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1
Introduction
Back to RAN4#83, it is agreed that the Random Access requirement should be captured in TS38.133 [1], in order to enable E-UTRA-NR Dual Connectivity (EN-DC), in which en-gNB acts as a SN, as shown below: 
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Huawei
	Ericsson
	Agreement

	RRC Connection Mobility Control
	Random access
	Y
	Y
	Requirement is needed


In this paper, we provide the text proposal to TS 38.133 on the core requirement of random access. 
2 TP to TS 38.133 v0.3.0
Section 6.2 in TS 38.133 is added as below: 
---------------------------------------------------Start of text proposal---------------------------------------------------------
6.2.2
Random access


6.2.2.1

Introduction

This clause contains requirements on the UE regarding random access procedure. The random access procedure is initiated to establish uplink time synchronization for a UE which either has not acquired or has lost its uplink synchronization, or to convey UE’s request Other SI. The random access is specified in clause 8 of TS 38.213[3] and the control of the RACH transmission is specified in clause 5.1 of TS 38.321[7]. 
6.2.2.2

Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 38.213 [3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in Table 6.3.4.2-1 of TS 38.101-1[x] for frequency range 1 [and in Table x.x of TS 38.101-2 [x] for frequency range 2]. The relative power applied to additional preambles shall have an accuracy as specified in Table 6.3.4.3-1 of TS 38.101-1[x] for frequency range 1 [and in Table x.x of TS 38.101-2 [x] for frequency range 2].
The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PSCell as specified in clause 5.1.4 in TS 38.321 [7]. 
Editor’s note: The requirement for random access procedure on PCell is not completed because of the priority on E-UTRA-NR Dual Connectivity (EN-DC) by December, and is targeted for completion in June 2018.
Editor’s note: The requirement for random access procedure on SCell is not included because there is no NR UL CA use case confirmed yet, and the status is also aligned with the UE timing requirements part which is defined only for one NR TAG. Further improvement is expected if the use case of NR UL CA with multiple NR TAGs is confirmed in the future.
Editor's note: RAN1 has not specified the multiple Msg1 transmissions feature which has been deprioritized and targeted for completion in June 2018, so the relevant content should be added after having RAN1 and RAN2 inputs. 
Editor's note: RAN2 has not completed the specification on CSI-RS based contention free random access for handover and further improvement is expected when RAN2 finalized the corresponding parts. 


6.2.2.2.1
Contention based random access

6.2.2.2.1.1
Correct behaviour when transmitting Random Access Preamble
With the UE selected SS/PBCH block, UE shall have the capability to select a Random Access Preamble randomly with equal probability from the random access preambles associated with the selected SS/PBCH block if the association between Random Access Preambles and SS blocks is configured, as specified in clause 5.1.2 in TS 38.321 [7]. 

With the UE selected SS/PBCH block, UE shall have the capability to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SS/PBCH block, if the association between PRACH occasions and SS/PBCH blocks is configured, as specified in clause 5.1.2 in TS 38.321 [7]. 

6.2.2.2.1.2
Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

6.2.2.2.1.3
Correct behaviour when not receiving Random Access Response

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [7].
6.2.2.2.1.4
Correct behaviour when receiving a NACK on msg3

The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

6.2.2.2.1.5
Correct behaviour when receiving a message over Temporary C-RNTI

The UE shall send ACK if the Contention Resolution is successful.

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

6.2.2.2.1.6
Correct behaviour when contention Resolution timer expires

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
6.2.2.2.2
Non-Contention based random access
6.2.2.2.2.1
Correct behaviour when transmitting Random Access Preamble
With the UE selected SS/PBCH block, UE shall have the capability to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SS/PBCH block, if the association between PRACH occasions and SS/PBCH blocks is configured, as specified in clause 5.1.2 in TS 38.321 [7]. 

6.2.2.2.2.2
Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access procedure is initialized for Other SI request from UE.
The UE may stop monitoring for Random Access Response(s) and shall monitor the Other SI transmission if the Random Access Response only contains a Random Access Preamble identifier which is corresponding to the transmitted Random Access Preamble and the random access procedure is initialized for SI request from UE, as specified in clause 5.1.4 in TS 38.321 [7].
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7] for the next available PRACH occasion, and re-transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
6.2.2.2.2.3
Correct behaviour when not receiving Random Access Response

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7] for the next available PRACH occasion, and re-transmit the preamble with the calculated PRACH transmission power.

6.2.2.2.3
UE behaviour when configured with supplementary UL
In addition to the requirements defined in clause 6.2.2.1 and 6.2.2.2, a UE configured with supplementary UL carrier shall use RACH configuration for the supplementary UL carrier contained in RMSI and RRC dedicated signalling. The UE shall transmit or re-transmit PRACH preamble on the supplementary UL carrier if the SS-RSRP measured by the UE on the DL carrier is lower than the RSRP-ThresholdSUL as defined in TS 38.331 [2].
Editor's note: The above requirement for UEs configured with supplementary UL is based on RAN4’s understanding of RAN1 agreement. Further improvement could be expected when RAN2 finalized the corresponding parts in TS 38.321.  
----------------------------------------------------End of text proposal----------------------------------------------------------
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