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1 Introduction
There are several purposes for random access in NR as agreed in RAN2#97bis.
	The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED


Another purpose of random access agreed is for on demand SI request.

	Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.

2: 
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

FFS Error handing in case SI is not received


FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options


In this contribution, we will discuss the contention resolution mechanisms for different RA purposes.

2 Discussion
2.1 Existing RA cases
For those RA cases already existing in LTE, including initial access from IDLE to CONNECTED, re-establishment, handover, DL data arriving and UL data arriving, the existing contention resolution mechanisms defined in LTE can be reused. For initial access from IDLE to CONNECTED and re-establishment, the contention resolution should be based on the UE contention resolution Identity MAC CE that should match the CCCH SDU transmitted in Msg3. For handover, DL data arriving and UL data arriving, as C-RNTI has already been assigned to the UE, the contention resolution can be based on the DL/UL PDCCH scheduling addressed to the C-RNTI.

Proposal 1: For those RA cases existing in LTE including initial access from IDLE to CONNECTED, re-establishment, handover, DL data arriving and UL data arriving, the existing contention resolution mechanisms defined in LTE can be reused.

2.2 RA for transition from INACTIVE to CONNECTED 
For transition from INACTIVE to CONNECTED, same as all contention based RA procedure, the UE first selects preambles from the corresponding preamble group and transmits the preamble on PRACH. If a RAR for the corresponding preamble is received, a UL grant for Msg3 transmission and a temporary C-RNTI should be allocated in the RAR. The UE should transmit a UE context identity delivered from CCCH in Msg3. If the gNB successfully receives the Msg3, the gNB can schedule a DL transmission of Msg4 with UE Contention Resolution Identity MAC CE included. Upon reception of the UE Contention Resolution Identity MAC CE in DL Msg4 which matches the 48 first bits of the CCCH SDU, the UE will consider the contention resolution successfully completed.
Proposal 2: For random access for transition from INACTIVE to CONNECTED, contention resolution is based on UE Contention Resolution Identity MAC CE included in Msg4. Upon reception of the UE Contention Resolution Identity MAC CE in Msg4 which matches the CCCH SDU, the UE will consider the contention resolution successfully completed.
2.2 RA for on-demand SI request
For on-demand SI request, the idle or inactive UE may send SI request in Msg1 or Msg3 based on network configuration. In case there is no dedicated PRACH resources and/or preambles configured in minimum SI, the UE should perform contention based random access and send SI request in Msg3. In this case, the UL grant scheduled in RAR may be shared by multiple UEs, so contention resolution is needed.
Observation 1: In case of Msg3 based on-demand SI request, contention resolution is needed for random access.
Besides, the following agreements have been achieved by RAN2 for Msg3 based on SI request. In this case, UE can consider the contention resolution successful based on the reception of Msg4. Considering there is an on-going topic on the details of Msg4 content used to confirm successful Msg3 in CP, more details can be refer to the discussion in CP.
Agreements for Msg3 based SI request method:
1: 
UE determines successful Msg3 based on reception of Msg4 

FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.

2:
Preamble(s) for SI request using Msg3 based Method are not reserved.

3:
RRC signalling is used for SI request in Msg3.

FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.

5:
Temporary C-RNTI received in Msg2 is used for Msg4 reception

3 Contention Resolution Identity MAC CE
In legacy LTE, the UE Contention Resolution Identity MAC CE is shown in Figure.1, which has a fixed 48-bit size. The field contains the first 48 bits of the uplink CCCH SDU if the CCCH SDU is longer than 48 bits. Currently, there is no strong reason to say the MAC CE is not applicable. Therefore, the concept of Contention Resolution Identity MAC CE can be reused and take the design format in legacy LTE as baseline.
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Figure 1: UE Contention Resolution Identity MAC control element
Proposal 3: Reuse the concept of UE Contention Resolution Identity MAC control element in LTE.

4 Conclusion and Proposals
Observation 1: In case Msg3 is used for on-demand SI request, contention resolution is needed for random access.

Proposal 1: For those RA cases existing in LTE including initial access from IDLE to CONNECTED, re-establishment, handover, DL data arriving and UL data arriving, the existing contention resolution mechanisms defined in LTE can be reused.

Proposal 2: For random access for transition from INACTIVE to CONNECTED, contention resolution is based on UE Contention Resolution Identity MAC CE included in Msg4. Upon reception of the UE Contention Resolution Identity MAC CE in Msg4 which matches the CCCH SDU, the UE will consider the contention resolution successfully completed.

Proposal 3: Reuse the concept of UE Contention Resolution Identity MAC control element in LTE.
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