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1
Introduction
During RAN2#63bis, the following issues with regards to RA failure and RRC re-establishment initiation was discussed online based on [1]:
1) Handling of failure of RA procedure initiated by eNB PDCCH order

2) Need for T312

It was then decided to continue discussion offline regarding this issue. This contribution provides a summary of the offline discussion and also proposes a way forward.

2 Summary of discussion and proposed way forward
2.1 Handling of failure of RA procedure initiated by eNB PDCCH order
The proposal in [1]

In [1], it was proposed to also apply “endless MAC retransmission of RACH under supervision of RRC” for the case the RA procedure was initiated by an eNB PDCCH order, which will be aligned to the case the RA procedure was initiated by UE MAC itself.
The benefits expressed for the proposal in [1]
The benefits expressed for the proposal were as follows:

1) Only one RA procedure at MAC for different triggers of the RA procedure (i.e. endless retransmission until RRC indicates MAC reset)

2) UE can initiate RRC Connection Re-establishment procedure also when only uplink quality is poor

3) eNB implementation complexity with regards to UE context release can be simplified

Concerns expressed for the proposal in [1]
On the other hand, the following concerns were raised with the proposal:

1) The negative impacts due to false alarm on eNB PDCCH order for RACH will increase

· Interference on dedicated RA preambles are increased (for the duration of T312)

· Unintended RRC Connection Re-establishment procedure can occur

2) There will be no freedom in setting different RACH retransmission period for UL data arrival and DL data arrival, in which case the usage of dedicated RA preambles with DL data arrival could become inefficient

RAN1 decision on the DCI format to use for the eNB PDCCH order for RACH
In the mean time, RAN1 has decided during this week (i.e. RAN1#54bis) to only use DCI format 1A for the eNB PDCCH order for RACH. DCI format 1A consists of the following fields:

a) Flag for format0/format1A differentiation – 1bit

b) Localized/Distributed VRB assignment flag – 1bit

c) Resource block assignment

· 5bits for 1.4MHz DL transmission bandwidth

· 7bits for 3MHz DL transmission bandwidth

· 9bits for 5MHz DL transmission bandwidth

· 11bits for 10MHz DL transmission bandwidth

· 12bits for 15MHz DL transmission bandwidth

· 13bits for 20MHz DL transmission bandwidth

d) Modulation and coding scheme – 5bits

e) HARQ process number

· 3bits for FDD

· 4bits for TDD

f) Redundancy version – 2bits

g) TPC command for PUCCH – 2bits

h) Downlink Assignment Index

· 0bits for FDD

· 2bits for TDD

The total number of payload bits for DCI format 1A according to the above is summarized in the table below:

	(minimum) Number of payload bits in DCI format 1A

	Mode
	DL transmission bandwidth

	
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	FDD
	19bits
	21bits
	23bits
	25bits
	26bits
	27bits

	TDD
	22bits
	24bits
	26bits
	28bits
	29bits
	30bits


Considering RAN2 decisions on the information needed for the eNB PDCCH order for RACH, then the payload bits for DCI format 1A for the eNB PDCCH order for RACH is expected to look as follows:

a) Flag for format0/format1A differentiation – 1bit

b) RA preamble ID – 6bits

c) PRACH mask index – 4bits

d) 8 to 19 non-used bits

False alarm probability regarding eNB PDCCH order for RACH
With the RAN1 decision to support the eNB PDCCH order for RACH by DCI format 1A and the RAN2 decisions on the information needed for the eNB PDCCH order for RACH, the false alarm probability regarding eNB PDCCH order for RACH in a subframe can be obtained as follows:

Pr[false alarm in a subframe] = (2^4)/[(2^16)*2^(8)] ~ (2^4)/[(2^16)*2^(19)]

=> Pr[false alarm in a subframe] = 2^-20 ~ 2^-31

The factor 2^4 comes from the number of blind decoding of DCI format 1A that an UE has to perform over the UE specific search space, the factor 2^16 comes from the 16bit CRC used for PDCCH and the factor 2^8 and 2^19 comes from the non-used bits in DCI format 1A for the eNB PDCCH order for RACH which can be used as “virtual CRC”.

This means that for an UE continuously monitoring DCI format 1A, there will be a false alarm for the eNB order for RACH once in every time period summarized in the table below:

	(minimum) Average between two occurrences of a false alarm for the eNB order for RACH, for UEs continuously monitoring DCI format 1A

	Mode
	DL transmission bandwidth

	
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	FDD
	17min
	70min
	280min
	1118min
	2237min
	4474min

	TDD
	140min
	559min
	2236min
	8949min
	17896min
	35791min


Companies supporting the proposal in [1]
NTT DOCOMO, INC., Huawei, Panasonic, NEC, Texas Instruments, ZTE, CATT, LG Electronics Inc., Motorola, Nokia, Nokia Siemens Networks, Fujitsu
Proposed way forward
It is proposed to agree on the proposal in [1], i.e. to apply “endless MAC retransmission of RACH under supervision of RRC” also for the case when RA procedure is initiated by an eNB PDCCH order. Specifically, when RA procedure initiated by eNB PDCCH order doesn’t succeed even when PREAMBLE_TRANS_MAX is reached, RA problem is to be indicated from UE MAC to UE RRC, and UE MAC should continue RA preamble retransmission until UE RRC indicates that UE MAC should be reset.

2.2 Need for T312
The proposal in [1]

In [1], it was proposed to remove T312. This will result that for the data arrival case, RRC connection re-establishment will be initiated right after MAC indicates RA problem after non-successful RA procedure after PREAMBLE_TRANS_MAX attempts.
The benefits expressed for the proposal in [1]

The benefits expressed for the proposal were as follows:

1) One less RRC timer is needed (and it was assumed that there is either no or little loss in flexibility)
Concerns expressed for the proposal in [1]
On the other hand, the following concerns were raised with the proposal:

1) PREAMBLE_TRANS_MAX will need to be extended to cover the period which would have been covered by T312 for UL data arrival, and this would have to be applied regardless of the RA cause, i.e. this would also unnecessarily apply to dedicated RA procedures for DL data arrival
2) Potential limitation on operation of future releases
Companies supporting the proposal in [1]
Huawei, Texas Instruments, LG Electronics Inc., Motorola
Proposed way forward
When RACH retry is also extended by T312 for the eNB PDCCH order initiated RA procedure, dedicated RA preamble transmission will not be stopped at PREAMBLE_TRANS_MAX, and essentially, the benefit of having T312 is lost. Then, with the proposed way forward to apply “endless MAC retransmission of RACH under supervision of RRC” for the case when RA procedure is initiated by an eNB PDCCH order, it seems to be a natural consequence to also remove T312. Therefore it is also proposed to agree on removing the T312 from the RRC specification.
3 Conclusion

It is proposed to:

1) apply “endless MAC retransmission of RACH under supervision of RRC” also for the case when RA procedure is initiated by an eNB PDCCH order

2) remove T312 from the RRC specification

A MAC CR which realizes the first proposal is provided in [2], and an RRC TP which realizes the second proposal is provided in [3].
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