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Beginning of changes
4.1
Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such RN‑specific aspects are not applicable to the UE.

This specification covers EN-DC i.e. the case in which the UE is configured with SCG cells using NR RAT. The NR related configuration is performed using NR RRC as specified in TS 38.331 [82].

NB-IoT is a non backward compatible variant of E-UTRAN supporting a reduced set of functionality. In this specification, (parts of) procedures and messages specified for the UE equally apply to the UE in NB-IoT. There are also some features and related procedures and messages that are not supported by UEs in NB-IoT. 

In particular, the following features are not supported in NB-IoT and corresponding procedures and messages do not apply to the UE in NB-IoT:

-
Connected mode mobility (Handover and measurement reporting); 

-
Inter-RAT cell reselection or inter-RAT mobility in connected mode;

-
CSG;

-
Relay Node (RN);

-
Carrier Aggregation (CA);

-
Dual connectivity (DC);
-
GBR (QoS);

-
ACB, EAB, SSAC and ACDC;

-
MBMS, except for MBMS via SC-PTM in Idle mode;

-
Self-configuration and self-optimisation;

-
Measurement logging and reporting for network performance optimisation;
-
Public warning systems e.g. CMAS, ETWS and PWS;

-
Real time services (including emergency call);

-
CS services and CS fallback;

-
In-device coexistence;

-
RAN assisted WLAN interworking;

-
Network-assisted interference cancellation/suppression;

-
Sidelink (including direct communication and direct discovery);

-
Determination of time of day (Granular UE Time Reference).

NOTE: In regard to mobility, NB-IoT is a separate RAT from E-UTRAN.

In this specification, there are also (parts of) procedures and messages which are only applicable to UEs in NB-IoT, in which case this is stated explicitly.
This specification is organised as follows:

-
sub-clause 4.2 describes the RRC protocol model;

-
sub-clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;

-
sub-clause 4.4 lists the RRC functions;

-
clause 5 specifies RRC procedures, including UE state transitions;

-
clause 6 specifies the RRC message in a mixed format (i.e. tabular & ASN.1 together);

-
clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

-
clause 8 specifies the encoding of the RRC messages;

-
clause 9 specifies the specified and default radio configurations;

-
clause 10 specifies the RRC messages transferred across network nodes;

-
clause 11 specifies the UE capability related constraints and performance requirements.

Next change
5.6.x
UE Time Reference Transfer
5.6.x.1
General

The purpose of this procedure is to transfer GNSS based time reference information (i.e., Granular UE Time Reference information) to the UE along with an indication of the accuracy of that information. Upper layers are informed of this information thereby allowing the UE to synchronize to a GNSS based time of day while also allowing the option of informing the UE of the accuracy of that time of day information. 

5.6.x.2
Determination of Time of Day
Upon receiving a UETimeReference message, the UE shall:

1> if the uncert-quarter-us field is included:
2> use the granularity indicated by the uncert-quarter-us to determine the granularity to be used for interpreting the quarter-us-count field;
2> calculate the time of day based on the received week-count and second-count fields and the interpreted value of quarter-us-count field;

2> inform upper layers of the time of day; 
1> else:

2> calculate the time of day based on the received week-count, second-count, quarter-us-count fields;

2> inform upper layers of the time of day and indicate no accuracy is associated with the information. 

6.2.2
Message definitions

…
–
UETimeReference
The UETimeReference message is used for the downlink transfer of GNSS based time reference information to the UE along with an indication of the accuracy of that information.

Signalling radio bearer: SRB2

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE
	UETimeReference message
-- ASN1START

UETimeReference ::=


SEQUENCE {


week-count



INTEGER(0..65536),


second-count


INTEGER(0..604799),


quarter-us-count

INTEGER (0..3999999),


uncert-quarter-us 

INTEGER (0..3999) 



OPTIONAL,


systemframenumber

INTEGER (0..1023)

}
-- ASN1STOP

UETimeReference field descriptions

	week-count
Indicates the number of weeks that have elapsed since the starting time defined as midnight, at the transition from Jan/5/1980 to Jan/6/1980. This field applies to GPS time which is an example of a GNSS based time and is continuous. It is not adjusted for leap Seconds and counts in weeks from the starting time.

	second-count
Indicates the number of seconds that have elapsed since the start of the current week (604800 seconds per week).

	quarter-us-count
Indicates the number of quarter microseconds that have elapsed since the start of the current second (4000000 quarter microseconds per second).

	uncert-quarter-us

Indicates the uncertaintity of the reference time (provided by week-count, second-count and quarter-us-count) where a value of ‘k’ indicates an uncertainy of ± .25 (k+1) us, i.e., ‘0’ indicates an uncertainty of ± .25us, a value of ‘1’ indicates an uncertainty of ± .5us, and so on. The UE uses the value of this field to determine how to interpret the value of the quarter-us-count field. For example, if uncert-quarter-us = ‘3’ then the uncertainty is 2us and the UE will interpret the value of the quarter-us-count field to be within the range quarter-us-count ± 2us. 

	systemframenumber

Indicates the system frame number. The GPS time applies to the start of the indicated system frame.


End of changes

