3GPP RAN4 Meeting #82bis

R4-1702946
Spokane, USA, 3-7 April, 2017
Agenda item:
7.18.3.2.2
Source:
Intel Corporation
Title:
On RLM enhancement for feMTC
Document for:
Discussion
1
Introduction
The core part of the Rel-14 feMTC Work Item [1] has been extended [2] during RAN #75.  In addition, a new Rel-15 efeMTC Work Item had been approved [3].  The RAN4 LS to RAN2 in [4] has defined an RLM enhancement for feMTC.
This paper proposes to continue the work to develop the RLM enhancement solution within Rel-14 feMTC and shares views on the associated open items.
2
Discussion
2.1
General
Comparing the objectives relevant to the topic of RLM enhancement, as had been captured in the RAN4 LS [4], we observe that only the Rel-14 feMTC work item has scope for mobility enhancements.

Proposal 1: Based on the review of the WIDs for feMTC [1] and efeMTC [3], it is proposed to continue the work to develop the RLM enhancement solution within Rel-14 feMTC.
The current RAN4 agreement on the RLM enhancement is as follows [4]:
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Three high-level aspects should be resolved to close the open issues:
1. Early Qin/Qout triggers and offsets X/Y need to be defined

2. Further agreements are needed on the MPDCCH-based report metrics, such as their definitions, evaluation periods, and ranges of possible values

3. Whether the PDSCH-based report metrics are needed
2.2
Early Qin/Qout triggers

One motivation behind the agreement on this RLM enhancement for feMTC can be highlighted by the discussion in [5], where it was observed that legacy RLM behaviour is valuable to maintain, while the event-based reporting represents the desired enhancement.  Thus, it is reasonable to define the new early Qin/Qout triggers using the existing RLM analysis methodology.
Proposal 2: It is proposed to define the early Qin/Qout triggers using the existing RLM analysis methodology.
Given the ongoing discussions on RLM simulation assumptions for feMTC (which now include Category M1, M2, and non-BL/CE UEs) [6], it is helpful to consider what parameters in the simulation assumptions can be modified to derive the early Qin/Qout triggers.
Observation 1: based on [6], the unenhanced RLM simulation assumptions for feMTC are:

For CE Mode A:

For out of sync (OOS), the aggregation levels (AL) and repetition levels (RL) are {4, 8, 16} and {2, 4}, respectively.

For IS, the AL and RL are {2, 4} and {2}, respectively

For CE Mode B:

For OOS, the AL and RL are {8, 16, 24} and {64, 128, 256}, respectively
For IS, the AL and RL are {2, 4, 8} and {32, 64, 128}, respectively

Proposal 3: The Qin_enh trigger should occur at an SNR level less than the unenhanced Qin but greater than Qout and Qout_enh.

Proposal 4: The Qout_enh trigger should occur at an SNR level greater than the unenhanced Qout but less than Qin and Qin_enh.
Proposal 5: One option is to define the simulation assumptions for Qin_enh/Qout_enh based on the following:
For CE Mode A:

For enhanced out of sync (OOS), the aggregation levels (AL) and repetition levels (RL) are {8} and {2}, respectively.

For IS, the AL and RL are {4} and {2}, respectively

For CE Mode B:

For OOS, the AL and RL are {8, 16} and {64, 128}, respectively

For IS, the AL and RL are {4, 8} and {32, 64}, respectively

The analysis of simulation results based on the assumptions in Proposal 5 can facilitate an alignment among companies on the achievable SNR levels for the Qin_enh/Qout_enh triggers.  A comparison of these points with the unenhanced Qin/Qout can yield the values for X and Y.

In an effort to envision what a potential Qin_enh/Qout_enh requirement may look like, we refer to the current RLM requirement in TS 36.133:

[image: image2.png]Table 7.19.2-1 M-PDCCH transmission parameters for out-of-sync and in-sync for UE category M1

with CE mode A

Attribute Out-of-sync
DCl format 61A 61A
Starting OFDM symbols "2; Bandwidth >= 10MHz 2; Bandwidth
3; 3MHz <= Bandwidth < 10MHz 3;3MHz
4; Bandwidth = 1.4MHz 4; Bandwidth = 1.4MHz
Maximum M-PDCCH repefition level ) R 12757
‘Aggregation level (ECCE) Lngs o L™
M-PDCCH Transmission type Distributed Distributed

NOTE 1:Roux is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rea>1-

NOTE 2:L'mac and L'nar-zis derived from the configurable parameter numberPRB-Pairs defined in 36.331. L'nax is 24, 16
and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L'nuzis the aggregation level two levels below L'nas, and
L'nar is 8, 4 and 2, if numberPRB-Pairs is 6. 4 and 2, respectively.





We observe that the relationship between OOS and IS RL/AL attributes is a factor of 2.  Thus, it may be necessary to also consider utilizing different MPDCCH BLER thresholds for Qin_enh/Qout_enh.

Proposal 6: It is proposed to derive the values for X and Y based on the alignment of Qin_enh/Qout_enh simulation results and to also consider modifying the BLER thresholds.
Proposal 7: It is further proposed to discuss the evaluation periods for OOS and IS indications for CE Mode A and CE Mode B.

2.3
MPDCCH-based report metrics

The possible MPDCCH-based report metrics include:  excess repetitions of MPDCCH, recommended aggregation level of MPDCCH, recommended repetition level for MPDCCH, and recommended CE Mode.

Regarding excess/recommended RL for MPDCCH, it is proposed to merge this metric into a single field.  If the UE determines that the current RL exceeds the actual number of repetitions necessary to correctly decode the data by a defined margin, then this metric represents a report of excess repetitions.  However, if the UE determines that the actual number of repetitions necessary to correctly decode the data by a defined margin approaches the current RL by a defined margin, then this metric represents a report of desired repetition level increase by one level.  Depending on the bit width of this metric, some granularity can be built into the report:  a single bit represents feedback to decrease (if excess) or increase (if approaching RL) the repetition level.  Two bits allow the UE to report the excess with finer granularity (3 values) while reserving 1 value for RL increase indication.
Proposal 8: It is proposed to merge excess repetitions and recommended repetition level report into a single metric.  The range of values could be 2 or 4, depending on further discussion.

A report based on recommended aggregation level can be built on a similar principle as repetition level reporting described above.

Whether it is useful to define recommended CE Mode reporting is not yet clear.  CE Mode configuration manages a number of demodulation and RRM functional features which are optimized according to network implementation.

Proposal 9: Whether it is useful to define recommended CE Mode reporting is FFS.

The evaluation periods of the reported metrics should be discussed as well.  A discussion in RAN2 is anticipated in response to the RAN4 LS; it is possible that they may utilize an existing reporting mechanism for the new event, such as the RRC-based UEAssistanceInformation.  If this solution is adopted in RAN2, then the  procedure is anticipated to be event-driven:  once the UE determines that the Qin_enh or Qout_enh is triggered, it requests resources for a UEAssistanceInforrmation and fills in the report fields.  Thus, three options could be considered for the UE when generating the report information:

Option 1: Upon triggering the Qin_enh/Qout_enh events, the UE generates the report based on the current MPDCCH reception metrics.  This approach minimizes the delay between the event trigger and the report sent to the network but does not feature any averaging of the report metric itself.

Option 2: The UE maintains a running statistic (such as averaging) of enhanced RLM report metrics according to a defined or configured evaluation period and, upon triggering the Qin_enh/Qout_enh events, generates the report based on the running statistic.  However, the existing RLM requirement in 36.133 states that the UE shall monitor DL link quality and not MPDCCH.  Thus, this option may need further discussions on how to clearly define the measurement period and duty cycle and may also place an additional requirement on the UE to continuously monitor MPDCCH, which may not be the desired approach.  This approach minimizes the delay between the event trigger and the report sent to the network and also features averaging of the report metric; however, it may place an additional burden on the UE.

Option 3: Upon triggering the Qin_enh/Qout_enh events, the UE begins collecting the statistic (such as averaging) of enhanced RLM report metrics according to a defined or configured evaluation period and duty cycle (for example, in LTE RSRP requirement it is assumed CRS is monitored every 40ms for 200ms; however, it is up to UE implementation how to implement the measurement within 200ms).  Upon expiry of the measurement period, the UE reports the metrics to the network.  This approach may introduce a delay between the event trigger and the report sent to the network.

Proposal 10: Further discussion is recommended regarding the report meteric evaluation period, as outlined in Options 1, 2, and 3.
2.4
PDSCH-based report metrics
The use of PDSCH-based report metrics for the enhanced RLM procedures should be further clarified to gain a common understanding.  Some questions regarding this approach exist, such as: if the UE is not allocated DL data transmissions but starts to move out of coverage, how can the enhanced RLM metric based on PDSCH provide a meaningful report?

Proposal 11: Further discussions are needed to determine whether PDSCH-based report metrics are feasible for the enhanced RLM procedures.
3
Conclusions
This paper shared Intel’s views on the topic of enhanced RLM for feMTC and made the following proposals:
Proposal 1: Based on the review of the WIDs for feMTC [1] and efeMTC [3], it is proposed to continue the work to develop the RLM enhancement solution within Rel-14 feMTC.

Proposal 2: It is proposed to define the early Qin/Qout triggers using the existing RLM analysis methodology.

Proposal 3: The Qin_enh trigger should occur at an SNR level less than the unenhanced Qin but greater than Qout and Qout_enh.

Proposal 4: The Qout_enh trigger should occur at an SNR level greater than the unenhanced Qout but less than Qin and Qin_enh.

Proposal 5: One option is to define the simulation assumptions for Qin_enh/Qout_enh based on the following:

For CE Mode A:

For enhanced out of sync (OOS), the aggregation levels (AL) and repetition levels (RL) are {8} and {2}, respectively.

For IS, the AL and RL are {4} and {2}, respectively

For CE Mode B:

For OOS, the AL and RL are {8, 16} and {64, 128}, respectively

For IS, the AL and RL are {4, 8} and {32, 64}, respectively

Proposal 6: It is proposed to derive the values for X and Y based on the alignment of Qin_enh/Qout_enh simulation results and to also consider modifying the BLER thresholds.

Proposal 7: It is further proposed to discuss the evaluation periods for OOS and IS indications for CE Mode A and CE Mode B.

Proposal 8: It is proposed to merge excess repetitions and recommended repetition level report into a single metric.  The range of values could be 2 or 4, depending on further discussion.

Proposal 9: Whether it is useful to define recommended CE Mode reporting is FFS.

Proposal 10: Further discussion is recommended regarding the report meteric evaluation period, as outlined in Options 1, 2, and 3.

Proposal 11: Further discussions are needed to determine whether PDSCH-based report metrics are feasible for the enhanced RLM procedures.
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RAN4 has discussed enhancement to existing radio link monitoring procedure for feMTC. Based on the discussions and analyses following potential solutions has been identified RLM enhancements for Release 14 feMTC:


RAN4 sees benefit in introducing a new triggering of events to RLM. The new events are as follows:


Event M1: UE reports early Qout i.e. UE report event Qout offset by X and


Event M2: UE reports early Qin i.e. UE reports event Qin offset by Y


X and Y are fixed values defined in 36.133. The unit and values of X and Y are FFS. 





Events can include optional information about: excess repetitions of MPDCCH, recommended aggregation level of MPDCCH, recommended repetition level for MPDCCH, and recommended CE Mode. 





Whether excess repetitions for PDSCH may be reported is FFS.


Whether recommended repetition level for PDSCH may be reported is FFS.
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