Page 1



3GPP TSG-RAN4 Meeting #1-IoT Adhoc
Tdoc (
 R5-164079
Sophia Antipolis, France, 28 - 30 Jun 2016
Title:





NB-Iot RRM Requirements and Test cases 
Source:


Anritsu

Agenda Item:


4.1.4.1
Document for:


Discussion
1.
Introduction and status of RRM Test case definition 
RAN4 has been defining RRM core requirements for NB-IoT in recent meetings, and the agreed CRs will be included in TS 36.133 v13.4.0. Many of the core requirements such as the NRSRP accuracy values are still however [TBD].
So far there are no RRM Test cases currently available in TS 36.133 [1] Annex A. However, based on the emerging NB-IoT core requirements, we can outline the likely scope of NB-Iot RRM test cases and identify the Rel-8 RRM test cases that could be used as a starting point.

NB-IoT has three deployment modes: Standalone, In-band and Guard band. In addition, many core Requirements are different for Normal and Enhanced coverage. We provide some initial thoughts about how to achieve good test coverage without too many tests or high Test equipment complexity. This document inevitably has some speculative content, but aims to give a strategy to develop NB-Iot RRM test cases in the shortest time.
2.
General changes   
A number of changes are applicable to all NB-IoT test cases: 
· New downlink and uplink Physical Channels
· Half-duplex mode only

· Use of Repetitions
· Extended DRX cycles (minimise testing with very long DRX cycles)
· 15kHz and 3.75kHz uplink subcarrier spacing

3.
Deployment modes
In-band operation is the most stringent, as the wanted signal is adjacent to other LTE RBs. A Test case using in-band operation would require both an LTE cell of say 10MHz Ch BW, with an NB-IoT cell replacing one RB. Since this would require significant complexity for multi-carrier test cases, Anritsu’s proposal is:
· Single NB-IoT cell tests: Use in-band operation mode
· Multiple NB-IoT cell tests: Use standalone operation mode
From a test design viewpoint, standalone operation and Guard band operation are equivalent.
4.
Types of NB-Iot RRM Test case
Now that the NB-Iot RRM core requirements exist at least in outline, the scope of RRM test cases can be seen. The following sections summarise the status by test case type, with “A.n.x” referring to existing clauses in TS 36.133.
Reselection Test cases A.4.x

· Similar principle to Rel-8
· 3 carriers for Inter-frequency, to test UE ability to monitor serving plus 2 non-serving carriers 

· 2 carriers for Intra-frequency, with range of DRX cycles?
· Core Requirements differ for Normal and Enhanced coverage (vary across sub-tests)
· Choose reselection values and margins to implicitly test UE NRSRP estimation.
· Standalone operation mode to reduce Test equipment complexity

RRC Re-establishment Test cases A.6.1.x

· Similar principle to Rel-8
· Sub-tests for Normal and Enhanced coverage (Core Requirements differ)
· In-band operation mode, most demanding for UE
Random Access Test cases A.6.2.x

· Similar principle to Rel-8, but contention-based Random access only and increased latency
· PRACH in NB-IoT uses single tone hopping.
· Sub-tests for Normal and Enhanced coverage (NPSRP Core Requirements differ)
· Include absolute and relative power control, therefore implicitly tests UE NRSRP estimation
· In-band operation mode, most demanding for UE
Transmit Timing Accuracy Test cases A.7.1.x

· Similar principle to Rel-8
· In-band operation mode, most demanding for UE
Timing Advance Test cases A.7.2.x

· Similar principle to Rel-8
· In-band operation mode, most demanding for UE
Radio Link Monitoring Test cases A.7.3.x

· Similar principle to Rel-8
· Sub-tests for Normal and Enhanced coverage (Core Requirements differ)
· In-band operation mode (Core Requirements currently specified for In-band only)
No Handover Test cases A.5.x

· Handover not supported, see R4-162074 [2]. Cell change via reselection in RRC_Idle only.
No Cell Search Test cases A.8.x

· Measurements and Event-triggered reporting are not supported in RRC_Connected state, see R4-162074 [2].

No NRSRP or NRSRQ Accuracy Test cases A.9.x
· Although RAN4 intends to specify NRSRP and NRSRQ, UE will not report NRSRP and RSRQ directly, so there will be no NRSRP/NRSRQ test cases, as mentioned in R4-162449 [3]. See also agreed Way forward in R4-162868 [4].
· Note that RSRQ-based Cell Reselection is not supported (see R4-78AH-0176 [5]), so it will not be possible to test RSRQ via reselection tests. It would only be possible to test it via Cell Selection, which is not envisaged at present. 
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