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Abstract of the contribution: This paper removes the FFS statement about ‘signal quality threshold’ and also updates the impact and evaluation sections.

1. Discussion
This paper suggests some updates to the transmission delay solution in an attempt to complete the solution and facilitate the evaluation process by SA2.
2. Proposal

It is proposed to add the following bellow updates to s7.1.3.5 Transmission delay until better coverage conditions in TR23.887:
1) Resolve the FFS statement in the Editor’s Note on how the ‘signal threshold quality’ is configured and used in the UE;

2) Update the impact and evaluation sections in order to facilitate the solutions evaluation process.

* * * * Start of Changes * * * *
7.1.3.5
Solution: Transmission delay until better coverage conditions

7.1.3.5.1
General

This solution allows UEs to transmit at lower power levels via transmission delay until better coverage conditions. 

When the UE is in idle mode and needs to connect in order to transmit and the coverage conditions are not good (below certain threshold), the transmission could be delayed until better coverage conditions. 

7.1.3.5.2
Transmission delay time and signal quality threshold

The UE or an MTC application on the UE can be configured for delayed transmission with ‘transmission delay time’ (via OMA DM configuration or an UE or an application defined value). In case of multiple MTC applications on the UE, each MTC application can be configured with individual ‘transmission delay time’ depending on how time tolerant the service is.

The UE or an MTC application on the UE, which is configured for delayed transmission, starts a ‘transmission delay timer’ as soon as a need for transmission is detected and the signal quality is bellow the ‘signal quality threshold’. 


The UE shall not connect and transmit while the ‘transmission delay timer’ is running unless the ‘signal quality threshold’ is reached (i.e. the UE is in better coverage conditions). The UE can use a memory buffer in order to save the data for later transmission. 

If the ‘signal quality threshold’ is not reached until the ‘transmission delay timer’ expiry, the UE proceeds with the transmission request regardless whether the ‘signal quality threshold is reached or not. It is also possible that when the signal quality is getting worse over a time (less than the ‘transmission delay time’) the UE transmits before the transmission delay timer expires to avoid any further worsening of the coverage conditions.

An UE that is configured for delayed transmission can also be configured with ‘signal quality threshold’ via OMA DM configuration or it can be an UE defined value. The ‘signal quality threshold’ can be a value that the UE can directly compare with the already available received signal quality/strength (for example RSRQ in LTE or RSCP in UTRAN or RXLEV in GSM).
7.1.3.5.3
Impacts on existing nodes and functionality

UE:

-
The UE needs to run a ‘transmission delay timer’ (per UE or per application depending on the configuration);

-
The UE needs to compare the ‘signal quality threshold’ with the already available received signal quality/strength before a decision to transmit or delay.
7.1.3.5.4
Solution evaluation

Benefits:
· Reduced battery consumption. It is well known that the transmission power in the mobile terminal, required for a constant level of the signal at the receiving side, depends on the distance between the transmitter and the receiver. Table 1 bellow (simplified version of Table 4.1-4a MS power control levels from TS45.005) shows the range of the mobile terminal transmission power based on the coverage conditions, where one of the main factors is the distance between the mobile terminal and the base station. It is a similar situation in UTRAN and LTE. This shows that the power consumption can be considerably reduced if the mobile terminal transmits when it is in better radio conditions (e.g closer to the receiver or when there are no or less obstructions between the terminal and the receiver).
	Power control level 
	0-2
	3
	4
	5
	6
	…
	17
	18
	19-31

	Output power [dB]
	39
	37
	35
	33
	31
	…
	9
	7
	5


Table 1. MS output power control
Drawbacks:
-
Sometimes delaying the transmission may not lead to improved coverage conditions. If signal quality is getting worse over a time the UE transmits before the transmission delay timer expires to avoid any further worsening of the coverage conditions.
Further evaluation of this solution should be done by RAN.

* * * * End of Changes * * * *
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