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1
Introduction
At RAN2#103bis, we discussed an unclarity in the specification on which value to use for ack-NACK-NumRepetitions in connected mode when the value has not been provided in dedicated signalling [2].
The feeling in the room was that it was supposed to be the value in use in MAC/PHY when the RACH procedure succeeded.

The question was also raised of when this behaviour applies. However, this was not concluded.

This document is a revision of R2-1813894 submitted at RAN2#103bis where we expand on the cases where this behaviour applies.
2
Discussion 
2.1 Background
ack-NACK-NumRepetitions is signalled per CEL in NPUSCH-ConfigCommon-NB in SIB2-NB for MSG4 and is optionally signalled in NPUSCH-ConfigDedicated-NB for further NPUSCH transmission in RRC_CONNECTED mode.
NPUSCH-ConfigCommon-NB-r13 ::=

SEQUENCE {


ack-NACK-NumRepetitions-Msg4-r13
SEQUENCE (SIZE(1.. maxNPRACH-Resources-NB-r13)) OF















ACK-NACK-NumRepetitions-NB-r13,

...

}

NPUSCH-ConfigDedicated-NB-r13 ::=
SEQUENCE {


ack-NACK-NumRepetitions-r13


ACK-NACK-NumRepetitions-NB-r13
OPTIONAL,
-- Need ON

npusch-AllSymbols-r13



BOOLEAN






OPTIONAL,
-- Cond SRS


groupHoppingDisabled-r13


ENUMERATED {true}



OPTIONAL
-- Need OR

}

ACK-NACK-NumRepetitions-NB-r13
::=
ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128}

Although the field is defined as “OPTIONAL, Need ON”, it is specified in the field description that, if the field is absent, the value of ack-NACK-NumRepetitions-Msg4 signalled in SIB2 is used.
	NPUSCH-Config-NB field descriptions

	ack-NACK-NumRepetitions

Number of repetitions for the ACK NACK resource unit carrying HARQ response to NPDSCH, see TS 36.213 [23, 16.4.2]. If absent, the value of ack-NACK-NumRepetitions-Msg4 signalled in SIB2 is used.


2.2 Issues
Issue 1: “OPTIONAL, Need ON” with a behaviour specified in case of absence
Specifying the behaviour in absence in the signalling for a field defined as OPTIONAL, Need ON contradicts the meaning of ‘Need ON’, see 36.331 section 6.1.
	Need ON

(Used in downlink only)
	Optionally present, No action
A field that is optional to signal. If the message is received by the UE, and in case the field is absent, the UE takes no action and where applicable shall continue to use the existing value (and/ or the associated functionality).


Observation 1: Defining a field as “OPTIONAL, Need ON” and specifying a behaviour in case of absence is not correct.

In the following, we assume that the behaviour applies only when there is no ‘previous’ value.

Issue 2: which of the three values signalled in SIB2 should be used
Three values are signalled in SIB2-NB, one for each coverage level, and it is not specified which one to use later on in connected mode. 

The feeling at RAN2#103bis was that it was supposed to be the value in use in PHY where the RACH procedure succeeded. However, the final CEL is only known in MAC and the value in use is only known in PHY not in RRC.

Observation 2: The “current” value depends of the CE level in which the random access procedure succeeded and this is solely known in MAC.

Observation 3: There is no other case in the NB-IoT ASN.1 where the default dedicated value is not a “fixed” value.  

Issue 3: when to apply the ‘default’ value from SIB2 

The second issue is when the UE should use the value in SIB2 if no value has been provided in dedicated signalling. 

The behaviour of using the value in SIB2 is defined in the field description of the parameter received in npusch-ConfigDedicated-NB-r13 via dedicated signalling. Thus, the behaviour should only apply upon reception of dedicated signalling.
Observation 4: Defaulting to the value in SIB2 only takes place upon reception of dedicated signalling, i.e. not when the UE performs a RACH procedure in connected mode.
npusch-ConfigDedicated-NB-r13 is a field in physicalConfigDedicated itself included in  radioResourceConfigDedicated in the following messages:

- RRCConnectionSetup
- RRCConnectionResume
- RRCConnectionRestablishment
- RRCConnectionReconfiguration

The handling of physicalConfigDedicated is specified in 5.3.10.6
	For NB-IoT, the UE shall:

1>
if the carrierConfigDedicated is not included in the received physicalConfigDedicated:

2>
if the UE is configured with a carrier configuration previously received in carrierConfigDedicated:
3>
use the carrier configuration received in carrierConfigDedicated;
2>
else:

3>
use the carrier configuration received in system information for the uplink and downlink carrier used during the random access procedure;
1>
else:

2>
use the carrier configuration received in carrierConfigDedicated;
2>
start to use the new carrier immediately after the last transport block carrying the RRC message has been acknowledged by the MAC layer, and any subsequent RRC response message sent for the current RRC procedure is therefore sent on the new carrier;

1>
reconfigure the physical channel configuration in accordance with the received physicalConfigDedicated.


The same behaviour applies regardless of which RRC message. However, as the parameter is defined as ‘OPTIONAL, Need ON’, the behaviour depends on the reference used for the delta configuration.

In the case of RRCConnectionSetup and RRCConnectionRestablishment messages, the reference is the default physical channel configuration. So for these two cases, it is clear that there is no existing ‘current’ value.
Observation 5: When receiving RRCConnectionSetup and RRCConnectionRestablishment messages, there is no existing value of parameter ack-NACK-NumRepetitions.
In the case of RRCConnectionResume message, the reference for delta configuration is the physical channel configuration restored from the stored AS context and in the case of RRCConnectionReconfiguration message, the reference for delta configuration is the current physical channel configuration. 
In the case parameter ack-NACK-NumRepetitions has never been signalled via dedicated signalling, it is not clear whether the value currently used (derived from SIB2) is stored in the UE dedicated configuration.  So, it is unclear whether the UE should apply the SIB2 value again. Note that this could make sense in the case of RRCConnectionResume message as the UE may be in a different cell but would not make sense in case of RRCConnectionReconfiguration message.
Observation 6: In the case parameter ack-NACK-NumRepetitions has never been signalled via dedicated signalling, it is unclear whether the value in use is considered as an existing value when receiving RRCConnectionResume or RRCConnectionReconfiguration message.
2.3 Consequences of mismatch between the eNB and the UE

If the UE and the eNB assume different values, there may be interoperability issue, i.e:

-
If the UE uses a “smaller” value than expected by the eNB then the HARQ-ACK transmission may fail, leading to unnecessary HARQ retransmissions from the eNB;
-
If the UE uses a “larger” value than expected by the eNB then the UE may create interferences to other UEs.

Observation 7: Mismatch of value between the eNB and the UE leads to inter-operability issues.

 3 Conclusion
In this document, we have discussed issues when ack-NACK-NumRepetitions is not provided in dedicated signalling and made the following observations:
Observation 1: Defining a field as “OPTIONAL, Need ON” and specifying a behaviour in case of absence is not correct.

Observation 2: The “current” value depends of the CE level in which the random access procedure succeeded and this is solely known in MAC.

Observation 3: There is no other case in the NB-IoT ASN.1 where the default dedicated value is not a “fixed” value.  

Observation 4: Defaulting to the value in SIB2 only takes place upon reception of dedicated signalling, i.e. not when the UE performs a RACH procedure in connected mode.
Observation 5: When receiving RRCConnectionSetup and RRCConnectionRestablishment messages, there is no existing value of parameter ack-NACK-NumRepetitions.
Observation 6: In the case parameter ack-NACK-NumRepetitions has never been signalled via dedicated signalling, it is unclear whether the value in use is considered as an existing value when receiving RRCConnectionResume or RRCConnectionReconfiguration message.
Observation 7: Mismatch of value between the eNB and the UE leads to inter-operability issues.

We think that, based on lack of precision of the specification, it is very difficult to assume a unique UE behaviour and that inter-operability issues are unavoidable. Considering that rel-13 has been frozen for more than two years and that UEs are deployed, we propose to mandate the network to signal the value in RRCConnectionSetup and RRCConnectionRestablishment in rel-13. We are open to clarify the expected UE behaviour in Rel-14 onwards if companies feel that the signalling optimisation is useful.
Proposal 1: To mandate the signalling of ack-NACK-NumRepetitions in RRC Connection Setup and RRC Connection re-establishment messages in rel-13.
Proposal 2: To discuss whether to clarify the UE behaviour in rel-14 onwards or have the same solution as in rel-13.
The sourcing company has provided CRs in [3], [4], [5] mandating the signalling when no previous value exists.
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