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1 Introduction

Last meeting RAN2 agreed to the following points. 
	Options:

2b  Truncated Resume ID in msg 3  and Remainder in (a new/different) msg5 if needed

2c  Truncated Resume ID or Full Resume ID in msg 3 (e.g indicated in SIB)

2d Full Resume ID in msg 3 and PRACH partitioning used to differentaite new and legacy UEs

=>  Introduce 2c ("Truncated Resume ID or Full Resume ID in msg 3 (e.g indicated in SIB)")

=>  The legacy PRACH partition could be used in combination with 2c. Whether the current PRACH partition mechanism needs extension can be discussed at the next meeting.


This contribution discusses remaining issues taking above agreements into account.
2 Details on 2C + PRACH partitioning: Normal UE
Figure 1 show an example signalling flow resulted from the agreements and from the draft CR [1].
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Figure 1
Preamble group selection and resume ID selection may take jointly. The basic principle would be that full ID is sent when preamble group B is configured and selected. Then, we may need to address 4 scenarios based on preamble group configuration and full ID requirement for a given cell. 

<Table 1>

	PRACH partitioning in the current cell where resume procedure is triggered
	Supported resume ID in the current cell where resume procedure is triggered

	
	Truncated ID 
(no useFullResumeID in SIB2)
	Full ID 
(useFullResumeID in SIB2)

	only Group A 
(e.g. no messagePowerOffsetGroupB in SIB2)
	Scenario 1

UE selects Group A & TID
	Scenario 3

Invalid configuration

	both Group A and B
	Scenario 2

UE selects Group A & TID
	Scenario 4

need further study


If the current cell does not require full ID (no useFullResumeID in SIB2), UE behaviour is simple and straightforward. Since ENB can do the required function with the truncated ID, there is no need for UE to send full ID. Then 56 bit RRCConnectionResumeRequest suffices and UE can select group A regardless of the current channel condition and of PRACH partitioning (Scenario 1 and 2).

If the current cell does require full ID but not configure preamble group B, the configuration could be considered invalid (Scenario 3). There is no benefit/reason for the network to configure as such. Defining UE behaviour for such bad network implementation is usually out of scope of 3GPP standardization.

On the scenario 4 where the current cell requires full ID and configures preamble group B, the channel condition should be taken into account. If the channel is sufficiently good for larger Msg 3 (i.e. Pathloss < PCMAX,c – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB), UE shall select larger RRCConnectionResumeRequest with full ID and preamble group B, which is non-controversial. The question is around the case when the channel condition is not good enough (i.e. Pathloss ≥ PCMAX,c – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB) but UE is required to send full ID. UE could either send the larger RRCConnectionResumeRequest neglecting the increased interference or give up resume procedure and just fall back to legacy RRC connection setup procedure.

Table 2 summarizes both options.
<Table 2>
	Scenario 4:
useFullResumeID and preamblesGroupAConfig in SIB2 (i.e. Full ID is required and preamble group B is configured)

	
	Option 1
	Option 2

	Channel is good enough to select preamble group B
	Larger message with FID

Preamble group B
	Larger message with FID

Preamble group B

	Channel is not good enough to select preamble group B
	Fall back to RRC connection setup procedure

Preamble group A
	Larger message with FID

Preamble group B

	Drawbacks
	Resume procedure is triggered less often than in option 2

Complex UE behaviour comparing to that of option 2
	Impact to the other legacy UEs by sending large Msg 3 in unfavourable channel condition;

RACH failure rate increase


In our view, option 2 means higher uplink interference (which impact to all UEs) for signalling reduction (which gives benefits only for fraction of UEs) and is not justified. As seen in the TP in the Annex, additional complexity due to option 1 is also marginal.
Proposal 1: If useFullResumeID is broadcast in SIB 2 and channel condition is not eligible for preamble group B, UE falls back to the legacy procedure, i.e. RRC connection establishment procedure (UE sends RRCConnectionRequest instead of RRCConnectionResumeRequest)
3 Details on 2C + PRACH partitioning: eMTC UE
The difference comparing to normal UE is that there is no preamble group partitioning for eMTC UE in terms of Msg 3 size. There is PRACH partitioning per CE level as shown below. However there is no PRACH partitioning within a CE level, and eMTC UE cannot indicate larger Msg 3 should be sent.  

RACH-CE-LevelInfo-r13 ::=

SEQUENCE {


preambleMappingInfo-r13



SEQUENCE {



firstPreamble-r13




INTEGER(0..63),



lastPreamble-r13




INTEGER(0..63)

},

ra-ResponseWindowSize-r13


ENUMERATED {sf20, sf50, sf80, sf120, sf180,













sf240, sf320, sf400},

mac-ContentionResolutionTimer-r13
ENUMERATED {sf80, sf100, sf120,













sf160, sf200, sf240, sf480, sf960},


rar-HoppingConfig-r13



ENUMERATED {on,off},


...

}

One can think about further PRACH partitioning to give eMTC UE the ability indicating larger Msg 3. It however requires substantial changes both in ASN.1 and UE behaviour. 

On the other hand, one can strive for simpler solution by limiting network deployment flexibility. For eMTC, it would be more feasible to support larger Msg 3 even in the bad radio condition thanks to increased number of retransmissions. Then one simple approach would be to mandate ENB to allocate the larger RAR UL grant if it broadcasts useFullResumeID.   
Then table 1 can be simplified like table 3 below.
<Table 3>

	PRACH partitioning in the current cell where resume procedure is triggered
	Supported resume ID in the current cell where resume procedure is triggered

	
	Truncated ID (no useFullResumeID in SIB2)
	Full ID (useFullResumeID in SIB2)

	RACH-CE-LevelInfo per supported CE level
	UE selects the preamble group  corresponding to the CE & TID
	UE selects the preamble group  corresponding to the CE & FID


Proposal 2: eMTC ENB allocates larger UL grant in RAR if it broadcasts useFullResumeID
Proposal 3: eMTC UE selects the type of RESUME ID only according to the presence of useFullResumeID in SIB2

4 Other issues
Table 4 shows the possible size of RRCConnectionResumeRequest message according to the type of RESUME ID.

<Table 4>

	
	RRCConnectionResumeRequest w/ truncated ID
	RRCConnectionResumeRequest w/ full ID

	Short MAC-I
	16 bit

	Establishment Cause
	3 bit

	Resume ID
	24 bit
	40 bit

	Overhead for future extension
	4 bit

	Spare
	1 bit

	Total size
	48 bit
	64 bit

	TB size 
	56 bit
	72 bit


Both 56 bit transport block size and 72 bit transport block size are supported either with 1 PRB or 2 PRB as shown in table 5.

<Table 5>
	ITBS
	NPRB

	
	1
	2
	3
	...

	0
	16
	32
	56
	

	1
	24
	56
	88
	

	2
	32
	72
	144
	

	3
	40
	104
	176
	

	4
	56
	120
	208
	

	5
	72
	144
	224
	

	...
	
	
	
	


Based on above observations, it seems plausible to assume that 72 bit transport block size is allocated for the larger RRCConnectionResumeRequest message. Then the next question is whether allocating 72 bit UL grant for UE wishing to transmit full ID is possible under the current parameter set.

By setting messageSizeGroupA to b56, ENB can distinguish whether the message 3 size is greater than 56 bit or not. In such configuration, ENB can allocate 72 bit for UE having transmitted a preamble of group B and allocate 56 bit for UE having transmitted a preamble of group A. In such configuration, messagePowerOffsetGroupB can be set to proper value (no need to set to minusinfinity) according to its cell coverage.
Proposal 4: To confirm that the current values of messageSizeGroupA and messagePowerOffsetGroupB are sufficient to ensure the intended UE behaviour and ENB behaviour.

Proposal 5: To confirm that ENB is not forced to set messagePowerOffsetGroupB to minusinfinity 
5 Conclusion
To complete the stage 3 specification of CIOT UP optimization, 5 proposals are made.

Proposal 1: If useFullResumeID is broadcast in SIB 2 and channel condition is not eligible for preamble group B, UE falls back to the legacy procedure, i.e. RRC connection establishment procedure (UE sends RRCConnectionRequest instead of RRCConnectionResumeRequest)
Proposal 2: eMTC ENB allocates larger UL grant in RAR if it broadcasts useFullResumeID

Proposal 3: eMTC UE selects the type of RESUME ID only according to the presence of useFullResumeID in SIB2

Proposal 4: To confirm that the current values of messageSizeGroupA and messagePowerOffsetGroupB are sufficient to ensure the intended UE behaviour and ENB behaviour.

Proposal 5: To confirm that ENB is not forced to set messagePowerOffsetGroupB to minusinfinity 

Text Proposal to capture the proposal 1 and proposal 3 is in the Annex, whose baseline is the draft CR [1].
Reference
[1]

R2-16xxxx
36.331 Running CR to capture C-IoT optimizations for non-NB-IoT UEs
Ericsson
Annex. Text Proposal for proposal 1 and proposal 3
5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE.

Upon initiation of the procedure, the UE shall:

1>
if SystemInformationBlockType2 includes ac-BarringPerPLMN-List and the ac-BarringPerPLMN-List contains an AC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]):
2>
select the AC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers;
2>
in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of access barring parameters in this entry) irrespective of the common access barring parameters included in SystemInformationBlockType2;

1>
else

2>
in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of these parameters) included in SystemInformationBlockType2;
1>
if SystemInformationBlockType2 contains ACDC-BarringPerPLMN-List and the ACDC-BarringPerPLMN-List contains an ACDC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]):
2>
select the ACDC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers;

2>
in the remainder of this procedure, use the selected ACDC-BarringPerPLMN entry for ACDC barring check (i.e. presence or absence of access barring parameters in this entry) irrespective of the ACDC-BarringForCommon parameters included in SystemInformationBlockType2;
1>
else:

2>
in the remainder of this procedure use the ACDC-BarringForCommon (i.e. presence or absence of these parameters) included in SystemInformationBlockType2 for ACDC barring check;

1>
if upper layers indicate that the RRC connection is subject to EAB (see TS 24.301 [35]):

2>
if the result of the EAB check, as specified in 5.3.3.12, is that access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection and that EAB is applicable, upon which the procedure ends;
1>
if upper layers indicate that the RRC connection is subject to ACDC (see TS 24.301 [35]), SystemInformationBlockType2 contains BarringPerACDC-CategoryList, and acdc-HPLMNonly indicates that ACDC is applicable for the UE:

2>
if the BarringPerACDC-CategoryList contains a BarringPerACDC-Category entry corresponding to the ACDC category selected by upper layers:
3>
select the BarringPerACDC-Category entry corresponding to the ACDC category selected by upper layers;
2>
else:

3>
select the last BarringPerACDC-Category entry in the BarringPerACDC-CategoryList;
2>
stop timer T308, if running;

2>
perform access barring check as specified in 5.3.3.13, using T308 as "Tbarring" and acdc-BarringConfig in the BarringPerACDC-Category as "ACDC barring parameter";
2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection and that access barring is applicable due to ACDC, upon which the procedure ends;
1>
else if the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for emergency calls:

2>
if SystemInformationBlockType2 includes the ac-BarringInfo:
3>
if the ac-BarringForEmergency is set to TRUE:

4>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

NOTE 1:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.

5>
if the ac-BarringInfo includes ac-BarringForMO-Data, and for all of these valid Access Classes for the UE, the corresponding bit in the ac-BarringForSpecialAC contained in ac-BarringForMO-Data is set to one:

6>
consider access to the cell as barred;

4>
else:

5>
consider access to the cell as barred;

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

2>
if access to the cell is barred:

3>
if SystemInformationBlockType2 includes ac-BarringForCSFB or the UE does not support CS fallback:

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls is applicable, upon which the procedure ends;

3>
else (SystemInformationBlockType2 does not include ac-BarringForCSFB and the UE supports CS fallback):

4>
if timer T306 is not running, start T306 with the timer value of T303;

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating signalling:

2>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating signalling is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating CS fallback:

2>
if SystemInformationBlockType2 includes ac-BarringForCSFB:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForCSFB as "AC barring parameter";

3>
if access to the cell is barred:

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating CS fallback is applicable, due to ac-BarringForCSFB, upon which the procedure ends;
2>
else:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

3>
if access to the cell is barred:

4>
if timer T303 is not running, start T303 with the timer value of T306;

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating CS fallback and mobile originating calls is applicable, due to ac-BarringForMO-Data, upon which the procedure ends;
1>
else if the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating MMTEL video, mobile originating SMSoIP or mobile originating SMS:

2>
if the UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2>
if the UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVideo; or

2>
if the UE is establishing the RRC connection for mobile originating SMSoIP or SMS and SystemInformationBlockType2 includes ac-BarringSkipForSMS:
3> consider access to the cell as not barred;

2>
else:

3>
if establishmentCause received from higher layers is set to mo-Signalling (including the case that mo-Signalling is replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall according to the subclause 5.3.3.3):

4>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";

4>
if access to the cell is barred:

5>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating signalling is applicable, upon which the procedure ends;

3>
if establishmentCause received from higher layers is set to mo-Data (including the case that mo-Data is replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall according to the subclause 5.3.3.3):
4>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

4>
if access to the cell is barred:

5>
if SystemInformationBlockType2 includes ac-BarringForCSFB or the UE does not support CS fallback:

6>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls is applicable, upon which the procedure ends;
5>
else (SystemInformationBlockType2 does not include ac-BarringForCSFB and the UE supports CS fallback):

6>
if timer T306 is not running, start T306 with the timer value of T303;

6>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure ends;
1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
start timer T300;

1>
if the UE is establishing an RRC connection:
2> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;
1> else if the UE is resuming an RRC connection:
2 > if upCIoTEPSOptimisationAllowed is indicated in SystemInformationBlockType2:
3>
if the UE is neither a NB-IoT UE, BL UE nor UE in CE; and

3> if useFullResumeID is signalled in SystemInformationBlockType2 and the pathloss is greater than or equal to PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB


4>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

3> else;
4>
initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a;
2 > else:

3> release the stored UE context;

3>
indicate to upper layers that the RRC connection resume has failed;  

3>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;
NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon cell re-selection.
5.3.3.3a
Actions related to transmission of RRCConnectionResumeRequest message
// no change comparing to the baseline CR. Included here only for reader’s understanding//

The UE shall set the contents of RRCConnectionResumeRequest message as follows:

1>
if the UE is a NB-IoT UE or useFullResumeID is signalled in SystemInformationBlockType2:
2>
set the resumeIdentity to the stored value;

1> else

2>
set the resumeIdentity to the 24 most signicant bits of the stored resume ID;

Editors note: It is FFS if the truncated ID is 24 most significant bits

1> if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication: 
2>
set the resumeCause to mo-VoiceCall;
1> else

2> set the resumeCause in accordance with the information received from upper layers;
1>
set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:

2>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarResumeMAC-Input;

2>
with the KRRCint key and the previously configured integrity protection algorithm; and

2>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.
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