3GPP TSG-RAN WG2 Meeting #106
                                                                                          
R2-1905947
Reno, USA, May 13rd – 17th, 2019                                                                    Resubmission of R2-1904346
Agenda item:
11.12.2
Source:
CMCC
Title:
MDT for On-demand SI
Document for:
Discussion, Decision
1 Introduction
In RAN2#105 meeting, following agreements have been achieved for NR MDT [1]:
Agreements of NR MDT:


1.Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline


2.Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE. 


3.Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.

Furthermore, some use cases of LTE were agreed as the baseline of NR:
For NR MDT, RAN2 agree:

1
on the coverage use cases of LTE as the baseline of NR

2
on the QoS verification use cases of LTE as the baseline of NR

3
on WLAN/Bluetooth measurement use cases of LTE as the baseline of NR.

In NR, with the introduction on-demand system information acquisition, related measurements are reasonable to be introduced. This contribution will address these new measurements.
2 Discussion 
In NR, on-demand SI acquisition is introduced to reduce the broadcast resources consumption, where some SI is transmitted only when requested by UE, rather than always broadcasting. For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling using the RRCReconfiguration message. For a UE in RRC_IDLE and RRC_INACTIVE, as indicated in SIB1, MSG1 or MSG3 can be used to request corresponding SIs. 
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Figure 1: System information acquisition

The relevant part of that procedure for System information acquisition is summarized below, as described in RRC specifications [2]:
*******************************************************************************************************************
5.2.2.3.3
Request for on demand system information

The UE shall:
1>
if SIB1 includes si-SchedulingInfo containing si-RequestConfig or si-RequestConfigSUL:

2>
trigger the lower layer to initiate the Random Access procedure in accordance with [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfig or si-RequestConfigSUL corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;

2>
if acknowledgement for SI request is received from lower layers:

3>
acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1>
else
2>
apply the timeAlignmentTimerCommon included in SIB1;

2>
apply the CCCH configuration as specified in 9.1.1.2;

2>
initiate transmission of the RRCSystemInfoRequest message in accordance with 5.2.2.3.4;

2>
if acknowledgement for RRCSystemInfoRequest message is received from lower layers:

3>
acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1>
if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:

2>
reset MAC;

2>
if SI request is based on RRCSystemInfoRequest message:

3>
release RLC entity for SRB0.

NOTE:
After RACH failure for SI request it is UE implementation when to retry the SI request.

5.2.2.3.4
Actions related to transmission of RRCSystemInfoRequest message

The UE shall set the contents of RRCSystemInfoRequest message as follows:

1>
set the requested-SI-List to indicate the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSystemInfoRequest message to lower layers for transmission.
-- Configuration for Msg1 based SI Request

SI-RequestConfig::=                 SEQUENCE {

    rach-OccasionsSI                    SEQUENCE {

        rach-ConfigSI                       RACH-ConfigGeneric,

        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                                                                               OPTIONAL,   -- Need R

    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}               OPTIONAL,   -- Need R

    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=             SEQUENCE {

    ra-PreambleStartIndex               INTEGER (0..63),

    ra-AssociationPeriodIndex           INTEGER (0..15)                                                             OPTIONAL,   -- Need R

    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                             OPTIONAL    -- Need R

}

*******************************************************************************************************************
Similar to RACH optimization, related configuration could be optimized if UE can record the on-demand SI acquisition related performance, e.g. the elapsed time between initiating on-demand SI acquisition and receiving the SI successively, the number of times the UE has sent the SI request, the message used to request SI (i.e., MSG1 or MSG3). And furthermore, if MSG 1 is used, the RACH resource the UE used.
The setting of on-demand SI acquisition related parameters that can be optimized including:

-  Message used to request SI, i.e., MSG1 or MSG 3. For instance, if preambles are insufficient, then more SI messages could be required by using MSG3;
-  Configuration of MSG1 resources that the UE uses for requesting SI-messages, which may include: 
· Number of SSBs per RACH occasion for SI request, i.e. ssb-perRACH-Occasion;
· Periodicity of the SI-Request configuration in number of association periods, i.e. si-RequestPeriod;
· Resources configured for SI request, including  preambles, the period in which the UE can send the SI request, RACH occasions, RACH transmission power control parameters etc;
Above on-demand SI acquisition optimization can be supported by UE reported information and by PRACH parameters exchange between NR-RAN nodes.

UEs could report the below information:

-  The message used to request SI (i.e., MSG1 or MSG3);
-  The beam ID the UE used to request SI; 

-  The SI messages the UE requests;
-
 The elapsed time between initiating on-demand SI acquisition and receiving the SI successively;
-
Number of SI requests sent until the successful RACH completion;
-  Contention resolution failure for MSG1 based SI request;

Furthermore, corresponding layer-2 measurements could include:

· The number of received random access preambles for SI request during a time period;
· The number of received MSG3 for SI request during a time period;

Therefore, we propose that:
Proposal 1: UE could record and report the on-demand SI acquisition related performance, e.g. the message used to request SI (i.e., MSG1 or MSG3), the beam ID the UE used to request SI, etc.
Proposal 2: RAN2 is kindly asked to discuss the on-demand SI acquisition related layer-2 measurements, e.g. the number of received random access preambles for SI request during a time period, the number of received MSG3 for SI request during a time period, etc.
3 Conclusions
In this contribution, we discuss the issue of MDT for on-demand SI, and made following proposals:

Proposal 1: UE could record and report the on-demand SI acquisition related performance, e.g. the message used to request SI (i.e., MSG1 or MSG3), the beam ID the UE used to request SI, etc.
Proposal 2: RAN2 is kindly asked to discuss the on-demand SI acquisition related layer-2 measurements, e.g. the number of received random access preambles for SI request during a time period, the number of received MSG3 for SI request during a time period, etc.
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