Page 1



3GPP TSG-RAN WG2#79 meeting
R2-123718
Qingdao, P. R. China, 13 - 17 Aug 2012
Agenda Item:
7.6.2
Souce:

Ericsson (rapporteur)
Title:
Report of email discussion [78#50] LTE/IDC: TDM DRX Details
Document for:
Discussion and decision 
1 Introduction 
This document contains an outcome of email discussion [78#50] LTE/IDC: TDM DRX Details:
[78#50] LTE/IDC: TDM DRX Details [Ericsson] 

-
Discuss stage-3 details of the TDM DRX solution (which new parameters to add; new enhancements that benefit all UEs; …)

=>
Intended outcome: Email discussion report and draft CR(s)

It is proposed to perform this email discussion in two phases. In Phase 1, the aim is to discuss which new DRX parameters to add and new enhancements that benefit all UEs. In Phase 2, the changes are incorporated to the draft Stage-3 CR for 36.331 being common for all IDC agreements and other IDC related email discussions. If there are changes for other specifications (e.g. 36.321), CRs to those specifications will be discussed in Phase 2.
It is suggested that companies provide answers for Phase 1 before Thursday 14.7.2012. The final email discussion deadline including also Phase 2 is Thursday 2.8.2012, 23.59 Pacific time. 

2 Discussion

In this section, companies are invited to discuss the open issues listed below. Discussion should take into account the latest agreements from RAN2 [1]. 

2.1 New DRX parameters
RAN2 has agreed to use the existing DRX mechanism as specified in TS 36.321 as a TDM solution for IDC interference avoidance. By DRX, absolute time can be divided to scheduled and unscheduled periods for LTE and ISM side, respectively.  Due to this new use case, new DRX parameters may need to be introduced to RRC specification 36.331. In principle, two reasons for new parameters have been identified:
· The eNB should ensure a predictable pattern of unscheduled periods by means of DRX mechanism as stated in [2].
· The desired periodicity of scheduled/unscheduled period may differ from DRX cycles available in LTE Rel-8/9/10.

Companies should list the needed DRX parameters below. In addition, arguments should be given why these parameters are needed (e.g. BT mode + TDD configuration or other reason).
	Company name
	Proposal/comment

	Qualcomm
	drx-RetransmissionTimer: Additional value of 0 for  sharp LTE transitions for short and long term TDM

ShortDRXCycle: Additional value of 4 for LTE FDD and BT voice use case. This will support the 2ms ON and 2ms OFF pattern.
ShortDRXCycle: Additional value of 60 for LTE TDD Configuration 6 and BT voice use case

drxShortCycleTimer: Additional value of infinity for consistent short DRX cycles so that transition to long DRX is avoided. 
longDRX-CycleStartOffset: Additional value of 102 for long DRX cycle for WLAN beacon in long term TDM

It was mentioned in the previous meeting that short DRX cycle of 60ms does not divide any long DRX cycle. One way to fix this issue is to relax this constraint whenever the infinity value for drxShortCycleTimer is set. Another option is to introduce a long DRX cycle value of 60ms but since all other patterns for LTE+BT voice are achieved using short DRX, we propose to stick with short DRX here as well. 

There is yet another problem with 60ms and 102ms that these will have an issue with SFN wraparound. A fix for this issue is mentioned in the next Section.

	Pantech
	- “0” for drx-RetransmissionTimer:

Extension by HARQ retransmission should be able to be prevented

- “Infinity” for drxShortCycleTimer:

Waste of resource by redundant signalling to maintain short DRX cycle should be prevented.

	Pantech2
	· Additional (short/long)DRX-Cycle value “60” and “102”: We preferred that two new parameters are not included and IDC configuration is not allowed in LTE TDD configuration 6. In the other hand, if tending to include them, we suggest the addition of those parameters would be taken over into TEI-11 discussion. That is because RRCConnectionReconfiguration every 10s for those parameters seems to be too redundant and overhead to signalling on both UE and NW sides.
· “4ms” for shortDRX-Cycle is reasonable. However, we think it can be also driven from shortDRX-Cycle 8ms by the same manner in 60ms with chain-reaction.
· Other companies’ view about no “infinity” value for drxShortCycleTimer is reasonable. So, no additional value for drxShortCycleTimer is agreed.
· “0” for drx-RetransmissionTimer: Still valid to us.

	Ericsson, ST-Ericsson
	· Value 0 ms for drx-RetransmissionTimer. By this value, retransmissions do not extend DRX Active time.

· Value 4 ms for ShortDRXCycle for LTE FDD and BT voice use case.

· longDRX-CycleStartOffset: Additional value of 60 ms for LTE TDD Configuration 6 and BT voice use case.  Long cycles for this use case are preferred since then we do not have to care that long cycles are dividable by short cycles.

Additional values for ShortCycleTimer are not necessarily needed because if the UE falls to long cycles, this is not harmful since OnDurations of long and short cycles are synchronized and dividable by each others. The UE just have more possibilities to sleep.

Long cycle of 102 ms is not necessary needed. As shown in R2-114323, with cycle length of 128 ms, sufficiently many beacons can be received correctly.

	ZTE
	· 0ms for drx-RetransmissionTimer.
· 0ms for drx-InactivityTimer
· 4ms for ShortDRXCycle for LTE FDD and BT voice use case.

Regarding the problem of switching between shortDRXcycle and longDRXcycle, the resources in Long DRXcycle would be wasted for Ericsson’s proposal. So we prefer fixing it. In addition to “infinity for drxShortCycleTimer” approach, an alternative is configuring LongDRXcycle with the same length of ShortDRXCycle, which requires introducing new parameters to LongDRXcycle. Another alternative is using LongDRXCycle to configure DRX patterns for LTE/BT scenario, to avoid the redundant change from short DRX cycle to Long DRX cycle, which requires new LongDRXCycle parameters(4ms for LongDRXCycle for LTE FDD and BT voce use case).


	LGE
	· longDRX-CycleStartOffset: 5, 60 ms for the coexistence between TDD and BT, 4 ms for the coexistence between FDD and BT.
· drx-RetransmissionTimer: Additional value is not needed. There will be no problem in LTE caused by the interference from ISM to LTE if the network transmits to UE only during scheduling period (On Duration) even though drx-RetransmissionTimer is set to non-zero value. However, addition of 0 ms is beneficial for the power saving compared to current minimum value 1 psf. If it is necessary to add an additional value for power saving, it seems to be appropriate to discuss the power saving issue in TEI rather than in this WI since it is not the scope of this WI.
· drxShortCycleTimer: Additional value is not needed. The network can configure only Long DRX for IDC UEs. With addition of some values in longDRX-CycleStartOffset as proposed above, long DRX cycle can be  applied to all the current coexistence cases, and so there is no need to configure short DRX cycle for IDC.

	Intel
	· drx-RetransmissionTimer: value 0 ms for predictable pattern. 
· shortDRX-Cycle: value 4 ms for LTE FDD and BT voice use case.
· drxShortCycleTimer: additional value is not needed. When UE uses long DRX cycle, there are more opportunities for coexistence. Note that if LTE scheduling flexibility is desired, current maximum value of 16 for drxShortCycleTimer is sufficient if a suitable pair of longDRX-Cycle and shortDRX-Cycle values are selected.

	Huawei& HiSilicon
	We think the following additional parameters are necessary:
· drx-RetransmissionTimer: additional value of 0.

· ShortDRXCycle: additional values of 4.
· longDRX-CycleStartOffset: additional value of 60.

	MediaTek
	· 0ms for drx-RetransmissionTimer.

· 0ms for drx-InactivityTimer (should already be available in spec.)
· drxShortCycleTimer: additional value is not needed.
The new parameter should only be applicable to IDC UE

	CMCC
	· drx-RetransmissionTimer: 
 value 0 is introduced

· shortDRX-Cycle: additional value “4” is introduced

· longDRX-CycleStartOffset: additional value “60” is introduced

	Alcatel-Lucent
	· drx-RetransmissionTimer=0psf for the short term TDM

· ShortDRXCycle = 4sf for Band 7 FDD UL and BT voice; 

· LongDRXCycleStartOffset = 60sf for TDD configuration 6 and BT voice; 

· No infinity value needed for ShortCycleTimer

· No further Long DRX cycle is needed for Beacon reception


Rapporteur’s summary of section 2.1

In the previous table, the companies have proposed the following new DRX parameters:
1. drx-RetransmissionTimer = 0 psf (11 out of 12 companies)
2. DRX cycle of 4 subframes
a. shortDRXCycle = 4 sf (9 out of 12 companies)
b. LongDRXCycleStartOffset = 4 sf (1-2 out of 12 companies)
3. DRX Cycle of 60 subframes
a. ShortDRXCycle = 60 sf (1 out of 12 companies)
b. LongDRXCycleStartOffset = 60 sf (7 out of 12 companies) 
4. drxShortCycleTimer = Infinity (3 out of 12 companies)
5. longDRX-CycleStartOffset = 102 ms (1 out of 12 companies)
6. longDRX-CycleStartOffset = 5 sf (1 out of 12 companies),
In addition, one company suggested introducing drx-InactivityTimer of zero PDCCH-subframes. However, this value exists already in LTE Rel-10. One company suggested that new parameters should be available only for IDC UEs.

Based on majority views, it is suggested that 

Proposal 1: Introduce the following new DRX parameters:  drx-RetransmissionTimer = 0 psf, shortDRXCycle = 4 sf and LongDRXCycleStartOffset = 60 sf.

2.2 DRX enhancements that benefit all Ues

In RAN2#77bis, it was agreed to stick Rel-10 DRX as TDM solution for IDC interference avoidance. In RAN2#78, the following agreements were made:

1
Changes to RA triggering should be avoided
2
We will not introduce IDC specific changes to DRX (except for RRC parameters)
3
DRX is a sufficiently predictable solution to create short and long term gaps for IDC interference avoidance

In this subsection, companies can give their view on DRX enhancements that benefit all UEs, not only those suffering from IDC interference.  However, the enhancements should be relevant from IDC interference point of view.
	Company name
	Proposal/comment

	Qualcomm
	I. Enhancement to fix SFN wrap-around issue: We can introduce a parameter offset_for_wrap_around(k) updated at ‘k’-th SFN wrap-around to ensure that the phase of the DRX does not change abruptly. The onDurationTimer in 36.321 is started when
[(SFN * 10) + subframe number+offset_for_wrap_around(k)] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle);

offset_for​_wrap_around (k)= [10240+offset_for_wrap_around(k-1)] modulo shortDRX-Cycle 

The parameter offset_for_wrap_around is initialized to 0. It can be seen that this is backward-compatible since offset_for_wrap_around will always remain 0 for all current values of shortDRX-Cycle. A similar parameter can also be used for longDRX-Cycle of 102ms. Even though this is IDC specific, it is still needed to support the required RRC parameters.
II. Enhancement for HARQ behavior: It was discussed offline in the previous meeting that  UE not monitoring PDCCH after receiving HARQ ACK from eNB is a change that benefits non-IDC users in some scenarios such as LTE VOIP. This will lead to significant benefits for LTE and WLAN use cases in IDC also. A further HARQ change is for UE to not monitor PDCCH beyond  onDuration, which helps long-term TDM for BT A2DP use case. 
III. Enhancement for SR: UE should go to sleep after onDuration even if SR is pending i.e. UE should expect grants from eNB only during active time. This benefits non-IDC users also in some scenarios for power saving.

	Pantech
	This enhancement may be IDC oriented one. However, we still have a concern that SR pending state extends scheduled period in legacy DRX operation. We worry whether the extension of scheduled period due to SR pending state is really negligible or not. We guess it could be critical for very short cycle operation (e.g. LTE+BT with voice traffic) because SR pending state would invade many unscheduled period by LTE transmission. In other words, ISM transmission would not be protected.

	Pantech2
	For SR pending issue, we can see the possibility of solution via R2-122588. However, this is only suggestion in other WI and not agreed yet. If it is agreed, we have no objection. However, if not, we think this issue would need more discussion. SR pending issue in shortDRXCyle (4ms or 8ms) is related to not only PDCCH monitoring but also PUCCH transmission. Even though SR transmission occur during scheduled period, SR pending extension cannot be prevented. SR pending extension is from SR transmission to resolving pending state with proper UL grant.

	Ericsson, ST-Ericsson
	We consider that there are some DRX enhancements that are beneficial for all UEs and also beneficial in the IDC scenario:

· The UE is not required to monitor adaptive retransmission grants when it has received HARQ ACK (see R2-122590)

· When SR is pending, the UE is required to monitor PDCCH only during a predefined window (see R2-122588)

However, because we consider that these enhancements are not necessary (only optimizations) for the IDC case, we propose to discuss those enhancements primary in other WIs, e.g., TEI11.

As regard to SFN wraparound problem with the cycle length of 128 ms, this issue can be also solved with updating DRX offset with RRC reconfiguration. Thus changes for MAC specification are not needed.

	RIM
	Extension of scheduled period would have benefit for LTE device when it has UL pending events, but it would be negative to ISM device because enough unscheduled period may not be guaranteed. And from point of predictable pattern, unexpected/unlimited extension would not be good for LTE+BT with voice. To compensate these requirements each other, we may define a limitation to the extension due to UL pending operation. So if there is a UL pending event scheduled period would be extended but it should be restricted by the limitation. Therefore, some of UL pending event(s) can be allowed, unscheduled period for ISM can be guaranteed and predictable time pattern is also guaranteed. This limitation would be indicated by the eNB. 

	ZTE
	UL data pending: For TDD Config 0-5, UE need not to monitor PDCCH when onDurationTimer expires. While for TDD Config 6, The HARQ retransmission behaviour should not be changed because the transmission chain is kept by HARQ retransmission.

SR triggering: SR signalling on PUCCH and SR triggered random access should be delayed to next DRX cycle if the onDurationTimer has expired.
SR pending: UE need not to monitor PDCCH if the onDurationTimer  has expired

SFN wrap-round: We prefer NW re-configuration on DRX offset as proposed by Ericsson.

	LGE
	From the interference point of view, there is no issue because the network can perform smart scheduling so that the PDCCH is sent only within On Duration. From the power saving point of view, however, there is some point of improvement in that the UE useless monitors PDCCH outside On Duration. But we think the power saving issue should be discussed in TEI not in this WI (similar to drx-RetransmissionTimer).

	Intel
	UL data pending: We agree with Ericsson that PDCCH monitoring behaviour enhancement can be treated as general enhancements for DRX.
Scheduling request: UE does not send Scheduling Request in LTE unscheduled period. In addition, UE does not monitor PDCCH when Scheduling Request is sent on PUCCH and is pending.
SFN wraparound: We agree with Ericsson and ZTE that network can perform RRC reconfiguration to handle the issue.

	Huawei& HiSilicon
	1, Regarding SFN wraparound issue, we think it could be solved by a RRC reconfiguration.

2, For the HARQ behaviour and SR pending aspects, we agree with Ericsson that it seems more appropriate to be discussed in TEL 11 since two papers (as indicated by Ericsson) were already submitted as the TEL topic in last RAN2 meeting.

3, For the SR triggering, we think it may be beneficial for a predictable IDC solution if the UE could ensure it does not send SR in the ISM receiption period. If a SR is deemed necessary, the UE could deny the ISM transmission.

	MediaTek
	DRX enhancement for all UEs should not be determined in IDC WI but probably in TEI-11

	Alcatel-Lucent
	From IDC perspective, triggering of SR should be left to UE implementation. If SR is sent by the UE (i.e. pending SR), the UE should follow the current behaviour in the specification.

Also for pending UL retransmissions, the UE should follow the current behaviour in the specification.
For RACH:

If RACH is triggered by network (e.g. PDCCH order or Handover etc.), the UE should follow the existing behaviour.
If RACH is initiated by the UE (i.e. preamble is transmitted), the UE should follow the existing behaviour regardless of whether the UE is in DRX or not. Whether to trigger UE initiated RACH should be left to UE implementation.


Rapporteur’s summary of section 2.2

In the previous table, the companies have listed DRX enhancements that benefit all UEs. These enhancements are listed below. Only those companies are counted for statistics that might consider that enhancements are necessary for IDC purposes or should be discussed in this WI. 
1. SFN wrap-around problem when the DRX cycle is not power of 2 (1 out of 11 companies).

2. Extension of DRX Active time due to pending adaptive uplink retransmission grants (2 out of 11 companies)

3. Extension of DRX Active time due to pending SR (4-5 out of 11 companies).

4. Triggering and sending SR on PUCCH and/or RACH (4 out of 11 companies).
In addition, one company mentioned that some limitations to uplink pending events could be introduced. 
It can be seen that none of enhancements is considered as necessary by majority of companies. On the other hand, majority of companies (6 out of 11 companies) indicated that the enhancements that are beneficial for all UEs could be discussed in other WIs such as TEI11. Thus it is proposed:
Proposal 2: Stick to the agreement “We will not introduce IDC specific changes to DRX (except for RRC parameters)”. Any DRX enhancements that are beneficial for all UEs in terms of power savings can be discussed in other WIs such as TEI11. 
3 Conclusions

Based on the above inputs and rapporteur’s summary, the rapporteur proposes the way forward as follows:

Proposal 1: Introduce the following new DRX parameters:  drx-RetransmissionTimer = 0 psf, shortDRXCycle = 4 sf and LongDRXCycleStartOffset = 60 sf.

Proposal 2: Stick to the agreement “We will not introduce IDC specific changes to DRX (except for RRC parameters)”. Any DRX enhancements that are beneficial for all UEs in terms of power savings can be discussed in other WIs such as TEI11. 
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