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Introduction

[NR-AH#12][NR/] TP on RACH (Ericsson)
-	Develop text proposal to capture agreements on 2 step RACH in annex. 
-	Develop text for Annex for a latency analysis to justify the RAN2 agreement that 2 step is beneficial from latency point of view.
	Intended outcome: Agreeable TP for next meeting
	Deadline: Thursday 02/02/2017


[bookmark: _Ref178064866]Discussion
Text proposal to capture agreements on 2-step RACH
This text proposal will go in the "proper part" of the TR. The related agreements from RAN2#96 are highlighted:
Agreements:
1: Both contention-based and contention-free RA procedure should be supported in NR.
2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)
3: RAN2 should strive for as much commonality in random access procedure as possible across all use cases.

Agreements
1 	The design of RA procedure in NR needs to support flexible Msg3 size (as already supported in LTE). 
FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg 3 size to provide.

Agreements
If 2 step RACH is supported:
1 The 2-step RACH resources are optionally configurable by the NW 
FFS whether it can be configured by broadcast and/or by dedicated signalling.
2: NW can configure/restrict the usage of the 2-step RACH for certain cases ( e.g. procedures/services/radio condition, etc) (FFS for which cases for which it is possible to configure/restrict the usage)
3	RAN2 expects a benefit in latency for the 2 step RACH procedure
4	From RAN2 point of view, the 2-step RACH procedure is not restricted to be used with certain UE ID size.
5	Can provide RAN1 with the different size of message size and UE ID size for the different scenarios in LTE. Indicate to RAN1 that for some use cases the UE ID only would not be sufficient. For NR we are still studying.

Below is the section 9.2 which was agreed in R2-1700633. It is included for reference and is not up for discussion. Below is the new section 9.2.1 where the highlighted agreements above are commented. The text is based on R2-1700416.
Feedback on the TP for section 9.2.1 Two-step Random Access procedure:
	Company
	Comment

	
	

	
	

	
	



[bookmark: _Toc468726973]9.2	Random Access Procedure
The random access procedure supports both contention-based and contention free random accesses which follow the steps defined for LTE as illustrated in Figure 9.2-1. The design of random access procedure needs to support flexible Msg.3 size (as already supported in LTE).
NOTE 1:	RAN2 should strive for as much commonality in random access procedure as possible across all use cases.
NOTE 2:	It is FFS whether the eNB can be provided with more information (compared to LTE) from the UE on the Msg.3 to provide.


		
(a)	Contention based						(b)	Contention free
Figure 9.2-1:	Random access procedures
A.1	Two-step Random Access procedure
Support of the two-step Random Access procedure has not been agreed. The principle behind the two-step Random Access procedure is that a message 1 corresponding to Msg 3 in the four-step RA is transmitted at first. The gNB will respond with a message 2 corresponding to Msg2 and Msg4 for contention resolution upon successful reception of message1. The two-step procedure is illustrated in Figure A.1-1. Due to the reduced message exchange, the latency of the two-step procedure is expected to be reduced compared to the four step procedure assuming the same success rate for both procedures. The radio resources for the messages are optionally configured by the network, which can configure or restrict the usage of the procedure to certain cases (e.g. only in certain procedures, services, radio conditions etc.). The procedure is not restricted to be used with a certain UE ID size.
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Figure A.1-1. Two-step Random Access procedure
NOTE 1: It is FFS whether the procedure can be configured by broadcast and/or by dedicated signalling.
NOTE 2: It is FFS for which cases it is possible to configure or restrict the usage of the procedure.


Text proposal for latency analysis
Below is the proposed text proposal which will go in the Annex of the TR. The text is based on R2-1700416. The section numbering will be updated once it is clear where in the TR this text will fit.
Feedback on the TP for section A.1 Random Access Latency:
	Company
	Comment

	
	

	
	

	
	



A.1	Random Access Minimum Latency
In Figure A.1-1 the latency calculations for LTE are illustrated. As can be seen, the minimum latency from the UE transmitting the RA preamble in the four-step procedure until receiving the final response is 14 TTIs (preamble in x, Msg2 in x+4, Msg3 in x+4+6, Msg4 in x+4+6+4). This will result in a latency not exceeding 14 TTIs until the RA procedure is completed. 

[image: ]
[bookmark: _Ref461453446]Figure A.1-1 – Latency for legacy four-step RA procedure.
In the two-step procedure shown in Figure A.1-2, the corresponding minimum latency is 4 TTIs (Msg3 in x, Msg2 and Msg4 in x+4). Hence, the two-step procedure could lead to a latency reduction of approximately factor 3 compared to the four-step procedure, assuming equal TTI duration. When NR achieves shorter processing times than LTE, both the two-step RA procedure and the four-step RA procedure for NR may offer further reduction in latency compared to LTE four-step RA procedure.
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[bookmark: _Ref461707548][bookmark: _Ref461707504]Figure A.1-2 – Latency for two-step RA procedure.
[bookmark: _In-sequence_SDU_delivery]
	4/4	
image1.emf
UE gNB

Random Access Preamble 1

Random Access Response 2

Scheduled Transmission 3

Contention Resolution

4


Microsoft_Visio_2003-2010_Drawing.vsd
UE


gNB


Random Access Preamble


1


Random Access Response


2


Scheduled Transmission


3


Contention Resolution


4



image2.emf
UE gNB

RA Preambleassignment 0

Random Access Preamble 1

Random Access Response 2


Microsoft_Visio_2003-2010_Drawing1.vsd
UE


gNB


RA Preamble assignment


0


Random Access Preamble


1


Random Access Response


2



image3.emf
UE gNB

Message 1

Message 2


Microsoft_Visio_2003-2010_Drawing2.vsd
UE


gNB


Message 1


Message 2



image4.png
. I
Msg 2
37T & 3TH | Msg4
Preamble Msg 3

|

5TTI

.





image5.png
DL





