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1	Introduction
In the previous RAN2#106 meeting, the following details for contention resolution in case of CONNECTED mode UE attempting 2-step RA was agreed:
	Agreements
4. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
5. Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced



In this contribution we discuss the remaining FFS point above as well as provide a TP into TS 38.321 for the procedure.
2	FFS on new MAC CE with 12bits TAC
The FFS on defining a new MAC CE for the 12 bits TAC was left considering whether it would be possible to include the TAC into the DCI scheduling the DL assignment or UL grant or whether it would be possible to rely on the current MAC CE with 6 bits TAC.
The former option seems like an overkill reserving 12 bits from DCIs used for both, DL assignments and UL grants, just for the purpose of CONNECTED mode UE performing 2-step Random Access when it is not synchronized – when the synchronization exists, the TAC is not necessary as agreed in the previous meeting. Besides, when such TAC is sent along with the DL assignment, as well the TAC could be provided with a MAC CE. Besides, looking at the DCI formats for PUSCH and PDSCH scheduling defined in [1], there are no reserved bits to use for the purpose.
Observation 1: Reserving 12 bits from DCIs used for both, DL assignments and UL grants, just for the purpose of CONNECTED mode UE performing 2-step Random Access when it is not synchronized is infeasible.
The latter option seems not possible given the TAC provides adjustment relative to the previous timing and would allow adjusting the timing only 32 steps to either direction of the previous timing the UE had, ie., NTA. In case the timing adjustment would be required to be higher, network would have to issue PDCCH order defeating the whole purpose of performing 2-step RA in the first place.
Observation 2: Relying solely to the current TAC MAC CE with 6 bits TAC is infeasible.
On the contrary, there seems to be no issue in defining a new DL MAC CE with 12 bits TAC which can be applied by the NW when the C-RNTI is included into the MsgA by the CONNECTED mode UE. A reserved LCID value can be used to indicate this MAC CE to the UE.
Proposal 1: Define a new DL MAC CE with 12 bits TAC field, reserved LCID can be used to indicate this to the UE.
Proposal 2: Agree on the TP provided in the section 3.
3	TP into TS 38.321
First Modified Subclause
[bookmark: _Toc12751534]5.1	Random Access procedure
(…)
5.1.5a	MsgB reception
Once MsgA is transmitted, the MAC entity shall:
1>	start the MsgB-ResponseWindow at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the MsgA transmission;
1>	monitor the PDCCH of the SpCell while the MsgB-ResponseWindow is running regardless of the possible occurrence of a measurement gap;
1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers; and
1>	if the C-RNTI MAC CE was included in MsgA:
2>	if the timeAlignmentTimer associated with the PTAG is running and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
3>	consider the Contention Resolution successful;
3>	stop MsgB-ResponseWindow;
3>	consider the Random Access procedure successfully completed.
2>	else if a downlink assignment has been received on the PDCCH for the C-RNTI and the received TB is successfully decoded:
3>	if the MAC PDU contains a Long Timing Advance Command MAC CE:
4>	consider the Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
4>	stop MsgB-ResponseWindow;
4>	consider the Random Access procedure successfully completed.
1>	if a downlink assignment has been received on the PDCCH for the MsgB-RNTI and the received TB is successfully decoded:
2>	if the MsgB contains a MAC subPDU with Backoff Indicator:
3>	set the MSGA_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1.
2>	else:
3>	set the MSGA_BACKOFF to 0 ms.
2>	if the MsgB contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see clause 5.1.3):
3>	stop the MsgB-ResponseWindow;
3>	process the received Timing Advance Command (see clause 5.2);
3>	indicate the MsgAReceivedTargetPower and the amount of power ramping applied to the latest MsgA transmission to lower layers (i.e. (MSGA_POWER_RAMPING_COUNTER – 1) × MSGA_POWER_RAMPING_STEP);
3>	process the received UL grant value and indicate it to the lower layers;
3>	set the TEMPORARY_C-RNTI to the value received in the MsgB;
3> obtain the MAC PDU to transmit from the MsgA buffer and store it in the Msg3 buffer;
3>	proceed with Msg3 transmission.
1>	if MsgB-ResponseWindow expires:
2>	consider the Contention Resolution not successful;
2>	flush the HARQ buffer used for transmission of the MAC PDU in the MsgA buffer;
2>	increment MSGA_TRANSMISSION_COUNTER by 1;
2>	if MSGA_TRANSMISSION_COUNTER = MsgATransMax + 1:
3>	indicate a Random Access problem to upper layers.
2>	select a random backoff time according to a uniform distribution between 0 and the MSGA_BACKOFF;
2>	perform the Random Access Resource selection procedure (see clause 5.1.2) after the backoff time.
Next Modified Subclause
[bookmark: _Toc12751541][bookmark: _Toc12751593][bookmark: _Toc12751597]5.2	Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MsgB for an SpCell:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a Long Timing Advance Command is received in response to a MsgA transmission including C-RNTI MAC CE as specified in clause 5.1.5a:
2>	if the timeAlignmentTimer associated with PTAG is not running:
3>	apply the Timing Advance Command for PTAG;
3>	start or restart the timeAlignmentTimer associated with PTAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.

Next Modified Subclause
6.1.3	MAC Control Elements (CEs)
(…)
6.1.3.21	Long Timing Advance Command MAC CE
The Long Timing Advance Command MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1.
It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.21-1):
-	R: Reserved bit, set to 0;
-	Timing Advance Command: This field indicates the index value TA (0, 1, 2… 4095) used to control the amount of timing adjustment that MAC entity has to apply (as specified in TS 38.213 [6]). The length of the field is 12 bits.

[bookmark: _GoBack]
Figure 6.1.3.21-1: Long Timing Advance Command MAC CE
Next Modified Subclause
[bookmark: _Toc12751616]6.2	Formats and parameters
[bookmark: _Toc12751617]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-456
	Reserved

	46
	Long Timing Advance Command

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


End of Modified Subclauses

4	Conclusion
Observation 1: Reserving 12 bits from DCIs used for both, DL assignments and UL grants, just for the purpose of CONNECTED mode UE performing 2-step Random Access when it is not synchronized is infeasible.
Observation 2: Relying solely to the current TAC MAC CE with 6 bits TAC is infeasible.
Proposal 1: Define a new DL MAC CE with 12 bits TAC field, reserved LCID can be used to indicate this to the UE.
Proposal 2: Agree on the TP provided in the section 3.
References
[1]		TS 38.212 v15.6.0, Multiplexing and channel coding



image1.emf
Timing Advance 

Command

R R

Oct 1

Oct 2

Timing Advance Command

R R


Microsoft_Visio_Drawing.vsdx
Timing Advance Command
R
R
Oct 1
Oct 2
Timing Advance Command
R
R



