3GPP TSG-RAN WG2 #99bis	Tdoc R2-1711443
[bookmark: _Hlk494382351]Prague, Czech Republic, 9th – 13th October 2017

Agenda Item:	10.3.1.4.3
Source:	Ericsson
Title:	Text proposal for Random access
Document for:	Discussion, Decision

Introduction
This text proposal reflects proposals in multiple contributions [1], [2], [3]. It addresses preamble group calculation, RA-RNTI, fallback during handover and the mapping to SSBs.
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[bookmark: _Toc491781988]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 only one Random Access procedure ongoing at any point in time in a MAC entity. 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-PreambleIndex: Random Access Preamble;
-	ra-PreamblesPerSSB: The total number of preambles in a SSB.
-	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-PreamblesGroupATBD;
	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 X preambles.
Editor's note: The value X to be confirmed by RAN1.
-	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.
-	ra-ResponseWindowSizeTimer: the RA response window size timer;
-	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_POWER_RAMPING_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_POWER_RAMPING_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.
Editor's note: Differentiation of backoff parameter and/or power ramping will be supported..

5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if a set of the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and it is not 0b000000:
2>	select one suitable ra-PreambleIndex from the set of explicitly provided ra-PreambleIndex, where a ra-PreambleIndex is considered suitable if it is corresponding to a SSB whose quality measured on the associated NR-SS or CSI-RS is above a threshold;
Editor's note: The name of the threshold is FFS.
[bookmark: _GoBack]23>	set the PREAMBLE_INDEX to the signalledsuitable ra-PreambleIndex;
1>	else if no ra-PreambleIndex was explicitly provided or if no ra-PreambleIndex from the set of explicitly provided ra-PreambleIndex was suitable:
Editor's note: preamble selection for SI request using msg-1 based/ msg-3 based can be discussed further.
2>	if Msg3 has not yet been transmitted:
3> select one suitable SSB, where an SSB is considered suitable if the quality measured on the associated NR-SS is above a threshold;
Editor's note: The name of the threshold is FFS.
34>	if Random Access Preambles group B exists on the selected SSB; and
34>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA on the selected SSB:
45>	select the Random Access Preambles group B;
34> else:
45>	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 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.
Editor's note: above 0b000000 in selection was removed to correct Editor's mistake.
1>	determine the next available NR-UNIT containing PRACH permitted by the restrictions given by the prach-ConfigIndex;
Editor's note: depending on the RAN1 decision, selection of PRACH resource can be further elaborated.
Editor's note: depending on the RAN1 decision, the ra-PreambleIndex selection may influence when the next available NR unit is if the preamble definition includes time (slot/position within slot)
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).
[bookmark: _Toc491781990]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each preamble:
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep;;
Editor's note: still the above equation needs to be confirmed by having RAN1 input.
Editor's note: the text should be clarified further regarding multiple preamble transmission case.
1>	1>	compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted as follows [TBD];
where t_id is the index of the slot (0≤ t_id <80), SSB_id is the index of the SS block (0 ≤ SSB_id < 64) and f_id is the index of the specified PRACH on that SS block and within that slot, in ascending order of frequency domain (0≤ f_id<
RA-RNTI = 1 + t_id + 80*SSB_id + 80*64 * f_id
	where t_id is the index of the slot (0≤ t_id <80), SSB_id is the index of the SS block (0 ≤ SSB_id < 64) and f_id is the index of the specified PRACH on that SS block and within that slot, in ascending order of frequency domain (0≤ f_id<TBD).

1>	instruct the physical layer to transmit the preamble using the selected PRACH, corresponding RA-RNTI, PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
Editor's note: Details of RA-RNTI calculations are FFS.
Editor's note: Editor thinks the above 'selected PRACH' includes the corresponding cell (e.g. PCell or SCell or PScell).
[bookmark: _Toc491781991]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted, the MAC entity shall:
1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindowSizeTimer is running;
1>	else:
2>	start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the preamble transmission plus [TBD] NR-UNITs;
Editor's note: the above if-statement can be combined since the difference is marginal.
Editor's note: The name of ra-ResponseWindowSizeTimer (which was used in LTE) can be changed later.
Editor's note: The value of TBD duration is FFS. It is a fixed duration and should be as low as possible.
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.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while ra-ResponseWindowSizeTimer is running;
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
1>	if a downlink assignment for this NR-UNIT has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a Backoff Indicator subheader:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3), where the Random Access Preamble identifier corresponds to the PREAMBLE_INDEX if the Random Access Preamble identifier equals PREAMBLE_INDEX modulo ra-PreamblesPerSSB :
3>	consider this Random Access Response reception successful;
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes RAPID only:
4>	consider this Random Access procedure successfully completed; 
4>	indicate the reception of an acknowledgement for the SI-request to upper layers;
Editor's note: above condition can be updated further.
3>	else:
4>	if 'multiple preamble transmission' has been signalled:
5>	stop transmitting remaining preambles, if any; 
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
4>	apply the following actions for the serving cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see subclause 5.2);
5>	indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_RAMPING_COUNTER – 1) * powerRampingStep);
Editor's note: The yellow-highlighted part (and also Timing Advance Command) needs to confirm by RAN1 and RAN2.
5>	process the received UL grant value and indicate it to the lower layers;
4>	if ra-PreambleIndex was explicitly signalled, and it was not 0b000000 (i.e., not selected by the MAC entity):
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission;
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
1>	if ra-ResponseWindowSizeTimer expires, and;
1>	if the Random Access Response has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>	if the notification of UL TX beam change has not been received from lower layers:
3>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: RAN2 should also get confirmation from RAN1on the notification of UL TX beam change. The name of the notification can also be discussed.
2>	if PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed;
2>	if in this Random Access procedure, the Random Access Preamble was selected by MAC:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	delay the subsequent Random Access Preamble transmission by the backoff time;
Editor's note: again, the backoff details can be discussed later.
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
The MAC entity may stop ra-responseWindowSizeTimer (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response transmission.
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