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1
Introduction

At SA2#103 a stage 2 CR was approved in [1] and we were notified by SA2 in [2]. This LS was in response to information RAN2 provided in [3].

This document discusses the signalling proposal provided by SA2 in the light of discussions that took place in RAN WGs in recent meetings.
2
Discussion

2.1
Brief history of findings in RAN2 and communication between RAN2 and SA2

RAN2#85 (Feb 2014, Prague)

Outcome of discussions were agreements reflected in the LS to SA2 [3].

The most important information is contained in the statement that :

[…] information on the traffic patterns (e.g. CDF of packet inter-arrival times, details for RAN3) could be provided from the CN to the RAN, if it is reliable and if it actually represents the expected UE activity pattern. […] 

[…] Unreliable information shall not be provided as it may increase rather than decrease the CN signalling load […]

SA2#103 (May 2014, Phoenix)

SA2 then agreed on a CR to TS 23.401 [1]:

The coversheet directly refers to the RAN2 LS in [3] and summarises the changes:

-
“Average time spent in connected mode +Average time spent in idle mode”. 

-
This does not consider actual UP traffic statistics, but pure C-plane signalling based information.

-
This may be derived from actually collected statistics or from subscription data or locally available data in the MME.

-
The cover sheet also hints to the fact, that in SA2’s opinion, the statistics are “useful and accurate if the time spent in connected mode is normally short (e.g. within 2 or 3 times the inactivity timer)”. Meaning, that the C-plane related statistics may not reflect accurately enough U-plane statistics, if the connected time is too large and could lead to suboptimal decisions in the eNB.
The actual changes vs. Section 4.3.21.1 of TS 23.401 [1] contain the following text:

[…] How the eNB uses the Core Network assistance information is not in scope of this specification and implementation specific […]

[…] This information provides the eNB with a way to understand the UE behaviour for these aspects:

· UE activity behaviour (i.e. how frequently a UE changes between ECM-CONNECTED and ECM-IDLE states. which can be derived from how long a UE remains in ECM-CONNECTED and ECM-IDLE on average, or can be derived from subscription information.)

· UE mobility behaviour (i.e. how frequently the MME detects the UE changes eNB, thus generating inter-eNB handover signalling in the system – highly mobile UEs may have the ECM-CONNECTED state reduced to reduce handover signalling, unless the activity data do not justify that, as reduced handover signalling would be outweighed by more Service Request signalling) 

Therefore, a MME supporting this feature should be able to provide to the eNB, per UE, the following data:

· Average time in ECM-CONNNECTED and ECM-IDLE states and/or,

· Number of eNB handover procedures per hour […]

[…] The Number of eNB handover procedures per hour parameter is not based on subscription information and should refer to recently observed frequency of eNB handover procedures executed for the UE. 

NOTE 1:
The calculation of the Core Network Assistance Information, i.e. the algorithms used and related criteria, and the decision when it is considered suitable and stable to send to the eNB are vendor specific. Unreliable information should not be provided to the eNB as it may drive undesirable system effects.

NOTE 2:
It is recommended the MME or, depending on where this assessment is performed, the eNB, can consider the average times in the ECM-CONNECTED and ECM-IDLE states an accurate representation of the traffic patterns if the average time in ECM-CONNECTED mode is short enough to assume the UE is generally actively transmitting and/or receiving data while in ECM-CONNECTED state […].

The LS in [2] then asks RAN3 to “consider the agreements reached in SA2 specified by the attached CR S2-142262 to evolve S1-AP with the capability to transport CN assistance information”.

2.2
Issues with SA2 signalling solution

2.2.1
Which kind of activity behaviour information to provide?

“Average” values might be quite “reliable” in their statistical properties regarding the prediction of a mean-value derived over a longer time period, but not reliable regarding a prediction of UE’s behaviour for a particular session. It is to be expected, that providing “average” connected/idle time information without its standard deviation is at least meaningless information or, even worse, may damage the overall system performance. This has been clearly indicated in the LS from RAN2 [3] but it was not taken into account by SA2.
We also believe, that the method how to gain respective information shall not be specified in a 3GPP TS, it should be sufficient to indicate that either taking into account observation data or subscription information may be utilised.

We therefore propose to revise the definition of the activity behaviour information in Section 4.3.21.1 of TS 23.401 in the following way:

· UE activity behaviour regarding the expected activity pattern with which a UE changes between ECM-CONNECTED and ECM-IDLE states. which can be derived e.g. from observing the UE or from subscription information.
Observation 1 Providing “average” values without information about the standard deviation does not assist the eNB to predict the UE connected-time behaviour for a particular session.
Proposal 1 Inform SA2 that providing “average” values to the eNB is not reliable and propose to change the definition as outlined in a reply LS.
Consider this fact for RAN3 specific standardisation work.
2.2.2
How meaningful/useful is the indication of inter-eNB HO statistics?

There were discussions at RAN2#85 on the following aspects (see the meeting report in [4]):

-
Mobility information may come from the UE containing also IDLE mobility, whereas the statistics provided by the MME covers only inter-eNB mobility (either X2 or S1 HO).

-
UE (and E-UTRAN) is able to provide most recent mobility information, whereas information from the MME may be stale.

-
Neither subscription nor capability nor any other kind of “static” information is able to predict whether a UE is “full stationary” in radio terms, as the device might trigger cell changes or be affected by load balancing etc. 

Only for the last point was communicated by RAN2 in the LS to SA2 in [3]. This was probably the reason why SA2 decided that the information provided by the MME does not have to cover idle-mode mobility and intra-eNB-inter-cell mobility. Notice, that according to the discussions at RAN2#85, reliable information regarding the UE’s mobility activity cannot come from the EPC alone.
In addition, given the fact, that, according to [1] the number of HOs provided is intended to be averaged over a rather large time period (1 hour), broad applicability of this information is rather questionable.
We believe that operators could have sufficient data available to predict UE’s mobility behaviour at a certain time (dependent on time of day, day of week, season, etc.). The method how to gain such information should not be part of a 3GPP standard but left to the operator’s choice and the vendor’s implementation. 

Furthermore, it would be more useful for the eNB to receive a clear indication whether (physical) mobility of the UE, and hence mobility related RRC/S1/X2 signalling, can be expected for the ongoing session. 
We therefore propose to change the definition of the mobility behaviour information in the following way:

· UE mobility behaviour regarding the likelihood whether mobility related signalling can be expected for the concerned UE, which can be derived e.g. from observing the UE. 
Observation 2 Statistics based on mobility related S1 signalling does not provide reliable information. The only useful information for the eNB would be whether mobility is likely for a certain UE for the ongoing session.

Proposal 2 Abstain from providing mobility information based on S1 signalling. 
If available, the MME may provide information whether mobility is likely for an ongoing session.
The method how to gain such information should not be specified in a 3GPP TS.
SA2 should be informed accordingly.
2.2.3
Considerations on how to implement the proposed information in S1AP and X2AP
UE activity behaviour

As indicated in the cover-page of the 23.401 CR in [1], respective information is deemed to be useful and accurate if the time spent in connected mode is normally short. 

(
We propose not to define a connected time indication beyond ~1 minute.

(
Consequently, for the idle time indication it should be sufficient to indicate actual idle periods up to ~1 minute only. Any idle period longer than 1 minute is indicated “longer than 1 minute”.
As discussed in section 2.2.1, we should abstain from providing “average” values to the eNB. The certainty of the indicated information should be very high in order to avoid negative impact on the overall system performance.

(
Clearly outline that the information represents an “expected” value and should “predictive” and of “high probability”.
Further, the eNB should be informed if information regarding the “expected” activity behaviour is derived from subscription information. 

(
Provide an indication to the eNB if information regarding the activity behaviour comes from subscription information.

3
Proposal
The following observations were made in this paper:
Observation 1
Providing “average” values without information about the standard deviation does not assist the eNB to predict the UE connected-time behaviour for a particular session.
Observation 2
Statistics based on mobility related S1 signalling does not provide reliable information. The only useful information for the eNB would be whether mobility is likely for a certain UE for the ongoing session.


The following is proposed:
Proposal 1
Inform SA2 that providing “average” values to the eNB is not reliable and propose to change the definition as outlined in a reply LS. Consider this fact for RAN3 specific standardisation work.
Proposal 2
Abstain from providing mobility information based on S1 signalling.  If available, the MME may provide information whether mobility is likely for an ongoing session. The method how to gain such information should not be specified in a 3GPP TS. SA2 should be informed accordingly.


We have prepared a Reply LS and CRs in [5], [6] and [7].
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