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Introduction

The feature PUSCH Frequency hopping (5 out of 6 modes) has been qualified as high priority in the RAN5 Feature priority list [1] and coverage has been foreseen under RAN5 RF testing as being a Layer 1 feature. After a number of discussion in RAN5 RF it has become clear that no testing would be provided under RF conformance testing because RAN5 RF is defining tests only for performance requirements specified by RAN4 and not for Layer 1 features.

On the last RAN5#42bis meeting it was suggested [2] and agreed that in order to avoid complexity of the TC, and because transport block size selection is independent if PUSCH hopping is used, the Protocol TC for UL block size usage will not use frequency hopping 

The result of this is that as of this moment RAN5 LTE/SAE conformance testing is lacking coverage of PUSCH Frequency hopping. This paper suggest a number of TCs to be added to provide such a coverage.

Technical Background
There are 5 FH modes defined as priority high [1]:


mode 2: Inter-TTI hopping by uplink grant

mode 3: Predefined intra-TTI hopping (N_sb=1)


mode 4: Predefined inter-TTI hopping (N_sb=1)


mode 5: Predefined intra-TTI hopping (N_sb>1)


mode 6: Predefined inter-TTI hopping (N_sb>1)

UE PUSCH Hopping procedure is defined in TS 36.213, clause 8.4. There are 2 types of PUSCH hopping defined:

-
Type 1 PUSCH Hopping (clause 8.4.1)

-
Type 2 PUSCH Hopping (clause 8.4.2)
The relation between the "modes" used in [1] and the "Types" defined in TS 36.213 are shown in the table below:
	"modes"
	"Types"

	mode 2: Inter-TTI hopping by uplink grant
	Type 1 PUSCH Hopping

	mode 3: Predefined intra-TTI hopping (N_sb=1)
	Type 2 PUSCH Hopping

	mode 4: Predefined inter-TTI hopping (N_sb=1)
	Type 2 PUSCH Hopping

	mode 5: Predefined intra-TTI hopping (N_sb>1)
	Type 2 PUSCH Hopping

	mode 6: Predefined inter-TTI hopping (N_sb>1)
	Type 2 PUSCH Hopping


For modes 5 and 6, the value of N_sb could be 2, 3 or 4.

The set of physical resource blocks to be used for transmission in slot 
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 is given by the scheduling grant together with a predefined pattern according to TS 36.211 section 5.3.4. The number of sub-bands N_sb is given by RRC system information - and for modes 5 and 6, the value of N_sb could be 2, 3 or 4.

The modes are defined as separate entries at present some grouped under single feature group support indicators.
Proposal
It is proposed.
Proposal 1: introduction of new TCs to LTE/SAE Protocol work plan

-
To define a single TC per mode that has a separate entry single feature group support indicators (to avoid problems if future re-grouping occurs)

-
The values of N_sb 2, 3 or 4 for modes 4 and 6 should be covered in a single TCs.
-
The new TCs to be added to RAN5's 36.523-1 MAC section in a new sub-section: 7.1.8 PUSCH Hopping.

As a result 5 new TCs should be defined as follows:

	Clause
	Title
	TC Scope
	Conf Req

	7.1.8
	PUSCH Hopping
	-
	-

	7.1.8.1
	Inter-TTI PUSCH hopping by uplink grant
	To verify that the UE correctly allocates resources and transmits UL data in accordance to allocated UL scheduling grant and Type 1 PUSCH Hopping.
	TS 36.213, 8.4, 8.4.1, 8.1

	7.1.8.2
	Predefined intra-TTI PUSCH hopping (N_sb=1)
	To verify that the UE correctly allocates resources and transmits UL data in accordance to the Type 2 PUSCH Hopping as given by the scheduling grant together with a predefined pattern for intra-TTI and number of sub bands N_sb=1
	TS 36.213, 8.4, 8.4.1

TS 36.211, 5.3.4

	7.1.8.3
	Predefined intra-TTI PUSCH hopping (N_sb=2/3/4)
	To verify that the UE correctly allocates resources and transmits UL data in accordance to the Type 2 PUSCH Hopping as given by the scheduling grant together with a predefined pattern for intra-TTI and number of sub bands N_sb=2, N_sb=3, and N_sb=4 respectively for different data transmission sessions. (i.e. a set of test steps should be run through 3 times with different sub bands information provided by System information sent by the RLC)
	TS 36.213, 8.4, 8.4.1

TS 36.211, 5.3.4

	7.1.8.4
	Predefined inter-TTI PUSCH hopping (N_sb=1)
	To verify that the UE correctly allocates resources and transmits UL data in accordance to the Type 2 PUSCH Hopping as given by the scheduling grant together with a predefined pattern for inter-TTI and number of sub bands N_sb=1
	TS 36.213, 8.4, 8.4.1

TS 36.211, 5.3.4

	7.1.8.5
	Predefined inter-TTI PUSCH hopping (N_sb=2/3/4)
	To verify that the UE correctly allocates resources and transmits UL data in accordance to the Type 2 PUSCH Hopping as given by the scheduling grant together with a predefined pattern for inter-TTI and number of sub bands N_sb=2, N_sb=3, and N_sb=4 respectively for different data transmission sessions. (i.e. a set of test steps should be run through 3 times with different sub bands information provided by System information sent by the RLC)
	TS 36.213, 8.4, 8.4.1

TS 36.211, 5.3.4


Proposal 2: TC contribution

Interested companies should indicate their wiliness to contribute to each particular TC and TC Authors should be assigned

Proposal 3: TC prioritisation

GCF should be made aware of this addition to the LTE/SAE Protocol TCs list, and GCF LTE/SAE WI supporting companies should be kindly asked to consider the industry interest and allocate Priority level to the new TCs.
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