and cell reselection mobility scenarios and a number of test cases have been proposed for development [4]. 

Considering the other mobility scenarios, Table 2-1 provides a summary of test case area coverage for inter-band/mode compared to intra-band. From this table it can be concluded that TS 36.523-1 is generally lacking in coverage of “inter-mode” and “inter-band” mobility scenarios. In theory an operator would want to ensure that the same level of UE functionality supported within a band (both intra and inter-frequency) is also supported across bands/modes in their network, especially as operators are likely to deploy multi-band/mode LTE networks. 
Table 2-1. Comparison of intra-band / inter-frequency and inter-band/mode case coverage (excluding cell selection and reselection)
	Test case area
	Frequency scenario

	
	Inter-freq
	Inter-band
	Inter-mode

	RRC / Connection release / Redirection
	8.1.3.4
	NTC
	NTC

	RRC / Connection release / Success / Priority info
	8.1.3.5
	NTC
	NTC

	RRC / Handover / Success / With measurement
	8.2.4.6
	NTC
	NTC

	RRC / Handover / Success / Blind
	NTC
	8.2.4.9
	8.2.4.10

	Meas / Intra-EUTRAN / Two A3
	8.3.1.3
	NTC
	NTC

	Meas / Intra-EUTRAN / Periodic
	8.3.1.4
	NTC
	NTC

	Meas / Intra-EUTRAN / Two A2 & A3
	8.3.1.6
	NTC
	NTC

	Meas / Intra-EUTRAN / Meas config not present
	8.3.1.9 & 8.3.1.10
	NTC
	NTC

	Meas / Intra-EUTRAN / Continuation after re-establishment
	8.3.1.11
	NTC
	NTC

	MLP / Intra-system mobility
	13.4.1.2
	NTC
	13.4.1.3


Notes: NTC = no test case
3.
Review of test case environment support (TS 36.508)

In addition, some changes to TS 36.508 sections are needed to support inter-mode test cases. In summary the following issues have been identified with TS 36.508:

· 4.4.1.3 Dual mode network scenarios: Section is currently left as FFS for FDD+TDD; multi-cell environment needs clarification
· Table 4.4.2-2 Default NAS parameters for simulated cells: Cell 10 (inter-band cell) is defined in the same TA as Cell 1, so there is no support for TA change (or MCC/MNC change) in the inter-band case to support test configurations of roaming across TAs or operator networks where the PLMN ID may change, even though the new PLMN ID is an EHPLMN ID 
· 4.4.3.1.1 Combinations of system information blocks: No specification of which SIB combination should be used in the case of an E-UTRA FDD + E-UTRA TDD inter-band multi-cell scenario

In addition, a number of other areas in the document could do with editorial additions to clarify that Cell 10 may be configured in the same or different duplex mode to the “operating cells”, and if new “inter-band” cells are defined with different TA and MNC/MCC, then these may need full parameter definition and hence additions to some other tables.

It is proposed that RAN5 study appropriate changes to TS 36.508, given the work already underway in [4]  and the CR proposed in [5], as well as the outcome of this discussion on additional protocol test cases. 

4.
Proposed new protocol test cases

The potential additional inter-band/mode test cases for a UE in RRC_CONNECTED state for TS 36.523-1 are summarized in Table 4-1. Note that at present these are proposed as generic “inter-band” test cases that could potentially cover both scenarios of intra-mode and inter-mode. Considering that a change of band/mode involves significant reconfiguration in the RFIC relative to intra-band operations and a change of mode in addition results in PHY layer reconfiguration, it proposed that RAN5 discuss whether additional test cases could be required both inter-band/intra-mode as well as inter-band/inter-mode. 

Table 4-1. Proposed additional E-UTRA protocol test cases
	Test case type
	Test case

	RRC / Connection Release
	8.1.3.11 RRC connection release / Redirection to another E-UTRAN band

8.1.3.12 RRC connection release / Success / With priority information / Inter-band

	RRC / Connection  reconfiguration / Handover
	8.2.4.13 RRC connection reconfiguration / Handover / Success (with measurement) / Inter-band

8.2.4.14 RRC connection reconfiguration / Handover / Failure / Re-establishment successful / Inter-band

8.2.4.15 RRC connection reconfiguration / Handover / Failure / Re-establishment failure / Inter-band

	RRC / Measurements
	8.3.1.12 Measurement configuration control and reporting / Intra E-UTRAN measurements / Two simultaneous events A3 (inter-band measurements)

8.3.1.13 Measurement configuration control and reporting / Intra E-UTRAN measurements / Periodic reporting (intra-frequency and inter-band measurements)

8.3.1.14 Measurement configuration control and reporting / Intra E-UTRAN measurements / Two simultaneous events A2 and A3 (inter-band measurements)

8.3.1.15 Measurement configuration control and reporting / Intra E-UTRAN measurements / Inter-band handover / IE measurement configuration not present

8.3.1.16 Measurement configuration control and reporting / Intra E-UTRAN measurements / Continuation of the measurements after RRC connection re-establishment / Inter-band


If it is decided that additional test cases should cover intra-mode and inter-mode, then two approaches exist for developing TCs:

1) Generic “inter-band” mode agnostic test cases could be developed: Cell 1 and Cell 10 could be the same or different duplex modes (as an example); Test case environments could be clarified to support the definition of generic test cases; ICS could further consider when the TC is applicable for intra-mode and inter-mode

2) Generate duplicate TCs, one for intra-mode and one for inter-mode: could consider a parent/child relationship to help maintain consistency of test case coverage (e.g. section 8.1.3.11 could be titled “RRC connection release / Redirection to another E-UTRAN band” with 8.1.3.11.1 being intra-mode case and 8.1.3.11.2 being inter-mode)
As the GCF is now developing inter-band conformance testing under the GCF WI-085 and WI-095, and a commercial need has been identified with core specifications already in place, it would seem that it is very timely to reconsider 3GPP test case support for inter-band mobility, including within and across E-UTRA duplex modes and possibly with a TA/PLMN change. It is therefore proposed that RAN5 discuss:

1) Is the proposed TC list appropriate given that RRC IDLE mode mobility is already being covered as part of the work proposed in [4]?
2) Should test cases be developed for both intra- and inter-mode?
5.
Proposed way forward 
As noted in [3], RAN4 is adopting a phased approach to development of the RRM test cases and [2] proposes a complementary phasing for RAN5 RRM test cases. In consideration of this phased approach and the agreement to complete the TCs associated with [4] in Q1 2012, the following work plan is proposed for introducing the identified test cases in Table 4-1.

· Phase I: Target for RAN5#54 Feb 2012
· Develop CRs to introduce TCs in Table 4-1 that cover inter-mode mobility based on RRC connection release with redirection and measurements
· Develop CR to deal with any additional issues identified in TS 36.508

· Phase II: Target for RAN5#55 May 2012
· Develop CRs to introduce TCs in Table 4-1 that cover inter-mode mobility based on RRC connection reconfiguration

It is also proposed to follow the same approach agreed for [4] in RAN5#52 and include these TCs into Rel-8/9 using maintenance CRs.
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