Page 1



3GPP TSG-RAN WG2 Meeting #75bis
(
 R2-115255
Zhuhai, China, October 10-14, 2011
	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	36.816
	CR
	CRNum
	(

rev
	-
	(

Current version:
	11.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	CR to 36.816 on DRX based TDM solution

	
	

	Source to WG:
(

	CMCC, CATT

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	FS_SPIA_IDC
	
	Date: (

	29/09/2011

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	(1) The Tdoc number in reference [18] is not correct

(2) The performance analysis of DRX solution was mainly based on parameter values of FDD, which were not applicable for TDD. 
(3) The assumed UL retransmission number in DRX performance analysis should be 4, instead of 5.

	
	

	Summary of change:
(

	This CR incorporates the following changes:
(1) Correct the Tdoc number in reference [18]
(2) Explicitly state that the analysis is mainly based on parameter values of FDD
(3) Change maximum number of UL retransmission from 5 to 4

	
	

	Consequences if 
(

not approved:
	The assumptions of the performance analysis for DRX based solution are not correctly described.

	
	

	Clauses affected:
(

	2, 5.2.1.2.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[3]
Current and Planned Global and Regional Navigation Satellite Systems and Satellite-based Augmentations Systems International Committee on Global Navigation Satellite Systems Provider’s Forum, United Nations, Office of outer space affairs.

[4]
3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".

[5]
3GPP TR 23.861: "Multi access PDN connectivity and IP flow mobility".

[6]
3GPP TS 23.203: "Policy and charging control architecture".

[7]
R4-102416: "In-device coexistence interference between LTE and ISM bands".

[8]
R4-103306: "Some experimental results and suggestions for in-device coexistence".

[9]
R4-103526: "Some experimental results for LTE and WLAN in-device coexistence".

[10]
R4-103670: "In-device coexistence interference between LTE and ISM bands".
[11]
R4-104334: "Analysis on LTE and ISM in-device coexistence interference".

[12]
ACPF-7024: "ISM Bandpass filter data sheet"
[13]
ACPF-7025: "WiMAX bandpass filter data sheet".

[14]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".

[15]
3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer Procedures ".

[16]
R2-111390: "Autonomous gap patterns for BT conversational voice".

[17]
R2-112325: "HARQ based gap patterns for coexistence of LTE TDD and Bluetooth".

[18]
R2-114331: "Solutions for IDC interference in LTE + BT voice scenario".

[19]
R2-114323: "Autonomous denials and WiFi beacon handling".

Next Modified Subclause

5.2.1.2.1
DRX based solution

The UE provides the eNB with a desired TDM pattern. For example, the parameters related to the TDM pattern can consist of:

-
Periodicity of the TDM pattern;
-
Scheduling period (or unscheduled period).
One example of the desired TDM pattern is depicted in Figure 5.2.1.2.1-1
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Figure 5.2.1.2.1-1: Example of UE suggested TDM pattern
It is up to the eNB to decide and signal the final DRX configuration to the UE based on UE suggested TDM pattern and other possible criteria e.g. traffic type. The scheduling period corresponds to the active time of DRX operation defined in section 5.7 [14], while unscheduled period corresponds to the inactive time. The eNB should try to guarantee the unscheduled period by existing mechanisms, e.g. appropriate UL/DL scheduling, SRS transmission configuration, DRX Command MAC control element usage, and etc. It means that flexibility principles from existing DRX mechanism will apply (i.e. variable scheduling/unscheduled period is possible) and no impact on UE HARQ operation is assumed so far. During inactive time UE is allowed to delay the initiation of dedicated scheduling request and/or RACH procedure. Figure 5.2.1.2.1-2 illustrates one example of eNB signalled DRX configuration based on UE suggested pattern depicted in Figure 5.2.1.2.1-1:
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Figure 5.2.1.2.1-2: Example of DRX configured by eNB to enable TDM
It is FFS whether special handling for RRM/RLM/CSI measurement during unscheduled period (inactive time) would be required.
In the Rel-8/9 DRX mechanism, the UE needs to be active for potential uplink and downlink HARQ retransmissions: 

-
After the DL transmission, the UE waits for the HARQ RTT timer (e.g. 8 ms for FDD) and after that the UE is Active during the drx-RetransmissionTimer if the received transport block is not decoded correctly.

-
After the UL transmission, the UE needs to monitor potential UL retransmission grants. These adaptive grants can occur every RTT (e.g. 8 ms for FDD) until the maximum number of UL HARQ transmissions is reached. 

A typical value for drx-RetransmissionTimer is 16  PDCCH sub-frames. In case of FDD, this timer together with HARQ retransmission timer means that the UE can be active (even not continuously) 8 + 16 = 24 ms after the DL transmission. The time how long the UE needs to monitor adaptive retransmission grants depends on the configured value of the maximum HARQ transmissions. Configuring sufficiently large number of HARQ transmissions guarantees that packets are not lost at the HARQ level. With 4 possible retransmissions, for FDD the UE is Active (even not continuously) 8*4=32 ms after the initial grant.  Taking the potential UL and DL retransmissions into account, with the values shown in Figure 5.2.1.2.1-2, an Active time limited to 50 ms can be reached only if the UE is scheduled during the first 18 ms of OnDurationTimer. If the UE can be scheduled for the initial HARQ transmissions only during the first 18 ms of each 128 ms period, the UE available data rate drops to 14%.
It is possible to optimize DRX and HARQ settings for IDC scenario in such away that the transition period from the LTE Active state to the state reserved for ISM operations is shorter. With this tuning time that can be used for LTE increases as well as the corresponding LTE throughput. Change of the parameter setting increases HARQ level data loss rate that is harmful especially for UM bearers. However, this can be compensated by more robust coding in a scheduler. 

Modifications for Rel-8/9 DRX could be introduced to reduce the transition time from the Active state to the DRX state. For example, the eNB could send a specific MAC CE that enforces the UE to sleep and ignore potential HARQ retransmissions. 

One example of the performance analysis of three scenarios discussed here is depicted in Table 5.2.1.2.1-1. When the performance obtained with the modified DRX mechanism is compared to the performance obtained with tuning of DRX parameters, from peak-rate point of view it is not obvious that enhancements to Rel-8/9 DRX are needed.

Table 5.2.1.2.1-1: Performance analysis of DRX solution in the example WiFi offload scenario
	Case
	UE available data rate (expressed as a ratio from maximum)
	Data loss rate at HARQ level
	Standardization impact on DRX and HARQ

	Default DRX configuration
	14%
	Close to 0%
	No

	IDC tuned DRX configuration  
	33%
	1% in UL and DL
	No

	IDC optimized DRX mechanism
	39%
	Depends on the solution and scenario
	Yes


DRX solution could be used also for shorter interference patters. E.g. with BT voice, it is possible to configure DRX cycle to 10 ms or 5 ms and then achieve a desired gap pattern with appropriate setting on drx-OnDurationTimer, drx-InactivityTimer, drx-retransmissionTimer and DRX offset. In some cases, drx-retransmissionTimer of 0 ms needs to be introduced to avoid the UE to be DRX Active in the subframes that are reserved for ISM traffic.  See more details of DRX solution in [18]. The performance of this solution is similar to the corresponding HARQ process reservation solution discussed in Subsection 5.2.1.2.2.
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