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Introduction
In this contribution we investigate section 5.1.1. and 5.1.2 of TS 38.321 draft version 0.2.0 to resolve a number of editor's notes and missing pieces stemming from the agreements made in RAN2 recently.
In RAN2#98AH, the discussion continued and it was concluded
=>	Two preamble groups for msg3 size indication is sufficient as a baseline

Discussion of how to indicate the message 3 size has been done in several previous contributions, e.g. [1] and [2].
[bookmark: _Ref178064866]Discussion
Number of random access procedures
The following Editor's note describes the problem
Editor's note: There is only one Random Access procedure ongoing at any point in time in a MAC entity but it is still FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization.
We think that if a new random access procedure is triggered during an already ongoing one it can be left to UE implementation whether to abort and restart the ongoing procedure or whether to continue with the existing one. If it is agreed to have some form of differentiation in the random access procedure it could be reasonable to abort a "low-priority" random access procedure for a "high-priority" one, at least if the UE is in the start of the procedure. However, this is quite reasonable and should not require standardization.
[bookmark: _Toc490221908]It is left for UE implementation how to ensure that at most one Random access procedure is ongoing at any point in time.
Calculation of the preamble groups
The calculation of the preamble groups is an open question. Given that RAN2 agreed to have two preamble groups to indicate message 3 size, we think the procedure from LTE can be reused.
[bookmark: _Toc490221909]For calculation of the preamble groups the procedure from LTE shall be reused.
Use of pathloss to select preamble group
In LTE the Preamble group B is selected if the message is big and the pathloss is small. For all other cases Preamble group A is selected. The use of pathloss for selection is not particularly useful and it would be simpler to base on the preamble group selection on message3 size alone.
[bookmark: _Toc490221910]Pathloss is not used when selecting Random Access Preamble group.
Indication of message3 size by PRACH resource
In addition to preamble groups, use of partitioning PRACH radio resources to indicate Message 3 size could also be feasible. In LTE, the prach-ConfigIndex is used to indicate where in time and frequency the PRACH transmissions may take place. For instance, when prach-ConfigIndex is configured to 6, a UE can choose to transmit PRACH in Subframe 1 or 6 in any radio frame [3]. Irrespective on how the final PRACH design is done in RAN1, one could use PRACH transmission occurrence in time (subframe number and or system frame number) to indicate the message 3 size. As an example, one can divide the subframe numbers for PRACH transmissions into groups and each group indicates one message 3 size range. As another example, one can use odd or even SFN when the PRACH is transmitted to indicate message 3 size. By such grouping schemes, the message 3 size can be indicated without clear increase of the receiver complexity. 
[bookmark: _Toc477935362][bookmark: _Toc477935416][bookmark: _Toc477935480][bookmark: _Toc478045670][bookmark: _Toc478049533][bookmark: _Toc478113874][bookmark: _Toc478114010][bookmark: _Toc478127581][bookmark: _Toc478127631][bookmark: _Toc478127641][bookmark: _Toc478127659][bookmark: _Toc478127670][bookmark: _Toc478128082][bookmark: _Toc478152323][bookmark: _Toc480793718][bookmark: _Toc481680958][bookmark: _Toc481866935][bookmark: _Toc484697768][bookmark: _Toc484698183][bookmark: _Toc485210610][bookmark: _Toc485399652][bookmark: _Toc490221911]NR shall support a configuration using the System Frame Number and/or subframe/slot number for PRACH transmission to signal Message 3 size.
One way would be to combine this with Random Access Preamble groups is to use two Random Access Preamble groups, where only one of the groups, e.g. Random Access Preamble group B, is used to indicate Message 3 size. If a preamble from Random Access Preamble group A is used, no size indication is used. Within Random Access Preamble group B, one example is to use different subframe number and or SFN of PRACH transmission to indicate different Message 3 size. For one instance, Random Access Preamble group B in odd radio frame indicate one message 3 size range while Random Access Preamble group B in even radio frame indicate another message 3 size range. More PRACH transmission groups can be realized without increase of the receiver complexity for PRACH monitoring and collision probability. This method will result in efficient grant allocation for UL small data transmission. Hence we propose: 
[bookmark: _Toc478114011][bookmark: _Toc478127582][bookmark: _Toc478127632][bookmark: _Toc478127642][bookmark: _Toc478127660][bookmark: _Toc478127671][bookmark: _Toc478128083][bookmark: _Toc478152324][bookmark: _Toc480793719][bookmark: _Toc481680959][bookmark: _Toc481866936][bookmark: _Toc484697769][bookmark: _Toc484698184][bookmark: _Toc485210611][bookmark: _Toc485399653][bookmark: _Toc490221912]NR shall support configuration of using the SFN and/or subframe/slot number for PRACH transmission in combination with Random Access Preamble groups to signal Message 3 size.
[bookmark: _Toc487114662][bookmark: _Toc477262478][bookmark: _Toc477416066][bookmark: _Toc477510636][bookmark: _Ref189046994]Text proposal to TS 38.321
Below we present a text proposal corresponding to our proposals.
[bookmark: _Toc489016231]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by the MAC entity itself or by RRC for the events in accordance with TS 38.300 [2]. There is at most only one Random Access procedure ongoing at any point in time in a MAC entity and it is left for UE implementation how to maintain this property. The Random Access procedure on an SCell other than PSCell shall only be initiated by network (i.e. non-contention based random access procedure). 
Editor's note: The case where the RA procedure is initiated by PDCCH order is NOT captured for the time being, and RAN2 waits for RAN1 progress. Also, the above network can be replaced by PDCCH order later.
Editor's note: There is only one Random Access procedure ongoing at any point in time in a MAC entity but it is still FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization.
RRC configures the following parameters for the random access procedure:
-	prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	ra-PreambleTx-Max: the maximum number of preamble transmission.
-	the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only):
	The set of preambles in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:
Editor's note: There may also be a parameter for preambles for Other SI.
	If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles as defined in [7].
-	if Random Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and messageSizeGroupA, are required for selecting one of the two groups of Random Access Preambles (SpCell only).TBD.
-	ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
Editor's note: Editor thinks the LTE parameters e.g. ra-NumberOfPreambles, ra-NumberOfPreamblesGroupA, ra-Msg3SizeGroupA, etc. can be re-used, but will capture them after having confirmation from RAN2.
Editor's note: The exact number of preambles and in which specification these are defined is FFS and defined by RAN1. 
-	ra-ResponseWindowSize: the RA response window size;
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
Editor's note: the concept of prach-ConfigIndex and power ramping will be defined and confirmed by RAN1.
The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_BACKOFF;
-	TEMPORARY_C-RNTI.
The random access procedure is initiated as follows:
The MAC entity shall:
1>	flush the Msg3 buffer;
1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
Editor's note: to have RACH backoff mechanism was agreed in principle during SI phase, but details needs to be further discussed by RAN2.
Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.
[bookmark: _Toc489016232]5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the ra-PreambleIndex has been explicitly signalled, and it is not 0b000000:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
1>	else:
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA:
4>	select the Random Access Preambles group B;
3> else:
4>	select the Random Access Preambles group A.
2> else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.
2>	select a ra-PreambleIndex within the selected group other than 0b000000 randomly with equal probability;
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex;
Editor's note: the value/range of ra-PreambleIndex should be confirmed by RAN1.
Editor's note: when the RAP group A/B is selected, path loss (in LTE) is not captured since no agreements were made, and RAN2 further discussion is required.
1>	determine the next available NR-UNIT containing PRACH;
Editor's note: depending on the RAN1 decision, selection of PRACH resource can be further elaborated.
Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.
1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).


Conclusion
[bookmark: _Hlk484698195]Based on the discussion in section 2 we propose the following:
Proposal 1	It is left for UE implementation how to ensure that at most one Random access procedure is ongoing at any point in time.
Proposal 2	For calculation of the preamble groups the procedure from LTE shall be reused.
Proposal 3	Pathloss is not used when selecting Random Access Preamble group.
Proposal 4	NR shall support a configuration using the System Frame Number and/or subframe/slot number for PRACH transmission to signal Message 3 size.
Proposal 5	NR shall support configuration of using the SFN and/or subframe/slot number for PRACH transmission in combination with Random Access Preamble groups to signal Message 3 size.
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