3GPP TSG-RAN WG2 #96





R2-167988
Reno, Nevada, USA, 14 – 18 Nov 2016



Agenda item:
13.3 WI: Multi-Carrier Enhancements for UMTS
Source: 
Huawei, HiSilicon
Title: 
Discussion on remaining issues for RRC configuration of MC enhancements
Document for:
Discussion and decision
1 Introduction
In last meeting, a LS from RAN1 [2] about the DTX feature for the work item of Multi-carrier enhancements for UMTS [1] was sent:
Based on the findings, in principle it should be feasible to configure “uplink DTX on either primary frequency or secondary frequency or both”. Nonetheless, in the RAN1’s opinion the DTX cycles shall be kept aligned when a mixed TTI configuration (either 2ms+10ms TTI or 10ms+2ms TTI) is used in (DB-DC)/DC-HSUPA.
In this paper, we will discuss the remaining issues for RRC configuration of MC enhancements.
2 Discussion
There are two remaining issues for RRC configuration of MC enhancements: new IEs for RRC configuration and whether to support DTX feature. In last RAN2 meeting, it was agreed: some IEs are assumed to be needed (pending RAN1 discussion/agreement) when different TTIs are configured. Since RAN1 suggested RAN2 to decide the IEs, new IEs can be added in the specification according to the agreement make in last RAN2 meeting.
In RAN1 LS [2], it is confirmed that it is feasible to configure uplink DTX on either primary frequency or secondary frequency or both.
Observation 1: it is feasible to configure uplink DTX on either primary frequency or secondary frequency or both.

Currently, there are the following combinations for DTX configuration:
· for single carrier case, the network could configure the IE "DTX information"
· for Rel-9 DC-HSUPSA case, the network could configure the IE "DTX information" on primary frequency, and thus both primary and secondary frequencies will apply such configuration

· for Rel-12 lean carrier case, the network could configure the IE "DTX information" on primary frequency, and the IE "DTX Information for secondary uplink frequency" on secondary frequency

In the RAN1 LS, RAN1 suggests to keep the DTX cycle aligned when a mixed TTI configuration is used. Here we list all DTX configurations in the following table.

Table 1: DTX configurations in TS 25.331

	10ms DTX
	10ms DTX cycle 1
	Enumerated (1, 5, 10, 20)
	subframes

	
	10ms DTX cycle 2
	Enumerated (5, 10, 20, 40, 80, 160)
	subframes

	2ms DTX
	2ms DTX cycle 1
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	subframes

	
	2ms DTX cycle 2
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160)
	subframes

	DTX burst
	DPCCH burst 1
	Enumerated (1, 2, 5)
	subframes

	
	DPCCH burst 2
	Enumerated (1, 2, 5)
	subframes

	2ms DTX on secondary uplink frequency
	2ms DTX cycle 1
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	subframes

	
	2ms DTX cycle 2
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280)
	subframes

	
	DPCCH burst 1
	Enumerated (1, 2, 5)
	subframes

	
	DPCCH burst 2
	Enumerated (1, 2, 5)
	subframes


Based on table 1, between the 10ms DTX cycle and 2ms DTX cycle, the common values are always in 10ms DTX cycle.
Observation 2: If different TTIs are configured, the existing 10ms DTX cycle values can be applied on both frequencies.
In the RAN1 LS, it is also mentioned:
The consequences of ending up with misaligned cycles are that the “UE DPCCH burst” would be transmitted more often in one carrier as compared to the other carrier, which translates into extra UL interference. In this case, the “UE DPCCH bursts” would only get aligned once in a while as a function of the “least common multiple” of the cycles configured on the carriers.
For the highlighted part, it is our understanding that the UE DPCCH bursts should be also aligned between primary and secondary frequencies. As shown in table 1, currently the DTX burst could be common for both frequencies.

Observation 3: If different TTIs are configured, the existing DTX burst values can be applied on both frequencies.
Based on observation 2 and 3, we think the current DTX IEs can be fully reused in order to support DTX configuration in case of different TTIs and there is no need to introduce new IEs of DTX on the secondary uplink frequency. There may be a need to add a small clarification in the procedural text based on observation 2 and 3.
3 Conclusion

In this document, we analysis the MC enhancements with DTX configuration and we think the existing DTX configuration can used, and a minor change in the procedural text may be needed.
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5 Annex 

10.3.6.34a
DTX-DRX information
NOTE:
For FDD only.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	DTX Information
	OP
	
	
	
	REL-7

	>CHOICE E-DCH TTI length
	MP
	
	
	
	REL-7

	>>10 ms

	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 5, 10, 20)
	Units of subframes.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (5, 10, 20, 40, 80, 160)
	Units of subframes.

Two spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (5, 10, 20) 
	Units of subframes.

One spare value is needed.
	REL-7

	>>2 ms
	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160)
	Units of subframes.

Four spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7

	>Inactivity Threshold for UE DTX cycle 2
	MP
	
	Enumerated (1, 4, 8, 16, 32, 64, 128, 256)
	Units of E-DCH TTIs.

Eight spare values are needed.
	REL-7

	>Default SG in DTX Cycle 2
	OP
	
	Integer (0..37,38)
	Serving Grant value to be used at the transition in DTX-Cycle-2.

(0..37) indicates E-DCH serving grant index as defined in [15]; index 38 means zero grant.
	REL-7

	>UE DTX long preamble length
	MD
	
	Enumerated (4, 15)
	Units of slots

Default value is 2 slots
	REL-7

	>MAC Inactivity Threshold
	MP
	
	Enumerated (1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of E-DCH TTIs.

Five spare values are needed.
	REL-7

	>CQI DTX Timer
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of subframes.

Four spare values are needed.
	REL-7

	>UE DPCCH burst_1
	MP
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

One spare value is needed.
	REL-7

	>UE DPCCH burst_2
	MP
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

One spare value is needed.
	REL-7

	DTX Information for secondary uplink frequency
	OP
	
	
	
	REL-12

	>CHOICE E-DCH TTI length
	MP
	
	
	
	REL-12

	>>10 ms

	
	
	NULL
	
	REL-12

	>>2 ms
	
	
	
	
	REL-12

	>>>UE DTX cycle 1 secondary
	MD
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

Default value is the value included in the IE "UE DTX cycle 1".

One spare value is needed.
	REL-12

	>>>UE DTX cycle 2 secondary
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280)
	Units of subframes.

Fourteen spare values are needed.
	REL-12

	>Inactivity Threshold for UE DTX cycle 2 secondary
	MD
	
	Enumerated (1, 4, 8, 16, 32, 64, 128, 256)
	Units of E-DCH TTIs.

Default value is the value included in the IE "Inactivity Threshold for UE DTX cycle 2".

Eight spare values are needed.
	REL-12

	UE DTX long preamble length secondary
	MD
	
	Enumerated (4, 15)
	Units of slots.

Default value is the value included in the IE "UE DTX long preamble length".
	REL-12

	>UE DPCCH burst 1 secondary
	MD
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

Default value is the value included in the IE "UE DPCCH burst_1".

One spare value is needed.
	REL-12

	>UE DPCCH burst 2 secondary
	MD
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

Default value is the value included in the IE "UE DPCCH burst_2".

One spare value is needed.
	REL-12

	DRX Information
	OP
	
	
	
	REL-7

	>UE DRX cycle
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20)
	Units of subframes.

Two spare values are needed.
	REL-7

	>UE DRX cycle 2
	OP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80)
	Units of subframes.

Six spare values are needed.
	REL-12

	>Inactivity Threshold for UE DRX cycle
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512)
	Units of subframes.

Five spare values are needed.
	REL-7

	>Inactivity Threshold for UE DRX cycle 2
	OP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512)
	Units of subframes.

Five spare values are needed.
	REL-12

	>Inactivity Threshold for UE Grant Monitoring
	MP
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256 )
	Units of E-DCH TTIs.

Six spare values are needed.
	REL-7

	>UE DRX Grant Monitoring
	MP
	
	Boolean
	
	REL-7

	Uplink DPCCH slot format information
	MP
	
	Enumerated (1, 4)
	Slot format # to be used on UL DPCCH [26].

One spare value is needed.
	REL-7
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