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1 Introduction
During RAN#41, RAN2 was asked to provide a dependency analysis of the LTE Rel-8 features for the next RAN meeting. The intention is to use the feature dependencies from RAN1 and RAN2 to make the final decision on what capability signalling will be introduced for LTE Rel-8 features. Similar analysis has been done for the HSPA Rel-7 and Rel-8 features (see [1] and [2]).
The discussion was initiated immediately after RAN#41, and a preliminary progress report was provided to RAN2#63bis in [3]. It was also agreed in RAN2#63bis that in order to facilitate the dependency analysis, it will be necessary to group small RAN5 test features to larger groups (e.g. combine different steps of the Random Access procedure to one Random Access feature), and split some of the larger features to smaller groups (e.g. split Inter-RAT hand-over).

It was also agreed that the initial grouping would be provided by Docomo and would be coordinated with other operators.

This document contains the summary of the discussion after RAN2#63bis, and provides a proposed way forward.
2 Introduction

The initial grouping (kindly provided by Docomo) contained following high priority features, which according to co-sourcing operators (AT&T, KDDI, NTT DOCOMO, Inc., Orange, T-Mobile) may not be available for IoT testing in the initial network deployments:
1) MAC specification

· Semi-persistent scheduling (including SPS related RAN1 features)

· TTI bundling

· Prioritized bit rate

· Long DRX cycle (depends on ANR; Long DRX cycle is needed for ANR measurements)

· DRX command MAC control element

2) RLC specification

· 5bit RLC UM SN

· RLC UM (if the UE does not support voice)

3) PDCP specification

· 7bit PDCP SN

4) RRC specification

· Periodical measurement reporting criteria for SON (depends on ANR; Periodical measurement reporting for SON is needed for ANR)
· ANR related intra/inter-frequency and inter-RAT measurement reporting event

· UTRA (RRC connected mode) to E-UTRA state transitions including cell reselection from CELL_PCH (1), PS handover (2) and RRC connection redirection (3)..

· E-UTRA to 1xRTT (connected) state transitions. 

5) Radio bearer combinations

· SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (if the UE does not support voice)

· SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

· SRB1 and SRB2 for DCCH + 8x AM DRB
Based on this these operators proposed 7 groups

1) VoIP optimisation

· Semi-persistent scheduling

· TTI bundling

· 5bit RLC UM SN

· 7bit PDCP SN

2) Limited connected mode inter-RAT mobility from UTRAN to E-UTRAN 
· cell reselection from CELL_PCH state, 

· RRC connection redirection

-
 PS handover
3) Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT 

· E-UTRA CONNECTED to 1xRTT ACTIVE state transition

4) UE battery saving

· Long DRX cycle

· DRX command MAC control element

5) Measurement enhancements
· Periodical measurement reporting criteria for SON

· ANR related intra/inter-frequency and inter-RAT measurement reporting event

6) Advanced radio bearer combinations

· SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (only for UEs not supporting voice)

· SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

· SRB1 and SRB2 for DCCH + 8x AM DRB

7) Others

· Prioritized bit rate

· RLC UM (if UE does not support voice)
During the discussion, it was assumed that an independent analysis of the features in the last group (“Others”) should be performed.

Two comments on the grouping were received:

1) Ericsson commented that there does not seem to be a technical reason for the UE to indicate the IoT status of the battery saving feature to the network.

2) Ericsson commented that they would prefer to remove the IoT-bit for “Measurement enhancements”, as they think it will be available for IoT and as the deployment of the ANR feature depends on the availability of terminals supporting the measurements for ANR. Nokia disagreed having a special treatment for “Measurement enhancements” as if there is no UE capability signalling for measurement enhancements and ANR, the network would not know whether UE requested to perform SON ANR measurements is not able to detect/decode GCID for any new cells or whether the UE just does not support this measurement.
As a way forward, it was agreed to use the unmodified proposal for grouping as a basis for dependency analysis. 
The dependencies of these groups of high priority features, together with low and medium priority features, were then analyzed against the full set of features.
The analysis is shown in Appendix A
3 Proposed way forward

Based on the email discussion, a following way forward is proposed.

An LS to RAN is sent, indicating that RAN2 has analyzed the dependencies between the proposed grouping and all features. The only dependencies found were 
1) The Measurement enhancement group depends on the UE battery saving group, as ANR measurements require support of long DRX functionality. However, it was commented that this dependency does not hinder the proposed grouping to Measurement Enhancements and UE Battery Savings groups
2) Active mode mobility from LTE TDD to CDMA2000 depends on CDMA2000 measurement objects, which is a low priority feature in RAN5.

3) Short DRX (which is a low priority feature in RAN5) depends on the UE battery saving group.

4 References

[1]
R2-072291, “LS on Release-7 feature dependencies”
[2] 
R2-084823, “LS on HSPA Rel-8 Feature Dependencies”
[3]
R2-085406, “Status report of the email discussion on the LTE Rel-8 features dependency”

5 Appendix A: Dependency analysis
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RAN5 prioritization

		

										Feature list in EUTRA interface Ver.7.0												Yellow cells indicate changes
from ver 6.0a (R5-082139, R2-083591)				Orange cells indicate changes
from ver 6.4 (R5-083520)
according to RAN1 LS (R5-083673, R1-083364)				Light green cells indicate changes from ver 6.4 (R5-083520)
in order to align with TC list and Batch List after RAN5#40
(R5-083653, R5-083669)

																														need to be updated

				Features						FDD / TDD		Description						Test priorities in initial deployment in FDD				Test priorities in initial deployment in TDD				RAN5 Signalling Test Cases				RAN5 RF Test Cases		Consequences if the feature is not tested but the NW configures the feature
(R1-083350)		Consequences if the UE indicates whether or not the feature is tested
(R1-083350)		whether it can be solved by signaling
(R1-083350)

				3GPP specs		Items								Impact

														UE		eNB		Priority		Remark		Priority		Remark		Sig: R5-0836532120
+ update for RAN5#40		Signalling Batch #
(R5-0836692058
+ update for  RAN5#40)		RF: R5-082029
RRM: R5-082174

				TS36.211
Physical channels and modulation		Frame structures		Type 1		FDD only		Type 1 is applicable to FDD.		X		X		High				N/A				-				tested implicitly

								Type 2		TDD only		Type 2 is applicable to TDD.		X		X		N/A				High				-				tested implicitly

						UL physical resources		Normal CP		Common				X		X		High				High				-				will be covered by default configuration

								Extended CP		Common				X		X		High unless removed from core spec
(originally medium)
Medium				High unless removed from core spec
(originally medium)
Medium				-				needs new test case		There is no guarantee on how the UE would operate. If the UE does not operate properly, PUSCH and PUCCH transmissions cannot be received properly by the eNB.		Since this is a cell specific parameter, it is not possible to configure different CP length depending on the UE, and therefore the issue cannot be solved even if signalling indicates whether this feature has been tested or not. With the signalling indication from the UE it is, however, possible to control to which cells and frequency layers the UE could make a handover to. In this way extended CP could be taken in use on some frequency layers even if (at least) one frequency layer would use normal CP to provide services to the initially deployed UEs.		No

						PUSCH		Scrambling		Common				X		X		High				High				-				tested implicitly

								Modulation		Common		64 QAM is UE optional.		X		X		Medium for 64QAM
High for others		64QAM is only applicable for category 5.		Medium for 64QAM
High for others				-				TS 36.101 6.5.2		There is no guarantee on how the UE would operate. If the UE does not operate properly, decoding error will always occur when 64QAM transmissions are performed, and therefore performance in relatively good geometry will be degraded.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can perform 64QAM transmissions with guarantee that the UE will operate properly
(2) for UEs indicating that the feature is not tested, eNB can avoid performing 64QAM transmissions which will limit the performance degradation to a certain extent. The LTE system can still remain functional although 64QAM cannot be used for all UEs. However, the desired performance in relatively good geometry can not be achieved. 
This feature is already optional as UE category. UE capability signaling can indicate whether the feature is implemented and tested or not. No additional signaling is required.		Yes (alreaay optional feature)

								Transform precoding		Common				X		X		High				High				-				tested implicitly

								Mapping to physical resources		Common		5 types of frequency hopping patterns are defined.
Type 0: No hopping
Type 1: Predefined inter-TTI frequency hopping
Type 2: Frequency inter-TTI hopping (scheduled by uplink grant)
Type 3: Predefined intra-TTI frequency hopping
Type 4: Frequency intra-TTI hopping (scheduled by uplink grant)		X		X		High for Type 0-3
Low for Type 4				High for Type 0-3
Low for Type 4				-				need a new test case
Type 0-3 need to be covered by test configuration		There is no guarantee on how the UE would operate. If the UE does not operate properly, PUSCH transmissions of the UE will not be received by the eNB, and furthermore, PUSCH transmissions of this UE would cause interference to other UEs' transmissions.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can configure the feature with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can decide not to configure the feature and the LTE system would remain functional even if this feature could not be configured for the initially deployed UEs.		Yes

						PUCCH		PUCCH formats		Common		6 types of PUCCH formats are defined.
Type 1: Scheduling request
For 1a/1b, normal and shortened PUCCH is defined
Type 1a: ACK/NACK(1bit)
Type 1b: ACK/NACK(2bits)
Type 2: CQI
Type 2a,2b: CQI+ACK/NACK
Type ? : ACK/NACK repetition (to be specified)		X		X		High for ACK/NACK repetition unless removed from core spec
(originally low)
Medium Low for 2a, 2b
High for other types		There are two alternatives to transmit CQI+ACK/NACK. We should select one of them (i.e low for 2a, 2b)
There are two alternatives to transmit SR+ACK/NACK. We should select one of them (i.e high for shortened format)		High for ACK/NACK repetition unless removed from core spec
(originally low)
Medium Low for 2a, 2b
High for other types				-				High priority formats: tested implicitly		In general, ACK/NACK repetition format has not been specified in RAN1 yet. With regards to 2a and 2b, there is no guarantee on how the UE would operate. If the UE does not operate properly, eNB ACK/NACK and CQI reception performance will be degraded.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can 2a and 2b with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can decide to configure 1a and 1b. This results in dropping CQI when ACK/NACK transmission occurs during CQI transmission timing, and it is expected that DL scheduling performance will be degraded, but there has been no quantitative analysis on this degradation in RAN1.		Yes*
However, on ACK/NACK repetition, the cell coverage area will be limited by the UEs not supporting A/N repetition.

								Additional PUCCH formats for TDD mode (to be specified)		TDD only		Support multi ACK/NACKs for TDD		X		X		N/A				High				-				Need to be covered by  test configuration

								Mapping to physical resources		Common		Number of PUCCH		X		X		High				High				-				tested implicitly

						PRACH		Preamble formats 0-3		Common		Preamble formats 0-3 are defined for frame structure type 1 and 2.		X		X		High unless removed from core spec
(originally high for 0, 1 and medium for 2, 3)
High for 0. 1
Medium for 2, 3		Type 2 and 3 will be applied to cases which are short of UL Tx power.
Priority for preamble formats 2 and 3 are set to Medium since their use are not seen to be necessary in the initial deployment phase. However, if preamble formats 2 and 3 are to be used in the future, the initial UEs should be able to work properly. Otherwise, RACH coverage improvements will be limited by these initial UEs.		High unless removed from core spec
(originally high for 0, 1 and medium for 2, 3)
High for 0. 1
Medium for 2, 3				-				Options 0-3 need to be covered by test configuration		There is no guarantee on how the UE would operate. If the UE does not operate properly, eNB will not be able to receive RA preambles from the UE, and hence the UE might not be able to access the system.		Since this is a cell specific parameter, it is not possible to configure different preamble formats depending on the UE, and therefore the issue cannot be solved even if signalling indicates whether this feature has been tested or not.
The problem could be resolved if different preamble formats can be configured for different PRACH slots, but complexity will increase. Different preamble formats could be taken in use on some frequency layers where initially deployed UEs could not operate but separate frequency layer could be reserved for the initially deployed UEs when they are still on the field. WIth signalling from UE to NW it would be possible to avoid handovers to cells (frequency layers) where these initial deployed UEs cannot operate. Therefore signalling whether the feature is tested could still simply the later introduction of other formats.		No

								Preamble formats 4		TDD only		Preamble format  4 is only applicablefor frame structure type 2.		X		X		N/A				High				-				Need to be covered by  test configuration

								PRACH configuration / FDD mode		FDD only		16 types of PRACH configurations are defined.		X		X		High unless removed from core spec
(originally high for 3-8 and low for others)
High for 3-8
Low for others		PRACH intervals of 5 and 10 msec will be essential.
Priority for some PRACH configurations are set to Low since their use are not seen to be necessary in the initial deployment phase. However, if these PRACH configurations are to be used in the future, the initial UEs should be able to work properly. Otherwise, RACH capacity improvements will be limited by these initial UEs.		N/A
High for 3-8
Low for others				-				tested implicitly		There is no guarantee on how the UE would operate. If the UE does not operate properly, eNB will not be able to receive PRACH transmissions from the UE, and hence the UE might not be able to access the system. Furthermore, if the UE performs PRACH transmissions at subframes where the PRACH is not configure, it will cause interference to the system.		Since this is a cell specific parameter, it is not possible to configure different preamble formats depending on the UE, and therefore the issue cannot be solved even if signalling indicates whether this feature has been tested or not. Different preamble formats could be taken in use on some frequency layers where initially deployed UEs could not operate but separate frequency layer could be reserved for the initially deployed UEs when they are still on the field. WIth signalling from UE to NW it would be possible to avoid handovers to cells (frequency layers) where these initial deployed UEs cannot operate. Therefore signalling whether the feature is tested could still simply the later introduction of other PRACH configurations.		No

								PRACH configuration / TDD mode		TDD only		58 types of PRACH configurations are defined.		X		X		N/A		PRACH intervals of 5 and 10 msec will be essential.
Priority for some PRACH configurations are set to Low since their use are not seen to be necessary in the initial deployment phase. However, if these PRACH configurations are to be used in the future, the initial UEs should be able to work properly. Otherwise, RACH capacity improvements will be limited by these initial UEs.		High unless removed from core spec
(originally high for 9,18,26,29,54,57 and low for others)
High for 9,18,26,29,54,57   Low for others								tested implicitly						No

								Preamble sequence generation		Common				X		X		High				High				-				tested implicitly

						UL reference signal		Demodulation reference signal sequence for PUSCH		Common				X		X		High				High				-				tested implicitly

								Demodulation reference signal sequence for PUCCH		Common				X		X		High				High				-				tested implicitly

								Sounding reference signal sequence		Common				X		X		High				High				-				need new test case

								Group hopping		Common		There are 17 different hopping patterns. If sequence-group hopping is disabled, sequence index 0 shall be used. If sequence-group hopping is enabled, the sequence index is given by the physical-layer cell identity.		X		X		High for all indexs		We should not restrict any cell arrangement. The difference of index 0-16 is only the starting point of code.		High for all indexs				-				ON/OFF of this feature needs to be covered by test configuration

								Sequence hopping		Common		sequence hopping only applied for > 6RB		X		X		High unless removed from core spec
(originally low)
Low		Additional gain to support sequence hopping is very small		High unless removed from core spec
(originally low)
Low				-				no need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, eNB does not correctly recived the signal		Since this is a cell specific parameter, it is not possible to configure the sequece hopping pattern on the UE, and therefore the issue cannot be solved even if signalling indicates whether this feature has been tested or not.		No

						DL physical resources		Resource blocks		Common		3 types of physical resource block configurations are defined.		X		X		High for normal CP △f=15kHz and extended CP △f=15kHz,
Low for extended CP △f=7.5kHz				High for normal CP △f=15kHz and extended CP △f=15kHz,
Low for extended CP △f=7.5kHz				-				normal CP (delta f=15KHz) : tested implicitly
extended CP (delta f=15KHz) : needs new test case		Extended CP △f=7.5kHz is for MBMS and this is not a Rel-8 function. Therefore, this is out of scope of this study.

								Virtual resource blocks		Common		2 types of virtual resource blocks are defined.
- Distributed type
- Localised type		X		X		High for distributed type and localised type				High for distributed type and localised type				-				tested implicitly

								Resource-element groups		Common		4th OFDM is only applicable for 1.4MHz operation		X		X		High				High				-				tested implicitly

								Guard period for half-duplex FDD operation		FDD only		For half-duplex FDD operation, a guard period is created by the UE by not receiving the last part of a downlink subframe immediately preceding an uplink subframe from the same UE..		X		X		Low until such tie HD-FDD is needed.		According to RAN4 decision		N/A				-				no need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, it will not be able to PDSCH properly.		This issue cannot be resolved even if signalling indicates whether this feature has been tested or not, since for an UE for which this feature has not been tested, there is no guarantee that it can receive PDSCH properly. Separate UE capability indication could be used to indicate that UE support this feature and feature is tested. No requirements for HD FDD is defined in RAN4 yet.
This feature is already optional. UE capability signaling can indicate whether the feature is implemented and tested or not. No additional signaling is required.		Yes (alreaay optional feature)

								DwPTS, GP and UpPTS configuration		TDD only		Downlink control signaling shall always be present in DwPTS similar to an ordinary downlink subframe,Downlink data can be beared on DwPTS,Downlink reference signals shall always be present in DwPTS.Minimum duration of GP is one OFDM symbol.Not to transmit any control signaling and data in the UpPTS,UpPTS used for short random access and/or sounding reference signals		X		X		N/A				High				-				tested implicitly

								DL/UL switching		TDD only		DL/UL switching with different DL/UL ratio and different GT in TDD should be considered. DL/UL ratio for 5 ms periodicity: 1DL:3UL, 2DL:2UL, 3DL:1UL; DL/UL ratio for 10 ms periodicity: 6DL:3UL, 7DL:2UL, 8DL:1UL, 3DL:5UL;3-bits signaling in D-BCH to configure the DL/UL patterns for LTE TDD. Different GT in TDD should be considered.		X		X		N/A				High				-				tested implicitly

						PDSCH in normal subframe				Common				X		X		High				High				-				8.2
Not yet covered explicitly in 36.521 but defined in 36.101
8.2

						PDSCH in DwPTS				TDD only		DwPTS cam tramsmit data in TDD frame structure.		X		X		N/A				High				-				Need to be covered

						PBCH				Common				X		X		High				High				-				tested implicitly

						PMCH				Common				X		X		Release 9		Note 1		Release 9				Release9				needs new test case.
Release 8 UE on a mixed carrier has to behave identically to an MBSFN capable Release 9 UE in all respects other than the reception of MBSFN RS and data

						PCFICH				Common		5 types of combinations are defined.
Comb.1: Subframe 1 and 6 for frame structure type 2
Comb.2: MBSFN subframes on a carrier supporting both PMCH and PDSCH
Comb.3: MBSFN subframes on a carrier not supporting PDSCH
Comb.4: All other subframes when BW<=1.4MHz
Comb 5: All other cases		X		X		High for Comb 5
Comb 4: Only applicable for UE which supports spectrum band supporting 1.4 MHz operation
N/A for Comb 1
 High for Comb 2
 (although MBSFN is rel. 9 issue, comb 2 need to test for forward compatibility)
Release 9 for Comb 3
Release 9 for Comb2,3		Note 1		High for Comb 5
Comb 4: Only applicable for UE which supports spectrum band supporting 1.4 MHz operation
High for Comb 1
High for Comb 2 (although MBSFN is rel. 9 issue, comb 2 need to test for forward compatibility)
Release 9 for Comb 3
Release 9 for Comb2,3				-				need to be covered by default configuration		Since PCFICH comb2 is not supported a UEs can not receive an UL scheduling grant in this subframe.				No.
Although MBSFN is rel. 9 issue, comb 2 need to test for forward compatibility

						PDCCH in normal subframe		PDCCH formats		Common		4 types of PDCCH formats are defined.
4 x number of DCI formats types of PDCCH formats (7) will be defined.		X		X		High for all		Revisit after RAN1 decision if necessary		High for all				-				Partly covered by 36.101 8.4.
More test coverage is needed.

						PDCCH in DwPTS		PDCCH formats		TDD only		DwPTS can transmit control signalling in TDD frame structure. (not specified yet)		X		X		N/A				High				-				Need to be covered

						PDCCH blind detection for SI1				TDD only				X		-		N/A				High				-				Need to be covered

						PHICH		PHICH duration		Common		2 types of PHICH durations are defined.
- Normal duration
- Extended duration
Note: PHICH can be transmitted also in DwPTS in TDD mode.		X		X		High for 2 types				High for 2 types				-				8.5
Not yet covered explicitly in 36.521 but defined in 36.101
8.5

						DL reference signal		Cell-specific reference signal		Common				X		X		High				High				-				tested implicitly

								MBSFN reference signal (△f=15kHz)		Common				X		X		Release 9		Note 1		Release 9				Release 9				Release 9

								MBSFN reference signal (△f=7.5kHz)		Common				X		X		Release 9		Note 1		Release 9				Release 9				Release 9

								UE-specific reference signal		Common		UE-specific reference signals are supported for single-antenna-port transmission of PDSCH and are transmitted on antenna port 5.The UE is informed by higher layers whether the UE-specific reference signal is present and is a valid phase reference for PDSCH demodulation or not.		X		X		Low		UE specific reference signal is optional for all UE categories		High				-				for TDD, need to be covered
for FDD, no need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, the UE might not be able to receive beam forming signals which uses UE specific reference signals, and cell edge throughput improvements with beam forming might not be possible.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can apply beam forming with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can decide not to apply beam forming and avoid performance degradation, but will not be able to achieve performance improvements with beam forming for these UEs. Signalling from the UE to NW to indicate that feature is tested would ensure that the feature can be deployed later on without problems for the UE that supported and are tested for this feature. UE capability signalling might be sufficient for FDD
This feature is already optional. UE capability signaling can indicate whether the feature is implemented and tested or not. No additional signaling is required.		Yes (alreaay optional feature)

						Synchronisation signals		Primary synchronisation signal		Common				X		X		High				High				-				tested implicitly

								Secondary synchronisation signal		Common				X		X		High				High				-				tested implicitly

						DL scrambling				Common		DL scrambling is applied to PDSCH, PBCH, PCFICH, PDCCH and PHICH.		X		X		High				High				-				tested implicitly

						DL modulation				Common				X		X		High				High				-				8.2
Not yet covered explicitly in 36.521 but will be defined in 36.101 8.2

						Layer mapping Tx  on a single antenna port				Common				X		X		High				High				-				need to be covered by  demodulation performance tests

						Layer mapping for spatial multiplexing				Common		The maximum number of layers for spatial multiplexing is 4		X		X		High for 1,2
Medium for 3,4				High for 1,2
Medium for 3,4				-				Option 1-4 need to be covered by demodulation performance tests		There is no guarantee on how the UE would operate. If the UE (any category UE) does not operate properly, the UE might not be able to receive 4 antenna transmissions.		If signalling indicates whether this feature has been tested or not, the eNB could try to change the number of antennas used for transmission per UE, but eNB operation will become complex and also there could be HW impacts. Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment		Yes

						Layer mapping for Tx diversity				Common		2 and 4 layers are defined.		X		X		High unless removed from core spec
(originally high for 2 and medium for 4)
High for 2
Medium for 4				High unless removed from core spec
(originally high for 2 and medium for 4)
High for 2
Medium for 4				-				Option 2 and 4 need to be covered by demodulation performance tests		There is no guarantee on how the UE would operate. If the UE (any category UE) does not operate properly, the UE might not be able to receive 4 antenna transmissions.		Since this is a cell specific parameter, it is not possible to configure different layer of Tx diversity depending on the UE, and therefore the issuehere cannot be solved even if signalling indicates whether this feature has been tested or not.		No

						DL precoding		Tx  on a single antenna port		Common				X		X		High				High				-				tested implicitly

								Spatial multiplexing		Common				X		X		High				High				-				tested implicitly

								Tx diversity		Common				X		X		High				High				-				tested implicitly

						Precoding for spatial multiplexing		Without CDD on two antenna ports		Common				X		X		High				High				-				tested implicitly

								Void

								Without CDD on four antenna ports		Common				X		X		Medium				Medium				-				tested implicitly		There is no guarantee on how the UE would operate. If the UE (any category UE) does not operate properly, the UE might not be able to receive 4 antenna transmissions.		If signalling indicates whether this feature has been tested or not, the eNB could try to change the number of antennas used for transmission per UE, but eNB operation will become complex and also there could be HW impacts. Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment		Yes

								Void

								Large delay CDD		Common				X		X		Medium
High				Medium
High				-				need to be covered by  demodulation performance tests		There is no guarantee on how the UE would operate. If the UE does not operate properly, the UE might not be able to receive MIMO transmissions.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can apply MIMO transmissions with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can decide not to apply MIMO transmissions and avoid performance degradation, but will not be able to achieve performance improvements with MIMO for these UEs. Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment		Yes

						Codebook for precoding		Two antenna ports		Common		4 types of codebook for precoding on two antenna ports are defined.		X		X		High				High				-				tested implicitly

								Four antenna ports		Common		16 types of codebook for precoding on four antenna ports are defined.		X		X		Medium				Medium				-				tested implicitly		There is no guarantee on how the UE would operate. If the UE (any category UE) does not operate properly, the UE might not be able to receive 4 antenna transmissions.		If signalling indicates whether this feature has been tested or not, the eNB could try to change the number of antennas used for transmission per UE, but eNB operation will become complex and also there could be HW impacts. Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment		Yes

						Precoding for transmit diversity				Common				X		X		High				High				-				tested implicitly

						Non codebook precoding				TDD only		Dedicated RS demodulation must be tested.		X		X		N/A				High				-				Need to be covered

						Tx diversity				Common		Tx diversity can be applied to Synchronisation signal, PBCH, PDSCH, PDCCH, PHICH and PCFICH.		X		X		High				High				-				need to be covered by  demodulation performance tests

				TS 36.212
Multiplexing and channel coding		CRC length		Gcrc24a(D)		Common		Gcrc24a(D) is applied to UL-SCH, PCH, MCH and DL-SCH.		X		X		High
(Except for MCH)				High
(Except for MCH)				-				tested implicitly

								Gcrc24b(D)		Common		Gcrc24b(D) is applied to UL-SCH and DL-SCH.		X		X		High				High				-				tested implicitly

								Gcrc16(D)		Common		Gcrc16(D) is applied to BCH, DCI.		X		X		High				High								tested implicitly

								Gcrc8 (D)		Common		Gcrc8 (D) is applied to Aperiodic CQI in PUSCH		X		X		High				High				-				tested implicitly

						Channel coding		Turbo coding		Common		Turbo coding is applied to DL-SCH, UL-SCH, PCH and MCH.		X		X		High
(Except for MCH)				High
(Except for MCH)				-				tested implicitly

								Tail biting convolutional coding		Common		Tail biting convolutional coding is applied to BCH, DCI and UCI with CR 1/3.		X		X		High				High				-				tested implicitly

								Block coding		Common		Block coding is applied to CFI and UCI with variable CR.		X		X		High
(exception: Medium for CQI+ACK/NAK joint coding for extended CP)				High
(exception: Medium for CQI+ACK/NAK joint coding for extended CP)				-				tested implicitly

								Repetition coding		Common		Repetition coding is applied to HI.		X		X		High				High				-				tested implicitly

						Rate matching		DL-SCH		Common				X		X		High				High				-				tested implicitly

								UL-SCH		Common				X		X		High				High				-				tested implicitly

								BCH		Common				X		X		High				High				-				tested implicitly

								DCI		Common				X		X		High				High				-				tested implicitly

								MCH		Common				X		X		Release 9		Note 1		Release 9				Release 9				Release 9

						Code block concatenation				Common				X		X		High				High				-				tested implicitly

						Code block segmentation				Common				X		X		High				High								tested implicitly

						DCI format				Common		8DCI formats are defined
- format 0: uplink grant
- format 1:  1 codeword transmission with 1 antenna (or open loop)
- format 1a: compact scheduling
- format 1b: 1 codeword transmission with closed loop SU-MIMO (to be specified)
- format 1c: D-BCH, Paging, RACH Response
- format 2: 2 codeword transmission with closed loop SU-MIMO
- format 3/3a: TPC command (1bit, 2bits 2bits, 1bit)		X		X		Low for 3a
High for others		should prioitize one scheme between 3 and 3a.		Low for 3a                               High for others				-				All high priority formats need to be covered						Yes

				TS 36.213
Physical layer procedures		Cell search				Common				X		-		High				High				-				9.4.1
9.4.2.1
9.4.2.2
9.4.2.3
9.4.2.6

						Timing synchronisation				Common				X		X		High				High				-				tested implicitly

						UL power control		PUCCH		Common				X		X		High				High				-				needs to be covered by Power Control test cases

								PUSCH		Common		2 types of PUSCH power control adjustment state are defined.
- Accumulated value
- Absolute value		X		X		High for accumulated value
Medium for absolute value				High for accumulated value
Medium for absolute value				-				2 options need to be covered by configuration		There is no guarantee on how the UE would operate. If the UE does not operate properly, TPC operation will not be optimal, possible causing the corresponding UE's UL performance to degrade or increasing interference to neighbour cells.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can apply "absolute" with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can apply "accumulated" and avoid performance degradation due to incorrect behavior with "absolute" being configured. Whether there will be any performance difference compared to UEs using "absolute" is unclear. Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment		Yes

												2 types of cell specific value Ks are defined.
- Ks = 0
- Ks = 1.25		X		X		High unless removed from core spec
(originally high for Ks = 0 and low for Ks = 1.25)
High for Ks=0
Low for Ks=1.25		Most of company in RAN1 could not find the gain from Ks=1.25		High unless removed from core spec
(originally high for Ks = 0 and low for Ks = 1.25)
High for Ks=0
Low for Ks=1.25				-				need to be covered by default configuration		There is no guarantee on how the UE would operate. If the UE does not operate properly, TPC operation will not be optimal, possible causing the corresponding UE's UL performance to degrade or increasing interference to neighbour cells.		Currently this is a cell specific parameter, so it is not possible to configure different Ks depending on the UE, and therefore the issue cannot be solved even if signalling indicates whether this feature has been tested or not. However, if this parameter is made to be an UE specific parameter, the situation will be improved.		No

								Sounding reference signal		Common				X		X		High				High				-				needs to be covered by Power Control test cases

						DL power allocation				Common				X		X		High				High				-				tested implicitly

						Random access procedure in normal subframe				Common				X		X		High				High				-				9.6.2

						Random access procedure in UpPTS				TDD only		to be specified?		X		X		N/A				High				-				Need to be covered

						UE procedure for receiving the physical downlink shared channel		Transmission modes		Common		The UE is semi-statically configured via higher layer signalling to receive the physical downlink shared channel based on one of the following transmission modes:
1. Single-antenna port
2. Transmit diversity
3. Open-loop spatial multiplexing
4. Closed-loop spatial multiplexing
5. Multi-user MIMO
6. Closed-loop RANK 1 precoding
7 Single antenna; port 5		X		X		High for 1-4, 6
Medium for 6
Low for 5,7		mode 6 is used for category 1 and may be used for cell edge user (need to evaluate the coverage)
mode 7 is used for user-specific transmission (beam-forming)		High for 1-4, 6
  High for 7              Medium for 6                Low for 5				-				Not yet covered in 36.521 but defined in 36.101
for 1: 8.2.1.1
for 2: 8.2.1.2
for 3: 8.2.1.3
for 4: 8.2.1.4
for 5: no need to be covered
for 6: needs to be covered
for 7 (TDD): needs to be covered
for 7 (FDD): no need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, it might expericenc degraded performance or not be not be able to receive the PDSCH at all when multi-user MIMO or beam forming is applied.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can apply multi-user MIMO or beam forming with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can avoid applying multi-user MIMO and beam forming so as to avoid performance degradation, but will not be able to exploit the benefits of multi-user MIMO or beam formaing. Signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment
Mode 7 for FDD is already optional. UE capability signaling can indicate whether the feature is implemented and tested or not. No additional signaling is required.		Yes

								Transmission mode in TDD		TDD only		Non-codebook precoding		X		X		N/A				High				-				Mandatory for TDD

								Resource allocation		Common		3 types of resource allocation are defined.
0: Dynamic scheduling
1: Semi-persistent scheduling
2: Semi-persistent scheduling, Distributed type		X		X		High for 0 and 2
Medium for 1		Both type 1 and 2 are applied for persistent scheduling. To simply and reduce the test cost, it may be better to choose one of them		High for 0 and 2
Medium for 1				-				Option 0-2 need to be covered by demodulation performance tests		There is no guarantee on how the UE would operate. If the UE does not operate properly, it will not be able to interpret the DL allocations properly, and DL performance will be degraded.		If signalling indicates whether this feature has been tested or not, the eNB could try to change the resource allocation mode for UEs based on this information. However, this is thought to require complex scheduling algorithms and increase scheduler processing requirements. Additional signalling from UE to network to indicate testing and UE support status could still benefit the phased feature deployment		Yes

								Modulation order and transport block size determination		Common				X		X		High				High								Test coverage should be investigated.

						UE procedure for reporting CQI, PMI and RI		CQI reporting modes		Common		There are the following CQI reporting modes:
1. Periodic
2. Aperiodic		X		X		High				High				-				2 options need to be covered

								Aperiodic CQI/PMI/RI reporting using PUSCH		Common		5 types of CQI and PMI feedbacks are defined.
- Wideband: Mode1-2
- UE selected: Mode2-0, Mode2-2
- Higher layer configured: Mode3-0, Mode3-1		X		X		High for mode 1-2, 3-0. 3-1
Low for 1-2. 2-0. 2-2		Should select one scheme from "UE selected" and "Higher layer configuration"		High for mode 1-2, 3-0. 3-1
Low for 1-2. 2-0. 2-2				-				Option 1-2, 3-0 and 3-1 need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, CQI reports on PUSCH might not be reliable and DL scheduling for the UE might not be appropriate.		If signalling indicates whether this feature has been tested or not, the eNB could try to configure UE selected or higher layer configured for UEs based on this information. Additional signalling from UE to NW will help in understand UE reporting and avoiding different interprerations		Yes

								=C122                                                                                                                                                                                                                                                                Periodic CQI/PMI/RI reporting using PUCCH		Common		4 types of CQI and PMI feedbacks are defined.
- Wideband: Mode1-0, Mode1-1
- UE selected: Mode2-0, Mode2-1		X		X		High for all types 1-0, 1-1
Medium for 2-0, 2-1				High for all types 1-0, 1-1
Medium for 2-0, 2-1				-				4 options need to be covered

						UE procedure for reporting ACK/NACK				Common		Combination of ACK/NACK and SR in one PUCCH format		X		X		High				High				-				needs new test case

						eNodeB procedure for receiving physical uplink shared channel				Common				-		X		High				High				-				Not for UE

						UE sounding procedure in normal subframe				Common				X		X		High				High				-				tested implicitly

						UE sounding procedure in UpPTS				TDD only		Ues can transmit sounding to be received in UpPTS.
Note: One or two symbols to be decided in Mar. meeting.		X		X		N/A				High				-				Need to be covered

						UE ACK/NACK procedure in normal subframe				Common				X		X		High				High				-				tested implicitly

						Multiple ACK/NACK				TDD only		In  DL heavy asymmetries,  need to transmit ACK/NAKs of multiple DL subframes in one UL subframe, either transmitting multiple of them, or "bundling" them into a single ACK/NAK report.  In the UL heavy asymmtery, need to transmit ACK/NAKs of mulitple UL subframes in one DL subframe.		X		X		N/A				High				-				Need to be covered

						UE PUSCH hopping procedure				Common		2 types of PUSCH hopping approach are defined.
-  Approach 1: Hopping bit
- Approach 2: Predefined hopping sequence		X		X		High for 2
Low for 1		Should be narrow down to reduce the test cost and achive secure IOTNeccesity of Approach 1 shoud be clarfied		High for 2
Low for 1				-				Approach 2 needs to be coverd		There is no guarantee on how the UE would operate. If the UE does not operate properly, there are the possibility to happen a collision.		If signalling indicates whether this feature has been tested or not, 
(1) for UEs indicating that the feature is tested,  eNB can apply the approach 1
(2) for UEs indicating that the feature is not tested, eNB can use approach 2 for PUSCH hopping to obtain the frequencey diversity gain		Yes

						Void

						UE procedure for determining physical downlink control channel assignment		(l,M) = (1,1), (2,1), (3,1), (3,3) for unicast subframes		Common				X		X		High				High				-				tested implicitly

								(I,M) = (1,1), (2,1), (2,2) for PHICH in DwPTS in TDD mode		TDD only				X		X		N/A				High				-				Need to be covered

								(l,M) = (1,1), (2,1), (3,1), (2,2), (3,2) for MBSFN subframes		Common				X		X		Release 9		Note 1		Release 9				Release 9				Release 9

						UE procedure for determining physical uplink control channel assignment				Common				X		X		High				High				-				tested implicitly

						Modulation order, redundancy version and transport block size determination				Common				X		X		High				High				-				tested implicitly

						UE antenna selection				Common		It is optional at UE		X		X		Low				Low				-				No need to be covered		There is no guarantee on how the UE would operate. If the UE does not operate properly, the UE might transmit on the wrong antenna and it would be difficult to obtain the gains from antenna selection, and furthermore, performance could be degraded to the case when antenna selection is not performed.		If signalling indicates whether this feature has been tested or not, the eNB could decide to configure antenna selection only for UEs for which the feature has been tested.
This feature is already optional. UE capability signaling can indicate whether the feature is implemented and tested or not. No additional signaling is required.		Yes

						Uplink ACK/NACK timing				Common				X		X		High				High				-				9.7.1

				TS 36.214
Physical layer measurements		RSRP				Common		RSRP is Reference Signal Received Power.		X		-		High				High				-				Not yet covered in 36.521 but defined in 36.133
9.1.2.1

						E-UTRA Carrier RSSI				Common				X		-		Medium		It may be rather difficult to utilise these measurement quantities for load based handover triggering, e.g. between different E-UTRA frequency layers.		Medium				-				tested implicitly
needs to be covered by RRM test cases		UE may not be able to measure/ report the intended quantity. HO performance may be degraded.		Although HO optimisation is not possible with the intended quantity, RSRP can still be used to optimise HO. For inter-F HO, the HO point may be different between UEs using different measurement quantities. However, the performance degradation seems to be trivial. As already evaluated in RAN4, RSRP measurement quantity is the most essential one to make the system and handoves to work, other UE measurement quantities are intended for special cases to optimise the performance. In order for the network to understand why certain UEs cannot report measurement quantities (not tested and therefore supported initially), it is beneficial for the system to have signalling indication from the UE to network to indicate when proper testing is done. Indication of testing of measurement quantities could quite easily be combined with other measurement related features, which are not available at the time of initial deployment.		Yes

						Reference Signal Received Quality (RSRQ)				Common				X		-		High
Medium				High
Medium				-				Not yet covered in 36.521 but defined in 36.133
9.1.5

						UTRA FDD CPICH RSCP				Common		UE conditional		X		-		High (if UTRA FDD is supported)				High (if UTRA FDD is supported)				-				Not yet covered in 36.521 but defined in 36.133
9.2.1

						UTRA FDD carrier RSSI				Common		UE conditional		X		-		High (if UTRA FDD is supported)				High (if UTRA FDD is supported)				-				Not yet covered in 36.521 but defined in 36.133
9.2.2

						UTRA FDD CPICH Ec/No				Common		UE conditional		X		-		High (if UTRA FDD is supported)				High (if UTRA FDD is supported)				-				Not yet covered in 36.521 but defined in 36.133
9.2.3

						GSM carrier RSSI				Common		UE conditional		X		-		High (if UTRA FDDGSM is supported)				High (if UTRA FDDGSM is supported)				-				Not yet covered in 36.521 but defined in 36.133
9.4.1

						UTRA TDD carrier RSSI				Common		UE conditional		X		-				No opinion		High for TD-SCDMA				-				Need to be covered

						UTRA TDD P-CCPCH RSCP				Common		UE conditional		X		-				No opinion		Highfor TD-SCDMA				-				Need to be covered

						CDMA2000 1x RTT Pilot Strength				Common		UE conditional		X		-		High (if 1xRTT is supported)				High (if 1xRTT is supported)				-				Not yet covered in 36.521 but defined in 36.133
4.2.2.5.5

						CDMA2000 HRPD Pilot Strength				Common		UE conditional		X		-		High (if HPRD is supported)				High (if HPRD is supported)				-				Not yet covered in 36.521 but defined in 36.133
4.2.2.5.4

						DL RS TX power				Common				-		X		High				High								Not for UE

						Received interference power				Common				-		X		High				High				-				Not for UE

						Thermal noise power				Common				-		X		High				High				-				Not for UE

				TS 36.321
MAC protocol specification		Transport channels		BCH		Common				X		X		High				High				Sig: 7.1.3.5		1A

								DL-SCH		Common				X		X		High				High				Sig: 7.1.1.x and 7.1.3.x
(several test cases)		1A / 1B

								PCH		Common				X		X		High				High				Sig: 8.1.1.x
(several test cases)		1A / 3

								MCH		Common				X		X		Release 9		Note 1		Release 9				Release 9		-

								UL-SCH		Common				X		X		High				High				Sig: 7.1.1.1 and 7.1.4.x
(several test cases)		1A / 1B / 2

								RACH		Common				X		X		High				High				Sig: 7.1.2.x
(several test cases)		1A / 2

						Logical channels		BCCH		Common				X		X		High				High				Sig: 7.1.3.5		1A

								PCCH		Common				X		X		High				High				Sig: 8.1.1.x
(several test cases)		1A / 3

								CCCH		Common				X		X		High				High				Sig: 7.1.1.1 and 7.1.3.4a		1A

								MCCH		Common				X		X		Release 9		Note 1		Release 9				Release 9		-

								DCCH		Common				X		X		High				High				Sig: 7.1.1.2 and 7.1.3.4		1A

								DTCH		Common				X		X		High				High				Sig: 7.1.1.2 and 7.1.3.4		1A

								MTCH		Common				X		X		Release 9		Note 1		Release 9				Release 9		-

						Void

						Random access (RA) procedure initiation				Common		2 triggers to initiate RA procedure are defined:
1) PDCCH order from eNB
2) UE MAC itself		X		X		High for both				High for both				for 1: Sig: 7.1.2.21
for 2: Sig: 7.1.2.32		1A

						RA resource selection				Common		Different behaviors for the following 2 cases:
1) resource explicitly signalled from eNB
2) resource selected by UE MAC		X		X		High for both				High for both				for 1: Sig: 7.1.2.1
for 2: Sig: 7.1.2.32		1A

						RA preamble transmission				Common				X		X		High				High				Sig: 7.1.2.4		1A

						RA response reception				Common				X		X		High				High				Sig: 7.1.2.4		1A

						RA procedure Message 3 transmission				Common		Different behaviors for the following 2 cases:
1) UE is in RRC_CONNECTED state [excluding RLF]
2) UE is in RRC_IDLE state [including RLF]		X		X		High for both				High for both				Both parameters need to be covered by RACH test cases Sig: 7.1.2.4		1A

						RA procedure contention resolution				Common		Different behaviors for the following 3 cases:
1) UE is in RRC_IDLE state UE [including RLF]
2) UE is in RRC_CONNECTED state [excluding RLF] & procedure is initiated by PDCCH order from eNB
3) UE is in RRC_CONNECTED state [excluding RLF] & procedure is initiated by UE MAC itself		X		X		High for all				High for all				3 behaviors need to be covered by RACH test cases Sig: 7.1.2.6 and 7.1.2.7		1A

						RA backoff				Common				X		X		High				High				Sig: 7.1.2.7 7.1.2.8		2

						RA preamble expiration timer				Common				X		X		Low		Preamble trans max can surve in place of this timer		Low				low priority						If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). If UE just ignores the RA preamble expiration timer and performs the RA procedure, when RA procedure exceeds the timer, UE would keep on using the dedicated preamble when the eNB might have allocated it to another UE..		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can configure the feature with guarantee that the UE will operate properly;
(2) for UEs indicating that the feature is not tested, eNB can decide not to configure this feature, and instead decide to release the dedicated preamble based on preamble_trans_max and T312. This could possibly result in a longer reservation of the dedicated preamble when RA procedure takes time. However, if preamble transmission succeeds in smal number of retransmissions, preamble retransmission will not exceed the RA preamble expiration timer, so the impact seems small.

Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment

						Void

						Timing Advance command reception		MAC control element		Common				X		X		High				High				needs to be covered by RACH test cases Sig: 7.1.2.5		1A

								RA response				Different behaviors for the following 3 cases:
1) RA resource was explicitly signalled from eNB
2) RA resource was selected by UE MAC & Time Alignment timer is not running
3) otherwise		X		X		High for 1) and 2), Low for 3)		3) only occurs if PUCCH for SR is not configured. PUCCH for SR should not cause so much overhead.		High for 1) and 2), Low for 3)				Options 1 and 2 need to be covered by RACH test cases Sig: 7.1.2.5		1A				If eNB decides not to always configure PUCCH for SR for UEs who are "UL in-sync", case 3 could occur, and in such a case there is no guarantee on how the UE would operate. The desired behavior is for the UE to ignore the TA command in the RA response in consideration for possible contention of the random access. But if the UE does not ignore this TA command: (1) if there is no contention (target for contention should be 0.1%, so this would should be true for most of the times), there is no problem; (2) if there was contention and the TA command was meant for another UE, the UE's UL sync might be lost, but if the UL timing of the UE is within the bounds that can be detected by the eNB, the eNB should be able to adjust the UL timing later by issuing TA commands, otherwise the UE will be UL out-of-sync until it performs the RA procedure.		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that the feature is tested, eNB can decide to not always configure PUCCH for SR for UEs who are "UL in-sync", with guarantee that the UE will operate properly when case 3) occurs (UE will ignore the TA command in the RA response).
(2) for UEs indicating that the feature is not tested, eNB can decide to always configure PUCCH for SR for UEs who are "UL in-sync", so that case 3) will not happen.

Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment

						UL tx when Time Alignment timer is not running				Common		UE shall intitiate RA procedure		X		X		High				High				needs to be covered by RACH test cases Sig: 7.1.2.5		1A

						Time Alignment timer expiry				Common		UE shall release PUCCH / SRS resources		X		X		High				High				Sig: 7.1.2.5		1A

						Void

						DL assignment reception for DL-SCH				Common		DL assignment on PDCCH can be addressed to:
1) C-RNTI
2) Temporary C-RNTI
3) RA-RNTI
4) Semi-persistent scheduling (SPS) C-RNTI		X		X		High for all				High for all				needs to be covered by DL-SCH test cases
(currently covered by
Sig: 7.1.3.1 and 7.1.3.2)		1A / 1B

						DL HARQ operation				Common				X		X		High				High				Sig: 7.1.3.4, 7.1.3.4a and 7.1.3.5		1A

						Disassembly and demultiplexing in DL				Common				X		X		High				High				Sig: 7.1.3.7		1A

						Void

						UL grant reception for UL-SCH		PDCCH		Common		UL grant on PDCCH can be addressed to:
1) C-RNTI
2) Temporary C-RNTI
3) SPS C-RNTI		X		X		High for all				High for all				needs to be covered by UL-SCH test case
(Sig: 7.1.4.1 and 7.1.4.2)		1A / 1B

								RA response		Common				X		X		High				High				needs to be covered by UL-SCH test case
(Sig: 7.1.4.1)		1A

						UL HARQ operation				Common		2 types of operations are defined:
1) normal
2) TTI bundling
2 types of HARQ retransmissions are defined
1) adaptive
2) non-adaptive		X		X		High for both
High for all				High for both
High for all				needs to be covered by UL-SCH test case
(SIG: 7.1.4.6 and 7.1.4.9)		1A / 2

						Logical channel prioritisation in UL				Common				X		X		High				High				Sig: 7.1.4.3		2

						Multiplexing of MAC SDUs in UL				Common				X		X		High				High				tested implicitly

						Scheduling request		PUCCH		Common				X		X		High				High				Sig: 7.1.4.5
(Remark: TC# should be 7.1.4.4.1)		21A

								Random access procedure		Common				X		X		High				High				Sig: 7.1.4.4.2		21A

						Void

						Buffer status reporting triggers				Common		4 types of triggers to initiate buffer status reporting are defined:
1) UL data arrives in UE Tx buffer
2) Padding bits are larger than BSR
3) UE arrives in a new cell
4) PERIODIC BSR TIMER expires		X		X		High for all				High for all				for 1: Sig: 7.1.4.4.3
for 2: Sig: 7.1.4.4.4
for 3: Sig: 7.1.4.4.6
for 4: Sig: 7.1.4.4.5		1A
1A
1B
1B

						BSR format selection				Common		Selection between long BSR and short BSR		X		X		High				High				Sig: 7.1.4.4.3 - 7.1.4.4.6
(several test cases)
need to be covered by BSR test cases		1A / 1B

						BSR cancellation				Common		A pending BSR shall be cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR in addition.		X		X		High				High				Sig: 7.1.4.4.3
need to be covered by BSR test cases		1A

						Power headroom reporting triggers				Common		2 types of triggers to power headroom reporting are defined:
1) PROHIBIT_PHR_TIMER expires or has expired the pathloss has changed more than DL_PathlossChange dB since last report
2) PERIODIC PHR TIMER expires		X		X		High for 1),
HighLow for 2)				High for 1),
HighLow for 2)				for both: needs new test case Sig: 7.1.4.10
for 2: need to be covered		1B				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). If the UE does not stop operation, assuming that trigger 1 is not configured, PHR might not be reported in a timely manner, and thus the UL-SCH AMC might be degraded.		If signalling indicates whether trigger 2 has been tested or not:
(1) for UEs indicating that trigger 2 is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that trigger 2 is not tested, eNB can decide not to configure trigger 2, and instead only configure trigger 1. No performance degradation is foreseen with proper setting of DL_PathlossChange and PHR_PROHIBIT_TIMER.

Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment

						PCH reception				Common				X		X		High				High				Sig: 8.1.1.x
(several test cases)		1A / 3

						BCH reception				Common				X		X		High				High				tested implicitly		1A

						DRX		Long DRX cycle length		Common				X		X		High				High				Sig: 7.1.6.1 and 7.1.6.2		2

								Short DRX cycle length		Common				X		X		Low				Low				no need to be covered
low priority
(Sig: 7.1.6.3)		3				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). If the UE does not stop operation, mismatch can result between the UE and eNB on when and when not the UE is sleeping. But when the eNB schedules the UE during Long DRX cycle On durations, the mismatch will be resolved.		If signalling indicates whether short DRX has been tested or not:
(1) for UEs indicating that short DRX is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that short DRX is not tested, eNB can decide not to configure short DRX, and instead only configure long DRX. The use of short DRX could possibly bring battery saving gains, but the actual gains are unclear, and moreover thought to be marginal.

Additional signalling from UE to network to indicate testing and UE support status benefits the phased feature deployment

						MAC reconfiguration				Common				X		X		High				High				Sig: 7.1.5		FFS

						MAC reset				Common				X		X		High				High				Sig: 7.1.3.8		1A

						MAC PDU (DL-SCH and UL-SCH)				Common		3 types of subheaders are defined:
1) R/R/E/LCID subheader
2) R/R/E/LCID/F/L subheader with 7bit L
3) R/R/E/LCID/F/L subheader with 15bit L		X		X		High for all				High for all				Sig: 7.1.4.8
need to be covered by MAC test cases		1A

						MAC control elements		Buffer status report MAC control elements		Common		2 types of BSRs are defined:
1) Short
2) Long		X		X		High				High				Sig: 7.1.4.4.3 - 7.1.4.4.6
(several test cases)		1A / 1B

								C-RNTI MAC control element		Common		The C-RNTI MAC control element is identified by MAC PDU subheaders with LCIDs.		X		X		High				High				Sig: 7.1.2.6 and 7.1.2.7		1A

								DRX Command MAC control element		Common		The DRX Command MAC control element is identified by a MAC PDU subheader with LCID.		X		X		High				High				Sig: 7.1.6.4		2

								UE Contention Resolution Indentity MAC control element		Common		UE Contention Resolution Identity MAC Control Element to resolve contention		X		X		High				High				Sig: 7.1.2.6 and 7.1.2.7		1A

								Timing Advance MAC CE		Common				X		X		High				High				Sig: 7.1.2.5
need to be covered by MAC test cases		1A

								Power Headroom MAC CE		Common				X		X		High				High				Sig: 7.1.4.10
need to be covered by MAC test cases		1B

						MAC PDU (transparent MAC)				Common				X		X		High				High				tested implicitly

						MAC PDU (randam access response)		E/T/RAPID MAC sub-header		Common				X		X		High				High				Sig: 7.1.2.4
need to be covered by MAC test cases		1A

								E/T/R/R/BI MAC sub-header		Common				X		X		High				High				Sig: 7.1.2.8
need to be covered by MAC test cases		2

								MAC RAR		Common				X		X		High				High				Sig: 7.1.2.4
need to be covered by MAC test cases		1A

						Void

				TS 36.322
RLC protocol specification		TM RLC entity				Common				X		X		High		RLC TM entitiy will be applied to BCCH, PCCH, UL CCCH.		High				Sig: 7.2.1		FFS

						UM RLC entity		Void

								Void

								Transmit operations on UM data transfer		Common		Includes:
- incrementing SN for each UMD PDU		X		X		High				High				Sig: 7.2.2.4		1B

								Receive operations on UM data transfer		Common		Includes actions when:
1) an UMD PDU is received from lower layers
2) an UMD PDU is placed in the reception buffer
3) T_reordering expires		X		X		High				High				Sig: 7.2.2.x4
(several test cases)		1B / 2

						AM RLC entity		Void

								Transmit operations on AM data transfer		Common		Includes:
- incrementing SN for each AMD PDU
- management of the transmitting window		X		X		High				High				Sig: 7.2.3.x
(several test cases)		1A

								Receive operations on AM data transfer		Common		Includes actions when:
1) a RLC data PDU is received from lower layers
2) a RLC data PDU is placed in the reception buffer
3) T_reordering expires		X		X		High				High				Sig: 7.2.3.x
(several test cases)		1A / 2

								Retransmission triggers		Common		2 types of retransmission triggers are defined:
1) STATUS PDU from peer entity
2) HARQ delivery failure from transmitting MAC		X		X		High for 1), Low for 2)				High for 1), Low for 2)				Option 1 needs to be covered by RLC cases Sig: 7.2.3.17		2				This feature is not NW configurable, and so it is out of scope of this study (NW cannot turn ON this feature at a later stage, it is purely up to UE implementation)

								Retransmission counter		Common				X		X		High				High				Sig: 7.2.3.17		2

								Polling		Common		4 types of triggers to initiate polling are defined.
- Transmission of last data in the buffer
- Expiry of poll retransmission timer
- Every Poll_PDU PDUs
- Every Poll_Byte bytes		X		X		High for all				High for all				Sig: 7.2.3.10		1A

								Status reporting		Common		2 types of triggers to initiate STATUS reporting are defined.
- Polling from its peer AM RLC entity,
- Detection of reception failure of an RLC data PDU		X		X		High for both				High for both				Sig: 7.2.3.10		1A

								Status prohibit		Common				X		X		High				High				needs to be coverd by RLC cases
Sig: 7.2.3.14		2

						SDU discard				Common				X		X		High				High				Sig: 7.2.3.20 - 21		1A

						Re-establishment				Common				X		X		High				High				Sig: 7.2.3.22		2

						RLC data PDU		TMD PDU		Common		No header		X		X		High				High				tested implicitly

								UMD PDU		Common		Two types of headers are defined:
1) fixed header
2) extension header
Two types of fixed headers are defined:
1) 5bit SN fixed header
2) 10bit SN fixed header		X		X		High				High				all types need to be covered by RLC cases
Two types of headers: tested implicitly
Two types of fixed headers:
for 1: Sig: 7.2.2.1.1
for 2: Sig: 7.2.2.1.2		1B

								AMD PDU		Common		Two types of headers are defined:
1) fixed header
2) extension header		X		X		High				High				tested implicitly

								AMD PDU segment		Common		Two types of headers are defined:
1) fixed header
2) extension header		X		X		High				High				tested implicitly

						RLC control PDU		STATUS PDU		Common				X		X		High				High				Sig: 7.2.3.10		1A

				TS 36.323
PDCP specification		Maintenance of PDCP sequence numbers		12 bits		Common		DRBs, if configured by upper layers		X		X		High				High				needs to be covered by PDCP cases
Sig: 7.3.1.1 2.3.10		1B

								7 bits		Common		DRBs, if configured by upper layers		X		X		High				High				needs to be covered by PDCP cases
Sig: 7.3.1.1 2.3.10		1B

								5 bits		Common		SRBs		X		X		High				High				needs to be covered by PDCP cases
Sig: 7.3.1.1 2.3.10		1B

						Header compression profiles		0x0000		Common		UE optional, mandatory for "Voice capable terminals"		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.1 )		3

								0x0001		Common		UE optional, mandatory for "Voice capable terminals"		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.2 )		3

								0x0002		Common		UE optional, mandatory for "Voice capable terminals"		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.3 )		3

								0x0003		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide not to configure this feature, i.e. no header compression for this profile. Possible header compression gains cannot be achieved, but the system gains are thought to be marginal. Moreover, this feature is anyways UE optional. It may be sufficient to use regular UE optionality indication. No additional signaling is required.

								0x0004		Common		UE optional, mandatory for "Voice capable terminals"		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.4 )		3

								0x0006		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide not to configure this feature, i.e. no header compression for this profile. Possible header compression gains cannot be achieved, but the system gains are thought to be marginal. Moreover, this feature is anyways UE optional. It may be sufficient to use regular UE optionality indication. No additional signaling is required.

								0x0101		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide to configure profile 0x0001 assuming that the UE supports profile 0x0001 (which is mandatory for IMS capable UE) The feature is optional for UE so it may be sufficient to use regular UE optionality indication. No additional signaling is required.

								0x0102		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide to configure profile 0x0001 assuming that the UE supports profile 0x0002 (which is mandatory for IMS capable UE)  The feature is optional for UE so it may be sufficient to use regular UE optionality indication. No additional signaling is required.

								0x0103		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide not to configure this feature, i.e. no header compression for this profile. Possible header compression gains cannot be achieved, but the system gains are thought to be marginal. Moreover, this feature is anyways UE optional. Also, if the UE supports profile 0x0003, eNB can decide to configure this profile instead.  The feature is optional for UE so it may be sufficient to use regular UE optionality indication. No additional signaling is required.

								0x0104		Common		UE optional		X		X		Low				Low				low priority
no need to be covered		-				If eNB decides to configure this feature, there is no guarantee on how the UE would operate. In the worst case, UE might stop operation (enter error state). Even if the UE does not stop operation, if the UE RoHC processor is corrupted, data transfer cannot be carried out properly (the decompressor at eNB will discard corrupt packets and the decompressor at UE will discard packets thinking that they are corrupt).		If signalling indicates whether this feature has been tested or not:
(1) for UEs indicating that this feature is tested, eNB can configure the feature with guarantee that the UE will operate properly
(2) for UEs indicating that this feature is not tested, eNB can decide to configure profile 0x0001 assuming that the UE supports profile 0x0004 (which is mandatory for IMS capable UE)  The feature is optional for UE so it may be sufficient to use regular UE optionality indication. No additional signaling is required.

						Header compression		Compressed packet		Common		UE optional		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.5 )		3

								Standalone packet		Common		UE optional		X		X		High				High				needs to be covered by PDCP cases
(given in TC batch list Sig: 7.3.2.6 )		3

						Ciphering and deciphering		EPS AS encription algorithms		Common		3 types of EPS AS encription algorithm are defined.
- EAEA0: Null algorithm
- EAEA1: SNOW 3G
- EAEA2: AES		X		X		High for all				High for all				Sig: 7.3.3.x		1B

								EPS NAS encription algorithms		Common		3 types of  EPS NAS encription algorithm are defined.
- ENEA0: Null algorithm
- ENEA1: SNOW 3G
- ENEA2: AES		X		X		High for all				High for all				Sig: 9.4.x 7.3.3.x		1B

								EPS UP encription algorithms		Common		3 types of EPS UP encription algorithm are defined.
- EUEA0: Null algorithm
- EUEA1: SNOW 3G
- EUEA2: AES		X		X		High for all				High for all				Sig: 7.3.3.x		1B

						Integrity protection and verification		EPS AS integrity algorithms		Common		2 types of EPS AS integrity algorithm are defined.
- EAIA1: SNOW 3G
- EAIA2: AES		X		X		High for all				High for all				Sig: 7.3.4.x		1B

								EPS NAS integrity algorithms		Common		2 types of EPS NAS integrity algorithm are defined.
- ENIA1: SNOW 3G
- ENIA2: AES		X		X		High for all				High for all				Sig: 9.4.x 7.3.4.x		1B

						PDCP behaviour at HO		In-order delivery and duplicate elimination function in downlink		Common		The UE shall activate the in-order delivery and duplicate avoidance function in downlink when upper layers indicate that a handover occurs, for radio bearers that are mapped on RLC AM.		X		-		High				High				Sig: 7.3.5.5		1B

								Re-transmission of PDCP SDUs in uplink		Common		When upper layers indicate that a handover occurs, for radio bearers that are mapped on RLC AM the UE shall re-transmit all uplink PDCP SDUs starting from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers.		X		X		High				High				Sig: 7.3.5.1		2

								Reception of a PDCP status report in downlink		Common		When a PDCP status report is received in the downlink, for radio bearers that are mapped on RLC AM the UE shall discard all PDCP SDUs that are indicated with the bit in the bitmap set to '1' the corresponding PDCP PDU and corresponding PDCP SDU.		X		X		High				High				Sig: 7.3.5.4		2

								DRBs mapped on RLC UM		Common		When upper layers indicate that a handover has occurs, for U-plane radio bearers mapped on RLC UM the UE shall:
- perform maintenance of PDCP SNs, header decompression and deciphering;
- reset the header compression and de-compression protocol;
- set the variables to 0.		X		X		High				High				tested implicitly
SIg: 7.3.5.3		1B

								SRBs		Common		When upper layers indicate that a handover has occurs, for control plane radio bearers the UE shall:
- set the varibles to 0;
- release all stored PDCP SDUs and PDCP PDUs;
- perform integrity protection and ciphering if applicable on the PDCPSDU.		X		X		High				High				tested implicitly

						Header compression for MBMS				Common		FFS		X		X		Release 9		Note 1		Release 9				Release 9

						Initialisation of a PDCP entity				Common		At initialisation of the PDCP entity the UE shall:
- set the variables Next_PDCP_TX_SN and Next_PDCP_RX_SN to 0.
- set the variables TX_HFN and RX_HFN to the values indicated by upper layers.		X		X		High				High				tested implicitly

						PDCP discard				Common				X		X		High				High				Sig: 7.3.6		2

						PDCP control PDUs		PDCP status report		Common				X		X		High				High				Sig: 7.3.5.4		2

								Header compression control information		Common		UE optional		X		X		High				High				tested implicitly

						PDCP data PDUs		Long sequence number		Common				X		X		High				High				needs to be covered by PDCP cases Sig: 7.3.1		1B

								Short sequence number		Common				X		X		High				High				needs to be covered by PDCP cases Sig: 7.3.1		1B

						PDCP data PDU for U-plane data over MBSFN				Common		FFS		X		X		Release 9		Note 1		Release 9				-

				TS 36.304
UE procedures in idle mode		Cell reselection priority		Common priority provided by SIBs		Common		Default priority used by all UEs in cell		X		X		High				High				Sig: 6.1.2.16		1B		-

								Dedicated priority provided by RRCConnectionRelease		Common		Dedicated priority to be used by a specific UE  (provided based on "subscriber type")		X		X		High				High				Sig: 8.1.3.8		1A		-

						Speed dependent reselection				Common		Speed dependent scaling of Treselection (normal/ medium/ high speed)		X		X		High				High				difficult to test?
Sig: 6.1.2.15		3

						Paging				Common		2 types of paging are defined.
1. Default paging DRX
2. Dedicated paging DRX		X		X		High for both				High for both				Sig: 8.1.1.x
(several test cases)		1A / 3

						CSG		Non-CSG UE shall avoid camping on CSG cells		Common				X		-		High		Even UEs without CSG feature should be tested.		High		Even UEs without CSG feature should be tested.		needs new test case
To be covered by test cases Sig: 6.3.x		2 / 3		-

								Camping on a CSG cell		Common		Check the broadcast CSG ID against the CSG whitelist provided by NAS to check whether a CSG cell is suitable for the UE.
If such a cell is found, the cell is selected to camp on.		X		X		High				High				needs new test case
To be covered by test cases Sig: 6.3.x		2 / 3		-

								Autonomous search		Common		UE shall use an autonomous search function for CSG cells when at least one CSG ID is included in the UE’s “CSG whitelist”
The UE shall disable the autonomous search function for CSG cells if the UE’s “CSG whitelist” is empty.		X		-		High				High				Sig: 6.3.11.3		2		-

				TS 36.331
RRC protocol specification		RRC states				Common		2 types of RRC states are defined.
1. RRC_IDLE
2. RRC_CONNECTED		X		X		High for 1, 2				High for 1, 2				tested implicitly

						Intra-3GPP
state  transitions		State transitions from E-UTRA to UTRA		Common		3 types of state transitions from E-UTRA to UTRA are defined.
1. E-UTRA RRC_IDLE -> UTRA_IDLE (cell reselection)
2. E-UTRA RRC_CONNECTED -> CELL_DCH (PS HO)
3. E-UTRA RRC_CONNECTED -> UTRA_IDLE (RRCConnectionRelease with redirection)		X		X		High for All
(if UTRA is supported)				High for All
(if UTRA is supported)				for 1: Sig: 6.2.1.6 6.2.2.1
for 2: Sig 8.4.1.x
for 3: 8.1.3.9		for 1: 2
for 2: 2 / 3
for 3: 2				CCO to UTRA may fail, potentially leading to increased unsuccessful call establishment rates or drop rates. The number of re-establishments or re-connection may be increased.		Inter-RAT to UTRAN needs to be supported by other procedures, e.g., PS HO or NACC, which might not be the optimum solution considering network processing load.

								State transitions from UTRA to E-UTRA		Common		5 types of state transitions from UTRA to E-UTRA are defined.
1. UTRA_IDLE -> E-UTRA RRC_IDLE (cell reselection)
2. URA_PCH -> E-UTRA RRC_IDLE (cell reselection)
3. CELL_PCH -> E-UTRA RRC_IDLE (cell reselection)
4. CELL_DCH -> E-UTRA RRC_CONNECTED (PS HO)
5. CELL_DCH -> E-UTRA RRC_IDLE (RRC Release with redirection) [FFS]		X		X		High for 1,3,4,5
Low for 2
(if UTRA is supported)				High for 1,3,4,5
Low for 2
(if UTRA is supported)				for 1: Sig: 6.2.1.3 6.2.3.3
for 2: low priority no need to be covered
for 3: Sig 6.2.1.5 6.2.3.4
for 4: Sig 8.4.2.x
for 5: 8.1.3.10		for 1: 2
for 2: -
for 3: 2
for 4: 2 / 3
for 5: 3				Inter-RAT cell reselection from URA_PCH to E-UTRA may not be possible or the UE may end up in an undesired cell. URA_PCH connection might be released.		The UE can still reselect to an E-UTRA cell during UTRA_IDLE.

								State transitions from E-UTRA to GSM GERAN		Common		5 types of state transitions from E-UTRA to GERAN are defined.
1. E-UTRA RRC_IDLE -> GSM_Idle/GPRS Packet_Idle
2. E-UTRA RRC_CONNECTED -> GSM_Connected
3. E-UTRA RRC_CONNECTED -> GPRS Packet transfer mode
4. E-UTRA RRC_CONNECTED -> GSM_Idle/GPRS Packet_Idle (CCO with NACC)
5. E-UTRA RRC_CONNECTED -> GSM_Idle/GPRS Packet_Idle (RRC Release with redirection)		X		X		High for 1,2,3,4
Low for 3
Medium for 5
 (if GSM/GPRS is supported)				High for 1,2,3,4
Low for 3
Medium for 5
 (if GSM/GPRS is supported)				for 1: Sig: 6.2.1.1 6.2.2.2
for 2: Sig 8.4.3.2x
for 3: Sig 8.4.3.1 low priority need to be covered
for 4: Sig 8.4.x
for 5: Sig 8.1.3.11		for 1: 2
for 2: 2
for 3: 2
for 4: 2
for 5: 2				PS HO to GPRS PTM may fail, potentially leading to increased unsuccessful call establishment rates or drop rates. The number of re-establishments or re-connection may be increased.		Inter-RAT to GPRS needs to be supported by other procedures, e.g., NACC, which might not be the optimum solution considering network processing load.  some signalling from the UE to NW is needed for PS HO. PS HO to GERAN is already a UE capability. No additional signalling needed.

								State transitions from GSM GERAN to E-UTRA		Common		4 types of state transitions from GEM GERAN to E-UTRA are defined.
1. GSM_Idle/GPRS Packet_Idle -> E-UTRA RRC_IDLE
2. GSM_Connected -> E-UTRA RRC_CONNECTED
3. GPRS Packet transfer mode -> E-UTRA RRC_CONNECTED
4. GPRS Packet transfer mode -> E-UTRA RRC_IDLE		X		X		High for 1
Low for 2,3,4
(if GSM/GPRS is supported)		Application scenario of Point 4 should be clarified further.		High for 1
Low for 2,3,4
(if GSM/GPRS is supported)				for 1: Sig: 6.2.1.2 6.2.3.2
for 2: low priority no need to be covered
for 3: low priority no need to be covered
for 4: low priority no need to be covered		for 1: 2
for 2: -
for 3: -
for 4: -				Inter-RAT mobility from GSM_Connected/GPRS PTM to E-UTRA may not be possible.		The UE can still reselect to an E-UTRA cell during GSM_Idle/GPRS Packet_Idle.  For the network to know which interworking options it can use for a UE, some signalling from the UE to NW to indicate the support would be beneficial SRVCC: Optionality indicator available? Should this indicator alone be used to indicate support or do we need another indicator (or extend the indicator to indicate both support as well as whether it's "tested" or not)? NACC: Additional testing indication from UE to NW would be beneficial to allow proper NW control and alternative options if needed.

						E-UTRAN-CDMA2000 State Transitions		State transitions from E-UTRA to HRPD		Common		3 types of state transitions from E-UTRA to HRPD are defined.
1. E-UTRA RRC_IDLE -> HRPD_IDLE
2. E-UTRA RRC_CONNECTED -> HRPD Active
3. E-UTRA RRC_CONNECTED -> HRPD IDLE		X		X		High for 1,2, 3
(if HPRD is supported)				High for 1,2, 3
(if HPRD is supported)				for 1: Sig: 6.2.1.12 6.2.2.3
for 2: Sig 8.4.5.x
for 3: needs new test case		for 1: 2
for 2: 2 
for3: -

								State transitions from E-UTRA to 1xRTT		Common		3 types of state transitions from E-UTRA to 1xRTT are defined.
1. E-UTRA RRC_IDLE -> 1xRTT Dormant
2. E-UTRA RRC_CONNECTED -> 1xRTT CS Active
3. E-UTRA RRC_CONNECTED -> 1xRTT Dormant		X		X		High for 1,2, 3
(if 1xRTT is supported)				High for 1,2, 3
(if 1xRTT is supported)				for 1: Sig: 6.2.1.x 6.2.2.4
for 2: Sig: 8.4.7.1x
for 3: needs new test case		for 1: 2
for 2: 2  
for 3: -

								State transitions from HRPD to E-UTRA		Common		2 types of state transitions from HRPD to E-UTRA are defined.
1. HRPD ACTIVE -> E-UTRA_IDLE
2. HRPD IDLE -> E-ITRA_IDLE		X		X		High
(if HPRD is supported)				High
(if HPRD is supported)				for 1: Sig 8.4.6.x needs new test case
for 2: Sig: 6.2.1.11 6.2.3.7		for 1: 2 / 3
for 2: 2

								State transitions from 1xRTT to E-UTRA		Common		1 type of state transitions from 1xRTT to E-UTRA is defined.
1. 1xRTT Dormant -> E-UTRA_IDLE		X		X		High
(if 1xRTT is supported)				High
(if 1xRTT is supported)				Sig: 6.2.1.10 6.2.3.6		2

						Signalling radio bearers				Common		3 type of signalling radio bearers are defined.
1. SRB0
2. SRB1
3. SRB2		X		X		High for 1-3				High for 1-3				for 1: tested implicitly
for 2: tested implicitly
for 3: Sig: 8.2.1.13		for 3: 3

						System information		MIB		Common		Most essential information, e.g. information required to receive further system information		X		X		High				High				tested implicitly

								SIB1		Common		Information relevant when evaluating if a UE is allowed to access a cell. Following functionailities are provided.
1. List of PLMN identities
2. Cell reserved for operator use
3. Cell barred
4. Intra-F reselection allowed
5. Cell reservation extension
6. CSG indication
7. Value tag		X		X		High for 1-7				High				configuration

								SIB2		Common		Mainly covering common and shared channel information. Following functionalities are provided.
1. Emergency call access control
2. MO-data access control for AC 0-9
3. MO-data access control for AC11-15
4. MO-signalling access control for AC0-9
5. MO-signalling access control for AC11-15		X		X		High for 1-5				High for 1-5				configuration

								SIB3		Common		Cell re-selection information, mainly related to the serving cell. Following features are optional.
1. s-IntraSearch
2. s-NonIntraSearch
3. speedDependentReselection		X		X		High for 1-3				High for 1-3				configuration

								SIB4		Common		Information about the serving neighbouring frequencyies and intra-frequency neighbouring cells relevant for cell re-selection, covering both E-UTRA and other RATs. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters. Following features are optional.
1. intraFreqNeighbourCellList (list of q-OffsetCell)
2. intraFreqBlacklistedCellList		X		X		High for 1-2				High for 1-2				configuration

								SIB5		Common		Information about other E-UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters. Following features are optional.
1. interFreqNeighbourCellList (list of q-OffsetCell)
2. interFreqBlacklistedCellList		X		X		High for 1-2				High for 1-2				configuration

								SIB6		Common		Information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.		X		X		High				High				configuration

								SIB7		Common		Information about GERAN frequencies and GERAN neighbouring cells relevant for cell re-selection. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.		X		X		High				High				configuration

								SIB8		Common		Information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.		X		X		High
(if cdma2000 is supported)				High
(if cdma2000 is supported)				configuration

						Measurements		Measurement types		Common		3 types of measurement are defined.
1. Intra-frequency measurements
2. Inter-frequency measurements
3. Inter-RAT measurements		X		X		High for 1,2,3				High for 1,2,3				covered by reselection cases		for 1: 1A
for 2: 2
for 3: 2		for 1: 8.1.2.2.1, 8.1.2.2.2
for 2: 8.1.2.3.1, 8.1.2.3.4
for 3: 8.1.2.4.1, 8.1.2.4.4

								Measurement objects		Common		The objects on which the UE shall perform the measurements. 4 types of measurement object are defined.
1. EUTRA
2. UTRA
3. GERAN
4. cdma2000		X		X		High for 1-4
High for 1,2,3				High for 1,2,3                            low for 4				covered by inter-RAT handover cases		for 1: 1A
for 2: 2
for 3: 2

								Intra/Inter-frequency measurement quantities		Common		3 types of intra/inter-frequency measurement quantities are defined.
1. Reference symbol received power (RSRP)
2. Void
2. E-UTRA carrier received signal strength indicator (RSSI)
3. RSRQ		X		X		High for 1, 3
Medium for 2,3		It may be rather difficult to utilise measurement quantities of 2 and 3 for load based handover triggering, e.g. between different E-UTRA frequency layers.		High for 1, 3
Medium for 2,3				Need to be covered by Sig: 8.3.1.x
configuration				Not yet covered in 36.521 but defined in 36.133
for 1: 9.1.2.1, 9.1.2.2, 9.1.3		UE may not be able to measure/ report the intended quantity. HO performance may be degraded.		Although HO optimisation is not possible with the intended quantity, RSRP can still be used to optimise HO. For inter-F HO, the HO point may be different between UEs using different measurement quantities. However, the performance degradation seems to be trivial. As already evaluated in RAN4, RSRP measurement quantity is the most essential one to make the system and handoves to work, other UE measurement quantities are intended for special cases to optimise the performance. In order for the network to understand why certain UEs cannot report measurement quantities (not tested and therefore supported initially), it is beneficial for the system to have signalling indication from the UE to network to indicate when proper testing is done. Indication of testing of measurement quantities could quite easily be combined with other measurement related features, which are not available at the time of initial deployment.

								Intra/Inter-frequency reporting quantities		Common		2 types of reporting quantities are defined.
1. Same as trigger quantity
2. Both RSRP and RSRQ		X		X		High for 1, 2
Low for 2				High for 1, 2
Low for 2				for 1 and 2: Need to be covered by Sig: 8.3.1.x
option 1 will be coverd by default configuration						UE may not report the intended quantity. Although HO optimisation based on the intended reporting quantity is not possible, degradation due to this seems to be trivial since event triggering can still be based on the intended quantity.		UE can be configured not to report the intended quantity. Although HO optimisation based on the intended reporting quantity is not possible, degradation due to this seems to be trivial since event triggering can still be based on the intended quantity. As already evaluated in RAN4, RSRP measurement quantity is the most essential one to make the system and handoves to work, other UE measurement quantities are intended for special cases to optimise the performance. In order for the network to understand why certain UEs do not report measurement quantities (not tested and therefore supported initially), it is beneficial for the system to have signalling indication from the UE to network to indicate when proper testing is done. Indication of testing of measurement quantities could quite easily be combined with other measurement related features, which are not available at the time of initial deployment.

								Measurement reporting criteria type		Common		3 types of reporting criteria are defined.
1. Periodical reporting
2. Event-triggered reporting
3. Event-triggered periodic reporting		X		X		High for 2,3
Medium for 1		1 and 3. mainly for SON.		High for 2,3
Low for 1				Sig: 8.3.1.x
(several test cases)
for 1: 8.3.1.6
for 2 or 3: need to be covered by measurement test cases		for 1: 3
for 2 or 3: 1B				UE may not report the intended measurements at the expected timing.		UE can be configured to use other reporting criteria types, i.e., event-triggered or event-triggered periodical. No significant problem is expected, since appropriate setting of parameters for event-triggered periodical reporting can easily replace periodical reporting. Even for SON, there does not seem to be a big problem. Although not necessary for system operations it might be beneficial to define signalling indication from the UE to network to indicate when proper testing is done for the feature especially if the testing of this feature can be indicated with other measurement related features.

								Intra-frequency measurement reporting events		Common		6 types of E-UTRA events can be mapped to an intra-frequency measurement object.
- A1: Serving becomes better than absolute threshold
- A2: Serving becomes worse than absolute threshold
- A3: Neighbour becomes amount of offset better than serving
- A4: Neighbour becomes better than absolute threshold
- A5: Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2
- ANR: Automatic neighbour relationship		X		X		High for A1,A2,A3,ANR
Low for A4,A5				High for A1,A2,A3,ANR
Low for A4,A5				for A1: Sig: 8.3.1.1
for A2: Sig: 8.3.1.2
for A3: Sig: 8.3.1.3 and 8.3.1.7
for A4, A5: low priority no need to be covered
for ANR: needs new test case Sig: 8.3.3		for A1: 1B
for A2: 1B
for A3: 2
for ANR: 1B				A4,A5: UE may not report events A4/A5 properly and unwanted measurement reports may occur. However, no significant problem is expected, since use of A4/A5 is anyway inappropriate for intra-F HO optimisation.

ANR: UE may not be able to report GCI of the indicated cell, and may waste time and battery for ANR. However, no significant problem is expected, as ANR can still be achieved by other UEs supporting the functionality.		A4,A5: Intra-F HO cannot be optimised based on A4/A5. However, intra-F HO is still possible by use of A3.

ANR: No problem expected. ANR is still possible by use of other UEs supporting the functionality.

								Inter-frequency measurement reporting events		Common		4 types of E-UTRA events can be mapped to an inter-frequency measurement object.
- A3: Neighbour becomes amount of offset better than serving
- A4: Neighbour becomes better than absolute threshold
- A5: Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2
- ANR: Automatic neighbour relationship		X		X		High for A3,ANR
Low for A4,A5				High for A3,ANR
Low for A4,A5				for A3: Sig: 8.3.1.3
for A4, A5: low priority no need to be covered
for ANR: needs new test case Sig: 8.3.3.x		for A3: 2
for ANR: 1B				A4,A5: UE may not report events A4/A5 properly and unwanted measurement reports may occur. Although inter-F HO cannot be optimised based on A4/A5, inter-F HO is still possible by use of A3.

ANR: UE may not be able to report GCI of the indicated cell, and may waste time and battery for ANR. However, no significant problem is expected, as ANR can still be achieved by other UEs supporting the functionality.		A4,A5: Inter-F HO cannot be optimised based on A4/A5. However, inter-F HO is still possible by use of A3.

ANR: No problem expected. ANR is still possible by use of other UEs supporting the functionality.

								Inter-RAT measurement reporting events		Common		3 types of inter-RAT events can be mapped to inter-RAT measurement objects.
- B1: Neighbour becomes better than absolute threshold.
- B2: Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2
- ANR: Automatic neighbour relationship		X		X		High for B2, ANR
Low for B1				High for B2, ANR
Low for B1				for B1:  low priority no need to be covered
for B2: Sig: 8.3.2.x
for ANR: needs new test case Sig: 8.3.3.x		for B2: 2
for ANR: 1B				B1: UE may not report event B1 properly and unwanted measurement reports may occur. However, appropriate setting of parameters for B2 can easily replace B1, and should not cause much problem.

ANR: UE may not be able to report GCI of the indicated cell, and may waste time and battery for ANR. However, no significant problem expected, as ANR can still be achieved by other UEs supporting the functionality.		B1: No problem expected. Appropriate setting of parameters for B2 can easily replace B1.

ANR: No problem expected. ANR is still possible by use of other UEs supporting the functionality.

								Speed dependent scaling		Common		Speed dependent scaling of timeToTrigger (normal/ medium/ high speed)		X		X		High				High				difficult to test?
Sig: 6.1.2.15		3

						Intra-LTE HO		Intra-freq. HO		Common		Depending on the type of preambles, 2types of intra-freq. HO are defined.
1. Dedicated preamble
2. Common preamble		X		X		High for 1, 2
Medium for 2		HO procedure using contention based preamble may be needed later.		High for 1, 2
Medium for 2				for 1: Sig: 8.2.4.1
for 2: Sig: 8.2.4.3		1A
2				UE may not be able to access target cell by RACH. (However, since UE should be able to use common preambles for other RACH purposes anyway, UE should still be able to access?)		No significant problem expected, although some extra amount of dedicated preambles may have to be reserved.

								Inter-freq. HO		Common		Depending on the type of preambles, 2types of inter-freq. HO are defined.
1. Dedicated preamble
2. Common preamble		X		X		High for 1, 2
Medium for 2		HO procedure using contention based preamble may be needed later.		High for 1, 2
Medium for 2				Sig: 8.2.4.7		2				UE may not be able to access target cell by RACH. (However, since UE should be able to use common preambles for other RACH purposes anyway, UE should still be able to access?)		No significant problem expected, although some extra amount of dedicated preambles may have to be reserved.

						Void

						Radio configurations		Specified configurations		Common		Specified configurations are fixed.		X		X		TBD				TBD				TBD

								Default configurations		Common		Default configurations can be modified using dedicated signalling.		X		X		TBD				TBD				TBD

						ETWS		Primary notification		Common		Details need to be decided, but primary notification can be delivered by the PAGING message.  The primary notification needs to be received in both 2 modes.
1. RRC_IDLE
2. RRC_CONNECTED		X		X		High for 1 and 2 for UEs supporting ETWS				High for 1 and 2 for UEs supporting ETWS				for 1 and 2: need to be covered by ETWS test cases
(Sig: 14.x)		3

								Secondary notification		Common		Details need to be decided, but secondary notifications are delivered by SIBs. The secondary notification needs to be received in both 2 modes.
1. RRC_IDLE
2. RRC_CONNECTED		X		X		High for 1 and 2 for UEs supporting ETWS				High for 1 and 2 for UEs supporting ETWS				for 1 and 2: need to be covered by ETWS test cases
(Sig: 14.x)		3

				Others		Radio Bearer combinations		SRB1 and SRB2 for DCCH		Common		Signalling only		X		X		High				High				tested implicitly		-

								SRB1 and SRB2 for DCCH + 1xAM DRB		Common				X		X		High				High				Sig: 12.x
need to be covered by Radio Bearer configurations

Remark:
Given combinations do not correspond to those originally included in workplan and TC batch list		1A

								SRB1 and SRB2 for DCCH + 1xAM DRB + 1xUM DRB		Common				X		X		High				High						1B

								SRB1 and SRB2 for DCCH + 2xAM DRB		Common				X		X		High				High						2

								SRB1 and SRB2 for DCCH + 2xAM DRB + 1xUM DRB		Common				X		X		High				High						2

								SRB1 and SRB2 for DCCH + 2xAM DRB + 2xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 3xAM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 3xAM DRB + 1xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 3xAM DRB + 2xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 4xAM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 4xAM DRB + 1xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 4xAM DRB + 2xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 5xAM DRB + 3xUM DRB		Common				X		X		High				High						3

								SRB1 and SRB2 for DCCH + 8xAM DRB		Common				X		X		High				High						3

								other combinations		Common				X		X		TBD				TBD				TBD

																		Note 1: Release 8 UE on a mixed carrier has to behave identically to an MBSFN capable Release 9 UE in all respects other than the reception of MBSFN RS and data





Feature dependency

						Low priority features
(IOT may not be available)																												Medium priority features
(IOT may not be available)				High priority features
(IOT may not be available)

						Short DRX		Local NACK triggered RLC retx		Header compression profies: 0x0003, 0x0006, 0x0101, 0x0102, 0x0103, 0x0104
Note: Dedicated bit should be allocated for each profile for UE capability		UMTS URA_PCH -> LTE RRC_IDLE (cell reselection)		GSM Connected -> LTE RRC_CONNECTED		GPRS Packet transfer mode -> LTE RRC_CONNECTED		GPRS Packet transfer mode -> LTE RRC_IDLE		Measurement object: cdma2000 (TDD only)		Measurement reporting criteria type: Periodical reporting for non-ANR (TDD only)		Intra-frequency measurement reporting event: A4		Intra-frequency measurement reporting event: A5		Inter-frequency measurement reporting event: A4		Inter-frequency measurement reporting event: A5		Inter-RAT measurement reporting event: B1		LTE RRC_CONNECTED -> GSM Idle / GPRS Packet_Idle (RRC Release with redirection)		Measurement reporting criteria type: Periodical reporting for non-ANR (FDD only)		VoIP optimizations (Semi-persistent scheduling, TTI bundling, 5bit RLC UM SN, 7bit PDCP SN)		Limited connected mode inter-RAT mobility from UTRAN to E-UTRAN (Cell reselection from CELL_PCH state, RRC connection redirection, PS handover)		Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT (E-UTRA CONNECTED to 1xRTT ACTIVE state transition)		UE battery saving (Long DRX cycle, DRX command MAC control element)		Measurement enhancements (Periodical measurement reporting for SON, ANR related measurement reporting)		Advanced RB combinations (1xAM+1xUM (if UE does not support voice), [2-5]xAM+[1-3]xUM, 8xAM+0xUM)		Prioritized bit rate		RLC UM (if UE does not support voice)

		High priority features (IOT available)		Random Access Procedure

				Maintenance of UL Time Alignment

				Dynamic scheduling (DL and UL)

				HARQ (DL and UL)

				Logical channel prioritisation (except PBR)

				Scheduling request

				Buffer status reporting

				Power headroom reporting

				BCH reception

				PCH reception

				Void

				MAC reconfiguration

				MAC reset

				RLC TM data transfer

				RLC UM data transfer (if UE supports voice)

				RLC AM data transfer

				RLC AM retransmission

				RLC AM polling

				RLC AM status reporting

				RLC SDU discard

				RLC re-establishment

				Void

				PDCP data transfer (SRB)

				PDCP data transfer (DRB)

				PDCP re-establishment (DRB)

				PDCP re-establishment (SRB)

				PDCP status reporting

				PDCP SDU discard

				Ciphering

				Integrity protection and verification

				Cell reselection priority

				Speed dependent reselection

				Paging

				CSG

				LTE RRC_IDLE -> UMTS Idle (cell reselection)

				LTE RRC_CONNECTED -> UMTS CELL_DCH (PS HO)

				LTE RRC_CONNECTED -> UMTS UTRA_IDLE (RRC Release with redirection)

				UMTS Idle -> LTE RRC_IDLE (cell reselection)

				Void

				Void

				Void

				LTE RRC_IDLE -> GSM Idle / GPRS Packet Idle

				LTE RRC_CONNECTED -> GSM Connected

				LTE RRC_CONNECTED -> GPRS Packet transfer mode

				LTE RRC_CONNECTED -> GSM Idle / GPRS Packet_Idle (CCO with NACC)

				GSM Idle / GPRS Packet_Idle -> LTE RRC_IDLE

				LTE RRC_IDLE -> HRPD Idle

				LTE RRC_CONNECTED -> HRPD Active																X (for TDD)

				LTE RRC_CONNECTED -> HRPD Idle																X (for TDD)

				LTE RRC_IDLE -> 1xRTT Dormant

				Void

				LTE RRC_CONNECTED -> 1xRTT Dormant																X (for TDD)

				HRPD Active -> LTE RRC_IDLE

				HRPD Idle -> LTE RRC_IDLE

				1xRTT Dormant -> LTE RRC_IDLE

				SRBs (SRB0, SRB1, SRB2)

				System information (including MIB and SIB1 to SIB8)

				Measurement type (including intra-frequency, inter-frequency and inter RAT measurements)

				Measurement object (including EUTRA, UTRA, GERAN and cdma2000)																X (for TDD)

				Intra/Inter frequency measurement quantity: RSRP

				Intra/Inter frequency measurement quantity: RSRQ

				Intra/Inter frequency reporting quantity: Same as trigger quantity

				Intra/Inter frequency measurement quantity: Both RSRP and RSRQ

				Void

				Measurement reporting criteria type: Event triggered reporting

				Measurement reporting criteria type: Event triggered periodic reporting

				Intra-frequency measurement reporting event: A1, A2, A3

				Void

				Inter-frequency measurement reporting event: A3

				Void

				Inter-RAT measurement reporting event: B2

				Void

				Speed dependent scaling of TTT

				Intra-frequency HO

				Inter-frequency HO

				Radio configurations: specified

				Radio configurations: default

				ETWS Primary Notification

				ETWS Secondary Notification

				RB combination: SRB1 and SRB2 for DCCH

				RB combination: SRB1 and SRB2 for DCCH + 1xAM DRB

				RB combination: SRB1 and SRB2 for DCCH + 1xAM DRB + 1xUM DRB (if UE supports voice)

				RB combination: SRB1 and SRB2 for DCCH + 2xAM DRB

				RB combination: SRB1 and SRB2 for DCCH + 3xAM DRB

				RB combination: SRB1 and SRB2 for DCCH + 4xAM DRB

				Void

				Void

		Low priority features (IOT may not be available)		Short DRX																																								X

				Local NACK triggered RLC retx

				Header compression profies: 0x0003, 0x0006, 0x0101, 0x0102, 0x0103, 0x0104
Note: Dedicated bit should be allocated for each profile for UE capability

				UMTS URA_PCH -> LTE RRC_IDLE (cell reselection)

				GSM Connected -> LTE RRC_CONNECTED

				GPRS Packet transfer mode -> LTE RRC_CONNECTED

				GPRS Packet transfer mode -> LTE RRC_IDLE

				Measurement object: cdma2000 (TDD only)

				Measurement reporting criteria type: Periodical reporting for non-ANR (TDD only)

				Intra-frequency measurement reporting event: A4

				Intra-frequency measurement reporting event: A5

				Inter-frequency measurement reporting event: A4

				Inter-frequency measurement reporting event: A5

				Inter-RAT measurement reporting event: B1

		Medium priority features (IOT may not be available)		LTE RRC_CONNECTED -> GSM Idle / GPRS Packet_Idle (RRC Release with redirection)

				Measurement reporting criteria type: Periodical reporting for non-ANR (FDD only)

		High priority features (IOT may not be available)		VoIP optimizations (Semi-persistent scheduling, TTI bundling, 5bit RLC UM SN, 7bit PDCP SN)

				Limited connected mode inter-RAT mobility from UTRAN to E-UTRAN

				Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT

				UE battery saving

				Measurement enhancements																																								X

				Advanced RB combinations (1xAM+1xUM (if UE does not support voice), [2-5]xAM+[1-3]xUM, 8xAM+0xUM)

				Prioritized bit rate

				RLC UM (if UE does not support voice)






