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1. Introduction

RAN2 discusses and approve following random access procedures [1].
Table 1. Random access procedures
	
	Initiation
	Preamble
	Synchronization before random access procedure
	Case 

	Initial access (and radio link failure recovery)
	RRC(MAC)
	Contention based preamble
	None
	Case 1

	Handover complete transmission
	RRC(MAC)
	Non contention based preamble
	None
	Case 2

	
	
	Contention based preamble
	None
	Case 3

	UL data resuming
	MAC
	Contention based preamble
	- Already - synchronized.

- SR is not configured
	Case 4A

	UL data resuming
	MAC
	Contention based preamble
	- Synchronization is not obtained
	Case 4B

	DL data resuming
	MAC
	Non contention based preamble (signalled by PDCCH)
	None
	Case 5


Among above 5 cases of table 1, eNB has an identification of UE during random access procedure in case 2 and case 5. Therefore, from identification perspective, it is possible to transmit PDSCH and assign PUSCH during random access procedure. RAN2 MAC spec is based on such understanding.

On the other hand, in Shenzhen of RAN1#52bis, following was agreed in RAN1.
Are there other DL-SCH transmission to the UE after Message 1 transmission to Message 3 transmission?  One possibility expressed is when RRC-connected UE uses RACH to initiate scheduling request transmission, it may receive downlink data transmission or scheduling grant doing this process.  In this case, what should the UE do?
· This is considered as an error case from the eNB, i.e. UE is not expected to receive the downlink transmission.

One of the reasons agreed above is UE PUCCH/PUSCH timing is not settled during random access procedure before message 2 (Random Access Response) receptions. 
We discuses RNTI handling during the random access procedure cases.
2. Discussion
Case 1(Initial access, radio link recover failure) and Case 3(handover complete transmission with contention based preamble)
In these cases, the behaviour is following:
- UE does not have RNTI before any message 1 transmission (RACH preamble). 

- After UE send message 1, UE can calculate RA-RNTI according to the transmitted RACH time-frequency resource. Therefore, UE receives PDCCH of RA-RNTI during corresponding TTI window.
- When message 2(Random Access Response) is successfully decoded, UE obtains temporally C-RNTI from message 2 contents.

- According to message 2, UE transmit message 3. In case of case 1(Initial access, radio link recover failure), Message 3 uses temporally C-RNTI.  In case of case 3(handover complete transmission with contention based preamble), Message 3 uses C-RNTI obtained at handover command. After message 3 transmission, UE receives PDCCH of Temporary C-RNTI or C-RNTI respectively.
- When message 4 is successfully decoded, UE sets the C-RNTI to the value of the Temporary C-RNTI in case 1.
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Figure 1 Case 1 and Case 3 behaviour
Case 2(Handover complete transmission with non-contention based preamble)
The preamble and RACH resource are forwarded by the handover command. We see two following options on the handling of C-RNTI.
In option 1, C-RNTI is not forwarded by Handover command. UE does not obtain target cell's RNTI from the source cell and UE obtains C-RNTI according to message 2. UE start the reception of PDCCH of C-RNTI after the message 3 transmission. Therefore, the earliest timing eNB can assign PDCCH for PDSCH or PUSCH is shown in blue in figure 2.
In option 2, C-RNTI is forwarded by Handover command. Therefore, UE obtains C-RNTI before the successful reception of message 2 (Random Access Response). On the other hand, the PUCCH/PUSCH transmission timing should be settled by message 2. Therefore, the earliest timing eNB can assign PDCCH for PDSCH or PUSCH is 2 subframes later than message 2 transmission. This subframe is shown as blue in figure 3.
RAN2 once agreed New C-RNTI allocation by Handover Command is mandatory in last November before exact RACH procedure and PDCCH related topic were not settled [3]. We reviewed two options more elaborately here. The delay difference for the first PDCCH to assign PDSCH/PUSCH between option 1 and option 2 is 4 subframes. On the other hand, the demerit of option 2 is 
1. Option 2 increases the size of handover command, which is transmitted in source cell in rather worse channel condition and
2. The first PDCCH to assign PDSCH/PUSCH is a kind of speculative assignment without knowing successful reception of message 2 and before knowing UE transmitting timing of message 3.
3. UE is required to receive both RA-RNTI and C-RNTI simultaneously in certain subframes. RAN1 is under the discussion on PDCCH to indicate message 2 (Random Access Response) is format 1C only or additionally format 1A. For the case of the Paging, BCCH and multiple RA-RNTIs are transmitted in the same subframe for TDD operation, only 2 blind trials in common search space for 8 CCE aggregation would not be enough. If UE is required to receive both RA-RNTI and C-RNTI simultaneously, the number of blind trials is not within 44. The "44" is the firm agreement in RAN1.


From above discussion, we propose option 1 is adopted.
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Figure 2 Case 2 option 1
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Figure 3 Case 2 option 2
Case 4A (UL data resuming synchronized) and case 4B (UL data resuming non-synchronized)
UL data resuming are described below. In case 4A, UE ignores the received Time Alignment Command in a Random Access Response message. Therefore, there is no uncertainly on the uplink transmission timing of PUCCH or PUSCH before message 3 transmission. From timing perspective, PDCCH to assign PDSCH/PUSCH can be arbitrary subframe during random access procedure. In case 4B, UE uses the received Time Alignment Command in a Random Access Response message. We see following two issues in case of only optimizing for case 4A.
1. Case 4A is only required when SR is not configured. Our understanding of the typical operation of the network is SR is configured. We see case 4B is more common scenario.
2. To start the reception of PDCCH to assign PDSCH/PUSCH is not aligned with past RAN1 agreement described in the introduction.
Therefore, we propose PDCCH to assign PDSCH/PUSCH using C-RNTI is after the message 3 transmissions. This makes the PDCCH RNTI allocation handling similar to case 2.
Case 5(DL data resuming)
In this case, the PUCCH/PUSCH transmission timing is settled by message 2. Therefore, the earliest timing eNB can assign PDCCH for PDSCH or PUSCH is 2 subframes later than message 2 transmission. Although there is a possibility to reduce 4 subframes delay similar to the discussion of case 2, we propose PDCCH to assign PDSCH/PUSCH using C-RNTI is after the message 3 transmission similar reason of the case 2.

SI-RNTI reception

RAN2 agreed SIB2 reception after the success of handover. In order to receive SIB2 requires MIB and SIB1. In worst case, the reception of MIB and SIB1 may require more than 120 ms (40ms+80ms). In order to shorten the delay to obtain SIB2, we propose UE have an ability to receive SI-RNTI during random access procedure.
P-RNTI reception

RAN2 is discussing the need to receive paging reception to identify the system information change [2]. We propose this is decided in RAN2.
Semi-Persistent Scheduling C-RNTI reception

We propose the handling of Semi-Persistent Scheduling C-RNTI reception is similar to the handling of C-RNTI (or temporary C-RNTI) for the simplification of PDCCH blind decoding reception. 

Format 3/3A reception

On the power control of message 3 is based on TPC in Random Access Response message. Therefore, we don't see the need to receive format 3/3A when UE does not receive C-RNTI (or temporary C-RNTI, Semi-persistent Scheduling C-RNTI). RNTI assignment aspect of this is not yet captured in MAC specification.
3. Conclusions
We discussed RNTI handling during multiple random access procedure cases.
We propose following:
- C-RNTI is not forwarded by Handover command.
- UE starts to receive C-RNTI or temporally RNTI after the message 3 transmission in all random access procedures. Therefore, UE is not required to receive PDCCH using RA-RNTI and C-RNTI (or temporary C-RNTI, Semi-persistent Scheduling C-RNTI) simultaneously.
- SI-RNTI reception is always possible during random access procedure.
- P-RNTI reception during random access procedure is decided in RAN2.

- PDCCH using Semi-Persistent Scheduling C-RNTI is not received when C-RNTI (or temporary C-RNTI) is not received.

- Format 3/3A reception is not received when C-RNTI (or temporary C-RNTI) is not received.
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