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Abstract of the contribution: This paper proposes to remove the extended DRX cycle option in Rel-12.
1. Introduction

SA2 recommended the following 2 solutions for further consideration pending response from RAN / CT WGs:

1. Extended DRX cycle.

2. Power savings state.

RAN2 LS in R2-133034 states:
“However, it is still unclear whether extension up to 10.24s may give substantial power saving opportunity or may actually result in increased power consumption due to the need for reading SIB1 before a paging occasion.”
Rationale for this is that the clock within the UE can drift from the network if the DRX cycle is above 2.56secs thus it may need to do proper “initial synchronization” to get the timing back (PSS detection + SSS detection + CRS detection + MIB Decoding) when it wakes up and this can consume some power and result in additional power consumption compared to DRX cycle less than or equal to 2.56secs (i.e. negative territory). Thus, it is not very beneficial to specify DRX cycle of up to 10.24secs. This is in line with the conclusion shared by Samsung in a RAN2 paper “100ms cell search time + 60ms SI reading will cause more power consumption than 2.56s DRX”. One could argue that if the SIB modification period is as long as DRX cycle e.g. 10.24secs, then the UE does not need to read SIB before waking up for paging, however, 10.24secs is not a typical modification period for SIB update. Based on this our recommendation is to rule out the extension of DRX cycles extensions up to 10.24secs.
So, we are left with two options for further considerations in Rel-12:

1. Extended DRX cycle beyond 10.24secs

2. Introduction of power saving state in the UE

Extended DRX cycle beyond 10.24secs can be accomplished either by means of SFN extension (impacts RAN2 spec and eNB) or by using a NAS based multiplier. SFN extension imposes significant RAN impact as indicated in the RAN2 LS:

“RAN2 agrees that, differently from the introduction of DRX cycle values (for LTE) beyond 10.24s which would have a number of RAN implications,...”
It is not clear whether a SFN extension is feasible within Rel-12 time frame (RAN2 SI for MTCe has been concluded and there is no approved RAN2 WI and RAN2 is in significant overload). Another option is extension of DRX cycle beyond 10.24secs using NAS multiplier. ENB provides regular DRX cycle to the UE and calculates PO based on regular PO. UE calculates paging cycle based on regular PO and NAS multiplier. So, if the multiplier is 10, UE listens to paging every 10th PO. This option can help avoid SFN extensions but it is not free of challenges. Since eNB is not aware of the NAS multiplier, UE and eNB may not be in sync i.e. eNB does not know the exact PO when UE will wake up to listen to paging. This can result in a scenario where the MME repeats paging, if the application server is sending downlink data outside expected transmission window, and the eNB has to page the same UE multiple times thus impacting paging capacity. Also, it is possible that the SFN cycle within the UE gets out of sync even if the UE obtains SFN from the MIB. As a result, UE may listen to the paging frame in SFN 0 but in wrong SFN cycle even after reading MIB. Addressing this limitation may require SFN extension (impacts to RAN) and it is unclear whether this is feasible in Rel-12. So, it is proposed to remove extended DRX cycle option from further consideration in Rel-12 unless RAN clearly confirms the feasibility of SFN extension.
Power savings state is not free of challenges either. It can also result in long delays for MT service and is only applicable for limited use cases (i.e. infrequently transmitting devices).
Since both the solution options DRX cycle beyond 10.24secs and power savings state can address very infrequently transmitting devices, both the solutions need not be specified in Rel-12. One solution is sufficient for Rel-12.

Assuming that SFN modifications for extended DRX cycle beyond 10.24secs are not possible in Rel-12, our proposal is to remove the DRX cycle solution from Rel-12.
2. Proposal

* * * Begin Changes * * * 

9.4
Key issue 7.1


It is recommended to adopt the “power saving state” solution for Release 12.
10
Impacts to normative specifications

Editor's note:
This clause is intended to capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
* * * End Changes * * * 
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