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	Reason for change:
	For U-plane C-IoT optimisation, a new procedure of suspending/resuming RRC connection is supposed to be introduced. For resuming an RRC connection either the full length of Resume ID or the trancated Resume ID is included in the RRCConnectionResumeRequest message, which is up to NW choice. If the full length of Resume ID is used, there exists two CCCH SDU sizes; one is 48 bits for RRCConnectionRequest and RRCConnectionReestablishmentRequest, the other is 64 bits for RRCConnectionResumeRequest. For the eNB to learn the CCCH SDU size which the UE is about to send, the current RACH partitioning mechanism has to be extended. In addition, it is not clear how the CCCH SDU larger than 48 bits is contained in the UE Contention Resolution Identity MAC CE.

	
	

	Summary of change:
	UE selects RA preamble group B such if the CCCH SDU size is greater than messageSizeGroupA irrespective of the pathloss threshold. The Contention resolution MAC CE is constructed by truncating the UL CCCH to (first) 48 bits.
Rev1:

· The condition of selecting group B is changed to compare the CCCH SDU size plus MAC header with messageSizeGroupA.

· Trancted UE Contention Resolution Identity MAC CE is added.
· RACH preamble grouping is applied for BL UEs and UEs in EC
Rev.2:

· The condition of selecting RA preamble group B is modified to clarify that the UE selects group A if the condition for group B is not met.

· The condition where RACH preamble grouping is applied for BL UEs and UEs in EC is clarified.

· Impact analysis is added.

Rev.3:
· A typo is fixed (calcuated -> calculated).

Impact analysis:

Impacted functionality:

RA resource selection, UE contention resolution ID MAC CE

Inter-operability:

If the proposed change is implemented by the UE and not by the eNB, the UE does not use the increased CCCH SDU size at all and follows the legacy RACH partitioning rule. This is because this change is related to U-plane C-IoT optimisation and the eNB does not indicate the functional support together with the allowed bit of full resume ID in broadcast if not supported. It can also be observed for the trancated UE contention resolution ID since the UE follows the legacy mechanism if not supported by the eNB.

If the proposed change is implemented by the eNB and not by the UE, the UE follows the legacy RACH partitioning machanism as well as the legacy UE contention resolution ID.

	
	

	Consequences if not approved:
	If the eNB uses group B for legacy UEs (not supporting RRC suspend/resume), utilizing the current RA preamble partitioning as it is results in deteriorating the successful rate of RRC connection (re)establishment for legacy UEs. In addition, it remains unclear in the specification how the CCCH SDU larger than 48 bits is contained in the UE Contention Resolution Identity MAC CE.
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	Other comments:
	


5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for SpCell.
Before the procedure can be initiated, the following information for related Serving Cell is assumed to be available except for BL UEs or UEs in enhanced coverage [8], unless explicitly stated otherwise:

-
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group (SpCell only):


The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:


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, the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10], and the offset between the preamble and Msg3, deltaPreambleMsg3, that are required for selecting one of the two groups of Random Access Preambles (SpCell only).

-
the RA response window size ra-ResponseWindowSize.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax.

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).

-
the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx (SpCell only).
-
the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only).

NOTE:
The above parameters may be updated from upper layers before each Random Access procedure is initiated.

The following information for related Serving Cell is assumed to be available before the procedure can be initiated for BL UEs or UEs in enhanced coverage [8]:

-
the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.
-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group, preambleMappingInfoList (SpCell only):


The preambles that are contained in Random Access Preambles groups for each CE level, if it exists, are calculated from the parameters firstPreamble and lastPreamble
-
the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell; RSRP-ThresholdsPrachInfoList.
-
the maximum number of preamble transmission per enhanced coverage level supported in the Serving Cell; maxNumPreambleAttemptCE.

-
the number of repetitions required for preamble transmission attempt per enhanced coverage level supported in the Serving Cell; numRepetitionPerPreambleAttempt.

-
the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].
-
the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.
-
the maximum number of preamble transmission preambleTransMax-CE.
- 
if sizeOfRA-PreamblesGroupA is not equal to numberOfRA-Preambles, then Random Access Preambles group B exists for all enhanced coverage levels and is calculated as above.
The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;
-
if the UE is a BL UE or a UE in enhanced coverage:

-
set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;

-
if the RSRP threshold of CE level 3 is configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 3 then:

-
the MAC entity considers to be in CE level 3;

-
else if the RSRP threshold of CE level 2 configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 2 then:

-
the MAC entity considers to be in CE level 2;

-
else if the measured RSRP is less than the RSRP threshold of CE level 1 as configured by upper layers in rsrp-ThresholdsPrachInfoList then:

-
the MAC entity considers to be in CE level 1;

-
else:

-
the MAC entity considers to be in CE level 0;

-
select the Random Access Preambles group, ra-ResponseWindowSize, mac-ContentionResolutionTimer and PRACH resource corresponding to the selected CE level;

-
set the backoff parameter value to 0 ms;

-
for the RN, suspend any RN subframe configuration; 

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE:
There is only one Random Access procedure ongoing at any point in time in a MAC entity. If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

5.1.2
Random Access Resource selection

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the MAC entity as follows:

-
If Msg3 has not yet been transmitted, the MAC entity shall, except for BL UEs or UEs in enhanced coverage in case preamble group B does not exists, or for NB-IoT UEs:

-
if Random Access Preambles group B exists and any of the following events occur:

-
the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB;
-
the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC header is greater than messageSizeGroupA;
-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the MAC entity shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements [2]  (a MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

	The Next Change


5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH. If the UE is a BL UE or a UE in enhanced coverage, the MAC entity shall use the mac-ContentionResolutionTimer for the corresponding enhanced coverage level if it exists.

Once Msg3 is transmitted, the MAC entity shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the 48 first bits of the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else

-
discard the Temporary C-RNTI;

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;

-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the MAC entity shall:

-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;

-
if the notification of power ramping suspension has not been received from lower layers:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1; 

-
if the UE is a BL UE or a UE in enhanced coverage:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:

-
indicate a Random Access problem to upper layers.

-
else:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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6.1.3.4
UE Contention Resolution Identity MAC Control Element

The UE Contention Resolution Identity MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1. This control element has a fixed 48-bit size and consists of a single field defined as follows (figure 6.1.3.4-1)

-
UE Contention Resolution Identity: This field contains the uplink CCCH SDU if the uplink CCCH SDU is 48 bits long. If the CCCH SDU is longer than 48 bits, this field contains the first 48 bits of the uplink CCCH SDU.


[image: image1.emf]UE Contention Resolution Identity Oct 1

UE Contention Resolution Identity Oct 2

UE Contention Resolution Identity Oct 3

UE Contention Resolution Identity Oct 4

UE Contention Resolution Identity Oct 5

UE Contention Resolution Identity Oct 6


Figure 6.1.3.4-1: UE Contention Resolution Identity MAC control element
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