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[bookmark: _Toc405798844]PCR Structure Overview for Higher Layer of NB M2M 
1 Introduction
A new study item named Cellular IoT was approved at GERAN#62. A series of PCRs ([1-5]) related to NB M2M solution are presented and agreed to be adopted into the TR. A coversheet of the series PCRs are provided here for reference.
2 Text structure for the NB M2M in TR
7.1 	Narrow Band M2M (NB M2M)
[bookmark: _Toc393974726][bookmark: _Toc405798857][bookmark: _Toc396125011]7.1.4	 Link layer aspects
7.1.4.1 Channel mapping 
7.1.4.2 Scheduling 
7.1.4.3 Random access procedure
	First Change Reference to [1]


[bookmark: _Toc413157676]7.1.4.3.2 Random access procedure with random number
When UE hasn’t attached to the network or hasn’t connected to the Base Station, the UE can initiate random access procedure with random number. This procedure allows the UE to obtain a radio connection indicator C-RNTI from the base station and establish a radio connection with the base station to transfer data between the UE and the base station. An overview of the procedure is shown in Figure 7.1.4.3-1.


Figure 7.1.4.3-1. Random access procedure with Random Number
· Step 0: the UE chooses a coverage class and RACH resource.
Based on the quality of PBSCH, the UE is able to decide which coverage class and RACH resource to use.
· Step 1: the UE transmits a Random Access Request message.
The UE selects a Random Number (e.g. 20bits) which is transmitted in the Random Access Request message and it is used to resolve contention in the one phase procedure.
The main fields in Random Access Request message are shown in Table 7.1.4.3-3.
Table 7.1.4.3-3. Random Access Request
	Field
	Description

	Type
	Random access format type (i.e. with random number or with C-RNTI)

	Random Number
	Random number

	BSR
	Buffer Status Report: the uplink data buffer status indicating the range of uplink data bytes in UE.

	Access Cause
	Random access cause


· Step 2: the base station schedules RACH response allocation
After receiving the Random Access Request message, the base station sends a DCI which includes RA-RNTI and the specific radio resources for the Random Access Response. The RA-RNTI value is linked to RACH resource by frequency to indicate the channel of RACH resources. Therefore all UEs transmitting a Random Access Request in the same channel will use the same RA-RNTI value. The base station can also include in the same DCI a radio resource allocation for the assigned C-RNTI.
· Step 3: UE receives the Random Access Response
The Random Access Response assigns C-RNTI values to the UEs. The Random Access Response message can contain Random Numbers from the Random Access Request messages transmitted by UEs and a C-RNTI value for each Random Number and Start Indicator indicating the time information of RACH resources with same meaning as in RACH configuration.
The UE receives the Random Access Response message in the allocation defined in the DCI, locates the Start Indicator of RACH resource it used and Random Number it transmitted and then stores the C-RNTI value associated with its Random Number. The C-RNTI values are used by the base station for scheduling uplink and downlink resources for the UEs. The UE monitors DCIs for allocations for the assigned C-RNTI, including the DCI that allocated the Random Access Response message.
The main fields of Random Access Response message are shown in Table 7.1.4.3-4.
Table 7.1.4.3-4. Random Access Response
	Field
	Description

	Random Number
	Random number

	C-RNTI
	Cell Radio Network Temporary Identity

	Start Indicator
	Start position of the RACH allocation.


The Twait_RAR timer defines the maximum time the UE waits for the Random Access Response message for it after the UE transmitted Random Access Request message. The timer is started after the Random Access Request message is transmitted.

	The Next Change 



7.1.4.4 Segmentation and re-assembly
7.1.4.5 MAC PDU structure
7.1.4.6 Data transmission and retransmission
7.1.4.7 Coverage Class
Reference to [2]
7.1.4.8 Paging Procedure 
Reference to [3]
7.1.4.9 UE Operating Modes
Reference to [4]
[bookmark: _Toc396125010][bookmark: _Toc405798858]7.1.5	Radio resource management
7.1.5.1 System Information
7.1.5.2 Cell selection and reselection procedure
Reference to [5]
7.1.6		Concept evaluation
	The End 
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