3GPP TSG-RAN WG2 Meeting #93bis

















R2-162576
Dubrovnik, Croatia, 11th – 15th April 2016



Agenda item:
13.2
Source: 
Huawei, HiSilicon
Title: 
Discussion on DRX configuration enhancement in CELL_FACH
Document for:
Discussion and decision
1 Introduction
At RAN1#84 meeting, the WI of DRX enhancement was discussed, and the mechanism of UE being configured to listen only one HS-SCCH sub-frame was proposed [1] an LS was approved[2], in which RAN2 is asked to check whether RAN2 has already supported this configuration.

In this contribution, we provide some considerations on such kind of configuration for DRX enhancements in CELL_FACH.
2 Discussion

In the RAN1 LS, the action to RAN2 is as follows:
To RAN2 group:
ACTION: 
RAN1 respectfully asks RAN2 to comment whether the UE can be configured to listen only one HS-SCCH sub-frame every Fach DRX cycle. 

In the opinion of RAN2, to judge if UE can be configured to listen to only one HS-SCCH sub-frame every FACH DRX cycle, some factors needs to be considered.
From UE perspective, the configuration parameter of Rx burst and DRX cycle will impact the latency and power saving. With a short Rx burst and a long DRX cycle, the scheduling of the UE will be delayed but is more power efficient; on the contrary, a long Rx burst in a short DRX cycle will enable a fast scheduling but less power efficient.

From NodeB perspective, the shorter Rx burst size will limit the network scheduling opportunity. If the Rx burst size is only 1 sub frame, the Node B has to scheduling the UE in that sub frame, if HS-SCCH resource is in high load, the scheduling towards that UE has to be delayed to next burst-on period. While if the burst size is configured more than one sub frame, the scheduling opportunity is increased, this should be helpful especially in case HS-SCCH is overloaded.
According to the configuration parameter in Annex, the current DRX configuration for DRX burst and DRX cycle in CELL_FACH is concluded in Table 1. Currently, there are two types of CELL_FACH DRX parameter, type1 is for REL-8 UE, the shortest Rx burst is 10ms, while the maximum DRX cycle is 320ms. Type 2 is for REL-11 UE, can be configured as 1-level or 2-level, 1-level only support the long DRX, with the maximum DRX cycle 5.12s and the minimum Rx burst size is 10ms. 2-level mechanism support switch between the short DRX cycle and long DRX cycle. In short DRX cycle, the minimum DRX cycle already supports two HS-SCCH sub frame every FACH DRX cycle. And the value of the short Rx Burst size was discussed at RAN#79 [3] [4], and the use case of 2ms Rx Burst size was proposed. But the 2ms burst size may limit the network scheduling options, and some companies did not see the need or a realistic use case of 2ms, so it is not agreed.
Table 1

	
	Rx burst (frame)
	DRX cycle (frame)

	REL-8
	1, 2, 4, 8, 16
	4, 8, 16, 32

	REL-11 short DRX
	0.4, 0.8
	2, 4, 8, 16, 32, 64

	REL-11 long DRX
	1, 2
	4, 8, 16, 32, 64, 128, 256, 512


Observation: Current RAN2 spec allows configuring the UE to listen two HS-SCCH sub-frames every FACH DRX cycle in the 2-level FACH DRX mechanism, to extend the support of listening one HS-SCCH sub-frame will cause marginal spec impact.
So based on the above consideration, from RAN2 perspective, to support that UE can be configured to listen only one HS-SCCH sub-frame every FACH DRX cycle, the scheduling restriction should be considered, and the performance gain of the 2ms Rx Burst size compared with the existing 4ms burst size should also be evaluated, but the additional spec impact is marginal. So it is proposed to reply LS to RAN1, informing RAN1 current RAN2 spec status, and suggesting RAN1 to consider the performance gain of 2ms compared with 4ms Rx burst size.
Proposal 1: It is proposed RAN2 to inform RAN1 current RAN2 spec status, and suggest RAN1 to consider the performance gain of 2ms compared with 4ms Rx burst size.
3 Conclusion
Based on the discussion in section 2, it is proposed:

Proposal 1: It is proposed RAN2 to inform RAN1 current RAN2 spec status, and suggest RAN1 to consider the performance gain of 2ms compared with 4ms Rx burst size.
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5 Annex
10.3.6.36g
HS-DSCH DRX in CELL_FACH information

These parameters configure the UE in CELL_FACH state to discontinuously receive HS-DSCH.

NOTE:
Only for FDD.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	T321
	MP
	
	Enumerated (100, 200,  400, 800)
	Determines the time the UE waits until initiating DRX operation, in ms.
	REL-8

	HS-DSCH DRX cycleFACH
	MP
	
	Enumerated (4, 8, 16, 32)
	Determines the length of the DRX Cycle during DRX operation, in frames
	REL-8

	HS-DSCH Rx burstFACH
	MP
	
	Enumerated (1, 2, 4, 8, 16)
	Determines the period within the DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Three spare values are needed
	REL-8

	DRX Interruption by HS-DSCH data
	MP
	
	Boolean
	TRUE means that the DRX operation can be interrupted by HS-DSCH data.

FALSE means that the DRX operation cannot be interrupted by HS-DSCH data
	REL-8


10.3.6.139
HS-DSCH DRX in CELL_FACH with second DRX cycle information

These parameters configure the UE in CELL_FACH state to discontinuously receive HS-DSCH with second DRX cycle.

NOTE:
Only for FDD.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	HS-DSCH second DRX cycleFACH
	MP
	
	Enumerated (4, 8, 16, 32, 64, 128, 256, 512)
	Determines the length of the DRX Cycle during second DRX operation, in frames.
	REL-11

	CHOICE DRX level
	MP
	
	
	This IE indicates whether both the 1st and the 2nd DRX cycle are used (2-level DRX) or only the 2nd DRX cycle is used (1-level DRX)
	REL-11

	>1-level DRX
	
	
	
	
	REL-11

	>>HS-DSCH second Rx burstFACH
	MD
	
	Enumerated (1, 2)
	Determines the period within the second DRX Cycle that the UE continuously receives HS-DSCH, in frames.
Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>T329
	MD
	
	Enumerated (0.5, 1, 2, 4)
	Determines the time the UE waits until initiating second DRX operation, in seconds.
The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11

	>2-level DRX
	
	
	
	
	REL-11

	>>T328
	MD
	
	Enumerated (20, 40, 60, 80)
	Determines the time the UE waits until initiating first DRX operation, in ms.

The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11

	>>HS-DSCH first Rx burstFACH
	MD
	
	Enumerated (0.4, 0.8)
	Determines the period within the first DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>HS-DSCH first DRX cycleFACH
	MD
	
	Enumerated (2, 4, 8, 16, 32, 64)
	Determines the length of the DRX Cycle during first DRX operation, in frames.

Default value is the value included in the IE "HS-DSCH DRX cycleFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>HS-DSCH second Rx burstFACH
	MD
	
	Enumerated (1, 2)
	Determines the period within the second DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>T329
	MD
	
	Enumerated (0.5, 1, 2, 4)
	Determines the time the UE waits until initiating second DRX operation, in seconds.

The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11
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