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1. Introduction
In RAN4 80, RRC re-establishment test was approved [1]. However, there are still multiple issues that should be addressed to fix the test case. In this contribution, we list all issues and potential fixes for the CE mode B, RRC re-establishment test case. 

2. Discussion

2.1. Initial setup 
Table A.6.1.10.1-1 and A.6.1.10.1-2 list the general and cell specific test parameters for the intra-frequency RRC re-establishment test case approved in RAN4 #80 [1]. In the test, time period T1 is provided for the UE to search cells 1 & 2, and establish a connection with cell 1. Table A.6.1.10.1-1 indicates that time period T1 is 5s. Table A.6.1.10.1-2 indicates that during T1, Es/Iot of Cell 1 and Cell 2 are -12.14dB and -15dB respectively. Es/Iot of both the cells during time period T1 falls in enhanced coverage (according to TS-36.133 [2]). First of all, if a UE is in enhanced coverage, it can take much longer than 5s to detect a cell. Further, according to Section 8.13.3.1 of 36.133, if the serving cell as well as neighbour cell are in enhanced coverage, then the delay in identifying neighbour cell is allowed to be as large as 321.6 seconds. Clearly, duration of T1 = 5 seconds is not sufficient for the UE to identify both the cells and establish a connection with Cell1. 

Observation 1: Since both cells, i.e., Cell 1 & 2 are in enhanced coverage, time duration of T1 = 5s, is too short for the UE to identify both cells and establish connection with Cell 1.

Following are two options to rectify the test initial test setup

· Option 1: Increase the duration of T1 from 5s to [321.6 + X] seconds, where X is time required for identifying and establishing a connection with cell 1.
· Option 2: Introduce a time period T0, prior to time period T1, where Es/Iot of both cells is in normal coverage. Configure the UE in CE mode B in T0. If both cells are in normal coverage during T0, then duration of time period T0 = 5s should be sufficient for the UE to identify both cells and establish a connection with Cell 1.

Among the above two options, Option 1 will result in a very long test. On the other hand, Option 2 will ensure reasonable test duration. Hence, Option 2 is recommended. 

Proposal 1: Introduce a time period T0 = 5s, where UE is in normal coverage with respect to cell 1 and cell 2. During T0, once UE establishes a connection with cell 1, it should be configured in CE mode B. 

Further, note that during T0, UE must establish a connection with cell 1. Hence the Es/Iot of cell 1 must be better than cell 2. We recommend Es/Noc = 3dB for Cell 1 and Es/Noc = 0dB for Cell 2, which translates into Es/Iot = -1.76dB for cell 1 and Es/Iot = -4.76dB for cell 2, both of which are in normal coverage. 

Proposal 2: During duration T0, set Cell 1 Es/Noc = 3dB and Cell 2 Es/Noc = 0dB.

Note that, incorporating Option 2 will imply that from T0 to T1, the Es/Iot of Cell 1 will be lowered from normal coverage to enhanced coverage. Since RLF should not occur prior to start of T2, it is important that the RRC parameters corresponding to max aggregation level and repetition level are configured such that UE remain in sync even when Es/Iot of Cell 2 is lowered from -1.76dB to -12.14dB. 

Proposal 3: During T0, the RRC parameters corresponding to the max aggregation level and max repetition level should be configured such that RLF does not occur prior to start of T2.

Table A.6.1.10.1-1: General test parameters for E-UTRAN FDD intra-frequency RRC Re-establishment test case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.20 FDD
	As specified in clause A.3.1.4.1

	MPDCCH parameters
	
	DL Reference Measurement Channel R.16 FDD
	As specified in clause A.3.1.3.1

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRACH Configuration
	
	PRACH_3CE
	As specified in A.3.16

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	3000
	RRC re-establishment timer

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	ms
	200
	

	T3
	s
	3
	


Table A.6.1.10.1-2: Cell specific test parameters for E-UTRAN FDD intra-frequency RRC Re-establishment test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.21 (OP.21 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.21 FDD
	OP.21 FDD
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD
	OP.21 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	-12.14
	-Infinity
	-Infinity
	-15.27
	-12
	-12
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 Note 2
	dBm/15 KHz
	-98
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	dB
	-15
	-Infinity
	-Infinity
	-12
	-12
	-12

	RSRP Note 3
	dBm/15 KHz
	-113
	-Infinity
	-Infinity
	-110
	-110
	-110

	Propagation Condition 
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


2.2. Time duration of T2 
The time duration of T2 should be at least as long as the Qout evaluation period so that UE can reliably declare that it is  out-of- sync with respect to Cell 1. For CE mode B, the Qout evaluation period 4000ms. Hence, the time duration of T2 should be increased from 200ms (as currently specified in R4-165852) to 4000ms. 
Observation 2:  According to Table 6.1.10.1-1, time duration of T2 is 200ms which is shorter than the Qout evaluation period.

Proposal 4: Change the time duration of T2 to 4000ms.
2.3. RRC re-establishment delay 
In Rel-13 eMTC, decoding MIB is necessary prior to RACH is necessary because RACH resources depend on the SFN of the cell. Further, MIB carries scheduling information of SIB1-BR. Hence, MIB decoding delay should be accounted for while defining core requirements RRC re-establishment delay, i.e., the TUE_re-establish_delay should be modified as 

TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TMIB + TSI + TPRACH 
where TMIB  is the delay in decoding MIB of the cell UE is trying to re-establish connection with. 

Observation 3: RRC re-establishment delay depends on MIB acquisition delay. 

In our companion paper [3], we show that MIB acquisition delay in CE mode B can be as long as 2 seconds. Accordingly, TUE_re-establish_delay should increase by 2 seconds. Hence the test requirement should also be increased by 2 seconds. 

Proposal 5: Test requirement should be increased by at least by 2 seconds to take into account the MIB acquisition delay.

Since duration of T3 is a function of the re-establishment delay, it should also be increased by 2 seconds to account for MIB acquisition delay.

Proposal 6: Duration of T3 should be increased by at least 2 seconds to take into account the MIB acquisition delay.

2.4. SI reading delay

The TUE_re-establish_delay also depends upon TSI, where TSI is the delay in reading relevant system information. In all non Cat-M1 RRC re-establishment test cases (A.6.1.1 – A.6.1.8 of 36.133), TSI of upto 1280ms is allowed. Even for Cat-M1 in CE mode A (A.6.1.9 – A.6.1.11 of 36.133), currently TSI upto 1280ms is allowed. In all RRC re-establishment test cases (A.6.1.1 – A.6.1.11 of 36.133), the Es/Iot of Cell 2 in time period is T3 is 4dB. However, according to Table A.6.1.10.1-2, for Cat-M1 CE mode B test case, the proposed Es/Iot during time period T3 is -12dB. Thus, Es/Iot in Cat-M1 CE mode B test case is substantially lower than that in non “Cat-M1 CE mode B” test cases. Thus, for Cat-M1 CE mode B test case, it is only reasonable to relax the requirement for TSI compared to non “Cat-M1 CE mode B” test cases.
Observation 4: Es/Iot of Cell 2 in time period T3 of the RRC re-establishment test cases A.6.1.1 – A.6.1.11 is 4dB, while the proposed Es/Iot of Cell 2 in time period T3 of the RRC re-establishment test case of  Cat-M1 in CE mode B is -12dB. T
Proposal 7: TSI, i.e., the time allowed for reading relevant system information should be relaxed for RRC re-establishment test cases in Cat-M1 CE mode B should be relaxed compared to test cases A.6.1.1 – A.6.1.11 test cases because the Es/Iot in time period T3 in Cat-M1 CE mode B test case is 16dB lower compared to that in A.6.1.1 – A.6.1.11.  
2.5. Minor corrections 

In Table A.6.1.10.1-2, the Es/Iot of cell 1 and cell 2, during time duration T1 do not correspond to the Es/Noc and RSRP levels. The Es/Noc and RSRP levels of cell 1 and cell 2 during time duration T1 seemed be flipped. For time duration T1, they should be corrected as follows: Cell 1 Es/Noc = -12dB and RSRP = -110 dBm/15KHz, Cell 2 Es/Noc = -15dB and RSRP = -113 dBm/15KHz.

Observation 5: Table A.6.1.10.1-2 of approved CR R4-165852 has Es/Noc as well as RSRP of Cell 1 and Cell 2 flipped during time period T1.
Proposal 8: The values of Es/Noc and RSRP during time period T1 should be corrected as follows: Cell 1 Es/Noc = -12dB and RSRP = -110 dBm/15KHz, Cell 2 Es/Noc = -15dB and RSRP = -113 dBm/15KHz. 
3. Conclusion 

In this contribution, we make the following observations and proposals regarding RRC re-establishment test case in CE mode B

Observation 1: Since both cells, i.e., Cell 1 & 2 are in enhanced coverage, time duration of T1 = 5s, is too short for the UE to identify both cells and establish connection with Cell 1. 
Proposal 1: Introduce a time period T0 = 5s, where UE is in normal coverage with respect to cell 1 and cell 2. During T0, once UE establishes a connection with cell 1, it should be configured in CE mode B. 

Proposal 2: During duration T0, set Cell 1 Es/Noc = 3dB and Cell 2 Es/Noc = 0dB.

Proposal 3: During T0, the RRC parameters corresponding to the max aggregation level and max repetition level should be configured such that RLF does not occur prior to start of T2.

Observation 2:  According to Table 6.1.10.1-1, time duration of T2 is 200ms which is shorter than the Qout evaluation period.

Proposal 4: Change the time duration of T2 to 4000ms.

Observation 3: RRC re-establishment delay depends on MIB acquisition delay. 

Proposal 5: Test requirement should be increased by at least by 2 seconds to take into account the MIB acquisition delay.

Observation 4: Es/Iot of Cell 2 in time period T3 of the RRC re-establishment test cases A.6.1.1 – A.6.1.11 is 4dB, while the proposed Es/Iot of Cell 2 in time period T3 of the RRC re-establishment test case of Cat-M1 in CE mode B is -12dB. T
Proposal 7: TSI, i.e., the time allowed for reading relevant system information should be relaxed for RRC re-establishment test cases in Cat-M1 CE mode B should be relaxed compared to test cases A.6.1.1 – A.6.1.11 test cases because the Es/Iot in time period T3 in Cat-M1 CE mode B test case is 16dB lower compared to that in A.6.1.1 – A.6.1.11 test cases.  
Proposal 6: Duration of T3 should be increased by at least 2 seconds to take into account the MIB acquisition delay.

Observation 5: Table A.6.1.10.1-2 of approved CR R4-165852 has Es/Noc as well as RSRP of Cell 1 and Cell 2 flipped during time period T1.
Proposal 8: The values of Es/Noc and RSRP during time period T1 should be corrected as follows: Cell 1 Es/Noc = -12dB and RSRP = -110 dBm/15KHz, Cell 2 Es/Noc = -15dB and RSRP = -113 dBm/15KHz. 
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