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Work plan related evaluation
1.1
History
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	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG
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NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




100%
per WG (optional information):

RAN WG2:

100%
additional comments: 
1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
September  2013
which is:
RAN #61
additional comments:




2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
Signalling Overhead Reduction 
One email discussion was held on the RAN2 reflector after RAN2#82 meeting:

· [82#12][Joint/MTCe] "Signalling gain evaluation for SDDTE", with the intention to progress the signalling gain evaluation for Signalling Overhead Reduction and try to conclude on overall gain vs. complexity analysis for the baseline solution and the proposed enhancements.
During the email discussion the quantitative aspects of the remaining solutions listed in TR23.887 (i.e. those not already discontinued by either SA2 or RAN2 in previous meetings) were investigated. Also a few additional RAN solutions were considered. This has shown that, in certain conditions, some of the solutions do bring some benefits, in terms of signalling overhead reduction (including on the S1-MME and Iu interfaces) and also in terms of overall system capacity.

At RAN2#83 the discussion finally focussed only on solutions 2a and 5a (and only for LTE), considering that, in the meanwhile, SA2 had finally decided to discontinue the work (in Rel-12) on some other solutions, including the ‘S1-MME Connectionless’ solutions 3a and 3b.

Regarding solution 2a, the following conclusions could be drawn:

The solution could lead to noticeable performance improvements on both the radio and the S1-MME interfaces only in very specific use cases, specifically only when all the following conditions are fulfilled:

-
The solution is used for the transmission of isolated bursts of packets, which means that the transmission of a burst of packets is followed by a relatively long inactivity period (e.g. at least one minute). If the inter-arrival time of the packet bursts is shorter, then this solution would provide worse capacity than legacy solutions as it is more efficient to keep the UEs in RRC connected mode.

-
The packet burst is made of maximum 2 packets (in total, i.e. considering both UL and DL packets). If more packets are sent in a burst, the solution would again provide worse capacity than legacy solutions on both the radio and the S1-MME interfaces (as this would require the set up / release of a RRC connection for each packet pair).

-
The packets are small in size (e.g. in the order of hundreds of bytes), otherwise (i.e. > 1Kbytes per UL/DL message) the gain over the radio would be lost. And although there would be a reduction in the number of messages on the S1-MME interface, there would be an increase in the size of such S1 messages.

It was acknowledged that, if this solution will be defined, it will be essential to ensure that only traffic matching these characteristics makes use of such a solution, since the use with other traffic patterns would result in capacity and performance loss. So the UE would need means to distinguish such traffic unambiguously.

The impact of handling user plane traffic in the control plane of an eNB (or of handling ciphering and buffering in the MME) was been studied in depth, but there were some concerns that network nodes were not dimensioned for such kind of use. There is also impact on the eNB for special handling of this SRB1 in terms of prioritisation.

Concerns were also raised on how much overall gain can be achieved with this solution, as this would largely depend on the share that such traffic (small and rare) has on the overall load. As evaluation has shown, existing solutions can handle several hundred thousands of UEs per cell generating these traffic patterns (if there is no other traffic in the cell).

The alternative defined in clause 5.1.1.3.3 of TR 23.887 was not specifically discussed. However, if this solution is expected to transfer user data via SRB1 using the RRC Connection Setup Complete and RRC Connection Release messages, it was noted that the above observations for solution 2a may also apply for the alternative in clause 5.1.1.3.3 of TR 23.887.

Regarding solution 5a, it was concluded that the following assistance information could be useful at the eNB (e.g. to determine a suitable RRC connection handling, as well as DRX and UL control channel configuration):

a)
UE mobility behaviour. This will be possible in LTE Rel-12, where the UE will be able to provide mobility information upon IDLE=>CONNECTED transitions. The details of the information may be discussed further in the corresponding RAN Work Item (on heterogeneous network mobility enhancements). It was observed that the CN would not know the UE mobility while the UE was IDLE.

b)
A description of the traffic type/pattern (e.g. packet inter-arrival time). However it was unclear whether this information could be obtained reliably. It was pointed out that a traffic pattern experienced in the past does not necessarily say too much about the future. For some devices it may be possible to derive information about the traffic pattern, based on e.g. the subscription type and then make use of it (e.g. to configure the RRC connection accordingly or to enable a fast RRC connection release for UEs which transmit very infrequently). For other devices it may not be possible to get any reliable information. It could not be assessed whether such information should come from the CN or directly from the UE. There has also been no quantification of possible gains.

Other solutions such as provisioning of other assistance information (e.g. an indication that the UE is stationary, RRC state transitions counts, connection durations) were not discussed due to lack of time. Therefore, the potential usefulness and feasibility could not be assessed.

Some discussion on the S1/Iu/X2/Iur impacts of the solutions for Signalling Overhead Reduction took place also at RAN3#81. This lead to a Text Proposal for the TR which was sent to RAN2 via LS and agreed for inclusion in the TR.

UE Power Consumption Optimizations
One email discussion was held on the RAN2 reflector after RAN2#82 meeting:

·  [82#13][Joint/MTCe] "Evaluation of extended DRX cycles for UEPCOP", with the intention to discuss gain vs. complexity of the extended DRX cycles and the new dormant state solutions.

Thanks to the email discussion and the subsequent discussion at RAN2#83, the following conclusions could be drawn:
-
Solution 4a (‘Power saving state’) and solution 1a and 2a (introducing very long DRX cycles in IDLE or CONNECTED) are expected to have roughly the same power consumption if the sleep times are equivalent. The transmission of the periodic TAU consumes more power than just waking up and listening for paging, but this is assumed to be negligible if periodic TAU is set to several tens of minutes.

-
Differently from the introduction of DRX cycle values beyond 10.24s (for LTE), which would have a number of RAN implications, the definition of a ‘Power saving state’ has very limited impact on the RAN, if transition into the state is configured/ managed by NAS (however it was unclear how RAN4 would take the power saving state into account).

-
The ‘Power saving state’ solution limits the UE reachability to the configured durations of the periodic TAU (e.g. several tens of minutes) and would then be applicable to some MTC use cases only. The same restriction would apply for solutions introducing DRX cycle values leading to similar sleep times.

-
The definition of extended DRX cycles of up to 10.24s (for LTE) will have less impacts on the RAN than very long DRX cycles and could be usable for other use cases than the ‘Power saving state’. However, it was 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. In any case the extension of DRX cycles would also have impacts regarding mobility related RAN4 performance requirements.

2.2
List of completed elements (compare with open issues of last TSG)
For both Signalling Overhead Reduction and UE Power Consumption Optimizations, gain vs. complexity analysis for the different solutions have been performed and conclusions have been derived.
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.
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