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1. Introduction

During RAN2 #59bis, the signaling for DL data arrival was discussed [1]. The signaling 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 a special PDCCH format [2]. 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.
2. Discussion
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 us if it is really necessary to signal the validity period separately for each UE or could it be an infrequently adjusted parameter in the System Information.  
Maximum number of retransmissions can be derived from the validity period and the RACH time slot configurations. 
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.
We assume that UE knows the RACH parameters that are included in System Information. Therefore, the overall PRACH resources need not be signaled but it is enough to indicate on which of these resources UE is allowed to transmit the dedicated preamble. RACH frequency resource index must be signaled in TDD system if simultaneous PRACH allocations on different frequencies exist. The maximum number of these is still open but we assume that at most 3 bits would be needed. In FDD system, simultaneous PRACH resources do not exist, but an index to a PRACH time slot could be given instead. The time slots would be indexed over a radio frame, and UE would be allowed to transmit the dedicated preamble only in a certain PRACH time slot of each radio frame. This would very effectively increase the capacity of the non-contention based random access without causing essential delay: In this scheme, preamble retransmissions would take place with a separation of 10ms (or 20 ms if only one RACH slot would exist in 20 ms) while without signaling the time slot index the dedicated preambles could be transmitted with a slightly smaller separation of 8 ms, assuming the normal HARQ delay for retransmissions. However, the shorter separation would be possible only with the access slot densities of 5 or 10 access slots/10ms. With the density of 2 slots/10 ms, signaling the time access slot would not mean any increase in the preamble separation but would double the capacity because the same preamble identity could be allocated for two UEs on overlapping validity periods. This kind of capacity increase would be important when dedicated preambles are allocated in case of HO. From 0 to 4 bits would be needed for explicit signaling of the time access slot in case of FDD. Also implicit signaling of the time access slot could perhaps be used in case of DL data arrival. Then the subframe of signaling would directly indicate the allocated time access slot. 
In summary, the widths of the information fields would be

- Preamble identity, 6 bits

- Validity period, 3 bits
- A positive offset to the initial transmission power, 3 bits

- Maximum number of retransmissions is not needed
- PRACH resource 0-4 bits (depending on the RACH slot configuration in FDD) or 0-3 bits (in TDD).

According to this analysis, totally at most 16 bits would be signaled. Assuming that TFI = 0 would be used to identify the assignment of the dedicated preamble, all this information could be included in a DL grant on PDCCH. The RAN1 agreements of the PDCCH formats can be found in Ref. [3], and examples of the number of bits in the different formats are presented e.g. in Ref. [4]. 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.  
We have the following concern on signaling of the dedicated preamble allocation through MAC control PDU. A likely system for controlling the validity of the timing advance of UEs is to introduce a TA timer. UE resets this timer every time UE receives a TA command and before timer expiring UE responds with ACK/NACK to every MAC message send in DL. If eNB detects TA failure, it allocates the dedicated preamble. If the failure happens before expiring of the TA timer, UE could respond to the MAC message with NACK, which would cause interference due to invalid TA. 

3. Conclusion

In this contribution, we provided answers to the questions raised in the RAN LS [1]. We propose to take into account the above answers when responding to RAN2. 
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