3GPP TSG RAN WG1 Meeting #91
R1-1720542
Reno, USA, November 27th – December 1st, 2017
Agenda item:

6.1.1
Source:
Nokia, Nokia Shanghai Bell
Title:
Preamble timing ambiguity during PDCCH order 
Document for:

Discussion and Decision
1 Discussion
In eMTC and NB-IoT, in case of PDCCH order, UE will transmit random access preamble according to [1]–

[eMTC, 36.213 Section 6.1.1]

In case a random access procedure is initiated by a "PDCCH order" in subframe n for non-BL/CE UEs, or “PDCCH order” reception ending in subframe n for BL/CE UEs, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe 
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, where a PRACH resource is available.
[NB-IoT, 36.213 Section 16.3.2]

In case a random access procedure is initiated by a "PDCCH order" ending in subframe n, the UE shall, if requested by higher layers, start transmission of random access preamble at the end of the first subframe 
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, where a NPRACH resource is available.
In both cases, the UE does not know the ending subframe of the DCI indicating PDCCH order since the DCI subframe repetition number field is not included in DCI for PDCCH order [2]. Therefore, the timing of the preamble transmission is ambiguous as it could be with respect to the subframe in which the UE has correctly decoded the PDCCH order earlier (e.g. Rmax, Rmax/2, Rmax/4, Rmax/8, where Rmax is the maximum repetition number of MPDCH or NPDCCH), which is unknown to the eNB. This is an issue if there are random access opportunities prior to Rmax + k2 as the eNB will not know when the UE will transmit the preamble. 
Observation: During PDCCH order, the ending subframe of the PDCCH order is not known to the UE, which may result in preamble timing ambiguity at the eNB.
Since the eNB does not know exactly when the UE will transmit the preamble, it complicates eNB’s implementation and may lead to possible error cases depending on the UE implementation. To resolve this ambiguity, two solutions can be considered –
1. Include DCI subframe repetition number field in the DCI indicating PDCCH order.

2. Use Rmax as the reference timing point (i.e. transmit random access preamble after Rmax + k2) for transmission of random access preamble.

In addition, it can be up to eNB implementation to not configure random access opportunities prior to Rmax + k2. However, this is quite restrictive and may not be always be possible given large number of configurations for both random access and UE specific search space. Alternately, the eNB can attempt to detect the preamble in multiple random access opportunities when there is ambiguity. However, this complicates eNB’s implementation and may introduce error cases. Therefore, considering the standard and implementation impacts of the above solutions, it is proposed to adopt solution 2  to resolve preamble timing ambiguity during PDCCH order. 
Proposal: During PDCCH order, use Rmax as the reference timing point (i.e. transmit random access preamble after Rmax + k2) for transmission of random access preamble.
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