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Overall Description
RAN 1 would like to thank RAN 2 on their LS on signaling for DL data arrival [1]. The signalling is needed in order to prepare UE for transmission of dedicated preambles. The options for signaling are MAC control PDU (that is itself signaled through PDCCH) and use a special PDCCH format and embed the response within the PDCCH signalling. RAN2 requested general information on the different PDCCH formats and asked RAN1’s view on the possibility to include in a PDCCH format the information that is necessary for signaling of DL data arrival.
Questions/Answers
Question:

RAN2 requested general information on the different PDCCH formats.

Answer:

The RAN1 agreements of the PDCCH formats can be found in Ref. [2], including formats 0,1,2 and 3. Format 0 is used for the transmission of UL-SCH assignments. However in Orlando meeting the conclusion from [3] was to allow the use this small payload size PDCCH format also for signaling of downlink scheduling information. Format 1 used for the transmission of DL-SCH assignments for SIMO operation. Format 2 is used for the transmission of DL-SCH assignments for MIMO operation. DL-CCH format 3 is used for the transmission of TPC commands for PUCCH and for persistent PUSCH assignments. Ref [2] includes the content of these formats agreed in RAN 1 this far, however other proposals for the content are still under discussion in RAN 1 as well as the exact number of bits needed to carry agreed information [4]. 
Moreover there exist proposals of different format or formats for signaling of paging, RACH response and BCCH on PDSCH. However RAN 1 has not agreed or discussed these proposals and care should be taken to analyze the usage of these possible formats to any other purpose which would increase the need of blind decoding in UE. 
Question:

eNB needs to signal to the UE the identity of the dedicated preamble. Besides the identity, additional information could be signaled, and RAN2 provided the following list for RAN1 evaluation:

- validity period

- initial transmission power

- maximum number of retransmissions

- PRACH resource

Answer/Discussion:
Validity period must be variable according to the load on dedicated preambles and the power control scheme. If the load is large, a short validity period and large initial power or power ramp-up step are preferred in order to save preamble resources. Three bits, indicating for instance one of the values 5, 10, 20, 30, 40, 60, 80, 160 ms, should be sufficient. It is not clear to RAN1 if it is really necessary to signal the validity period separately for each UE or could it be an infrequently adjusted parameter found from the System Information.  
Maximum number of retransmissions can be derived from the validity period and the RACH time slot configurations and does not need signalling. 
Like in the case of contention based random access, UE uses open loop power control for determining the initial power and power ramp-up accounts for the open loop errors. The System Information determines the minimum initial power on which a positive offset is given with the dedicated signaling. The offset would be useful for instance if eNB fails to detect the preamble during the first validity period and repeats the allocation of a preamble identity. A larger initial power could be set for the second trial. Three bits might be enough for indicating the power offset.
It is assumed that UE knows the RACH parameters that are included in System Information. Therefore, the overall PRACH resources need not be signalled, but it is enough to indicate on which of these resources the UE is allowed to transmit the dedicated preamble. For TDD, the RACH frequency resource index must be signaled in a TDD system if simultaneous PRACH allocations on multiple frequencies are configured. The maximum number of frequencies is still open, but at most 3 bits would be needed. For FDD, simultaneous PRACH resources are not possible , but an index to the PRACH time slot for transmissions should be given instead. Between 0 and 4 bits are needed for explicit signaling of the time access slot in case of FDD. In case of DL data transmission, the time access slot could be implicitly given by the subframe of the data transmission. 
In summary, the number of bits required would be 
- Preamble identity, 6 bits

- Validity period, 3 bits
- Offset to the initial transmission power, 3 bits

- Maximum number of retransmissions, 0 bits 
- PRACH resources, 0-4 bits depending on the RACH slot configuration for FDD or 0-3 bits (TDD). Note that the     PRACH resource bits are not needed when the system BW is 1.4MHz because it is safe to assume that more than one PRACH access slot per 10 ms is never used in this case.
According to this analysis, a maximum of 16 bits needs to be signaled. Given this relatively low number of bits, it is feasible to transmit the information in the PDCCH.
Signalling the dedicated preamble allocation through MAC control PDU, has the potential problem that a UE might respond to the MAC message with a ACK/NACK with the incorrect TA which would result in undesired interference. Hence, in case the dedicated preamble allocation is signalled through MAC, ACK/NACK transmission should not take place. 
Actions to RAN 2
RAN 1 kindly asks RAN 2 to take into account the response in their further discussion. 
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