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Discussion and decision
1. Introduction
HO failure modelling is currently based on the Qout/Qin criteria, however, many companies expressed concerns that this assumption is inaccurate because the Qout threshold assumes a PDCCH error rate of around 10% which is relatively low. Furthermore, it is not clear how the current threshold would translate into PDSCH errors.
2. Discussion

2.1. PDSCH residual BLER

To improve the DL failure modelling, residual PDSCH BLER that assumes HARQ retransmissions could be used. Both the HO command from the eNB and the Random Access Response from the HO target eNB are sent over PDSCH, hence, using a PDSCH error model would be more accurate. The average PDSCH BLER could be computed over a shorter window (e.g. 60ms) which would represent the length of 1 or 2 HARQ processes.
There are two approaches as to how DL message delivery failure can be modelled.

Approach 1: Deterministic approach

If the PDSCH BLER over this window would be higher than a certain threshold (e.g. 50%) then a HO failure would be declared (DL messages cannot be correctly decoded by the UE).

Approach 2: Probabilistic approach

Averaged PDSCH residual BLER computed over a predefined window is directly used as DL message delivery error rate.
2.2. Recent RAN4 work

RAN4 has recently designed some low SNR Refsens test which addresses a very similar scenario [1]. This was introduced to check the lowest level that a UE can maintain connectivity assuming a very low coding rate and HARQ re-transmissions. The reference channel used is R.41 FDD in [2].

Table A.3.3.1-6 from [2]: Fixed Reference Channel QPSK R=1/10

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	R.41 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	10
	
	

	Modulation
	
	
	
	
	QPSK
	
	

	Target Coding Rate
	
	
	
	
	1/10
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	1384
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	1384
	
	

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	
	
	
	1
	
	

	  For Sub-Frame 5
	
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	
	
	
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	13800
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	12960
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	1.246
	
	

	UE Category
	
	
	
	
	1-5
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


The agreed requirement, SNR of – 5.4dB corresponds to the point where the achieved throughput is 70% of the maximum (i.e. error free). The findings from the study and simulation campaign performed in RAN4 for this test could be reused for the purpose of modelling PDSCH failure [3].
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Figure-1 (reproduced, from [3])
Even though the simulation results contain throughput which is relatively hard to transform to residual BLER, companies might be able to provide residual BLER figures. Reusing some of the findings from this exercise would help reduce the time needed for a long calibration campaign.
We believe that the proposed DL modelling approach above (averaging PDSCH residual BLER over a time window) provides enough accuracy and is relatively easy to implement in the simulation. Actual modelling of all the messages between the eNB and the UE would be much harder to implement, would probably increase the simulation time, would require a lot of calibration for the eNB transmission assumptions and SINR levels where PDSCH transmission fails and it is unclear how much the accuracy would be improved.
3. Conclusion
A simple model for DL message delivery was proposed in this document. The model is based on averaged PDSCH residual BLER over a predefined time window. We believe RAN2 can exploit a recent RAN4 work on the low SNR Refsens test to obtain necessary information, e.g. mapping table between SINR and PDSCH residual BLER.
RAN2 is kindly asked to discuss the proposed scheme and decide if the proposed model can be used for DL message delivery test in their mobility simulation work.
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