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1.
Introduction
In several sections of 36.331, MAC Reset is mentioned. But there is no description regarding MAC Reset in 36.321.
2.
Discussion
2.1 Use case of MAC RESET in RRC specification
According to 36.331, MAC Reset is performed in the following four cases:

2.2.1 Case 1: RRC CONNECTION RE-ESTABLISHMENT procedure

	5.3.7
RRC connection re-establishment

5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
after having detected radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon integrity failure indication from lower layers; or
1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
start timer T311;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 1:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
select a suitable cell in accordance with the cell selection process as specified in [4];


In this case, the expected behavior of MAC is that:

· Configured parameters are kept but not used. For example, mapping information between LCG and logical channel is kept. But it is not used after MAC Reset.
· All the configured functions are kept as suspended. For example, DRX function is not used after MAC Reset.
· All procedures are reset. For example, SR/BSR/RACH/HARQ procedures are reset.

I.e., in this case, MAC configuration is not deleted. But the MAC configuration is not used until RRC Re-establishment procedure ends successfully.
2.1.2 Case 2: RRC CONNECTION RECONFIGURATION procedure
	5.3.5
RRC connection reconfiguration
5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

If the RRCConnectionReconfiguration message includes the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310 and T312, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInformation;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
set the C-RNTI to the value of the newUE-Identity;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE in the target cell, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE in the target cell, including the message used to indicate the successful completion of the procedure;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1>
synchronise to the DL of the target cell;
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
If MAC successfully completes the random access procedure: 

2>
stop timer T304;

2>
If the physicalConfigDedicated is included in the RRCConnectionReconfiguration message:

3>
If the UE needs the SFN of the target cell to apply the PUCCH and Sounding RS configuration:

4>
apply the new PUCCH and Sounding RS configuration upon acquiring the SFN of the target cell;

3>
else:
4>
apply the new PUCCH and Sounding RS configuration;
2> indicate to PDCP to complete the PDCP Re-establishment procedure for all DRBs that are established, if any;

2>
the procedure ends.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.


In this case, the expected behavior of MAC is that:

· Configured parameters are kept and used. For example, number of maximum HARQ retransmission is kept. And it is used again after MAC Reset.
· All the configured functions are kept as activated. For example, DRX function continues after MAC Reset.
· All procedures are reset. For example, SR/BSR/RACH/HARQ procedures are reset.

I.e., in this case, MAC configuration is not deleted. And the MAC configuration is used again as soon as MAC RESET is performed.
2.1.3 Case 3: Transition to RRC_IDLE

	5.3.12
UE actions upon moving from RRC_CONNECTED to RRC_IDLE

Upon moving from RRC_CONNECTED to RRC_IDLE, the UE shall:

1>
reset MAC and re-establish RLC for all RBs that are established;

Editor's note:
The above is to stop ongoing procedures e.g. random access.

1>
stop all timers that are running except T320;
1>
release all radio resources, including release of the RLC entity and the associated PDCP entity for all established RBs;
1>
indicate the release of the RRC connection to upper layers;

1>
enter RRC_IDLE.


In this case, the expected behavior of MAC is that:

· All the configured parameters are deleted.
· Activated the procedure is reset.

· All the functions are deleted.

I.e., in this case, MAC configuration is deleted. 
2.1.4 Case 4: RRC CONNECTION ESTABLISHMENT procedure

	5.3.3
RRC connection establishment

5.3.3.5
Cell re-selection while T300 is running

The UE shall:

1>
If cell reselection occurswhile T300 is running:

2>
stop timer T300;

2>
stop timer T302, if running;

2>
stop timer T303, if running;

2>
stop timer T305, if running;

2>
reset MAC;
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

5.3.3.6
T300 expiry

The UE shall:

1>
If timer T300 expires:

2>
reset MAC;
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:

1>
stop timer T300;

1>
reset MAC;
1>
start timer T302, with the timer value set to the waitTime;

1>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.
5.3.3.9
Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure while the UE has not yet entered RRC_CONNECTED, the UE shall:

1>
stop timer T300, if running;

1>
reset MAC;
	


In this case, the expected behavior of MAC is that:

· Activated procedures are reset.

Because the UE is in RRC_Idle mode, there was no configured parameter or function. Thus, there is no need to deactivate. But in general, case 4 can be handled in the same way as case 3.
Above discussion can be summarized as in the following table.

	
	Reestablishment
	Reconfiguration
	RRC_Idle
	Establishment

	Parameter (e.g., C-RNTI/ LCID mapping, etc.)
	Keep and don’t use
	Keep and use
	Delete
	No change

	Function (e.g., DRX, etc.)
	Keep as suspended
	Continue
	Delete (deactivate)
	No change

	Procedure (e.g., HARQ/RACH, etc.)
	Reset
	Reset
	Reset
	Reset


As seen in the table above, the expected action is different for each case. Additional analysis is in Annex.
Proposal:

- discuss and clarify what is meant or expected by the term “Reset MAC” in RRC specification in each case

- check whether the above analysis is correct

2.2 Options for the description of MAC Reset

Following options can be considered:
Option 1: “MAC RESET” describes only “Reset of MAC procedures”
In this option, the section for “MAC Reset” only includes resetting of basic MAC procedure such as RACH/HARQ/SR/BSR procedure. These procedures are common for all the cases.
In addition to that, RRC specification states additional required action such as management of parameters or functions. Following is one example.

	TS 36.321

5.9 MAC Reset
MAC entity should do:

· BSR is reset.

· RACH is reset.

· HARQ is reset

· Other actions…
TS 36.331

5.3.7
RRC connection re-establishment

5.3.7.2
  Initiation
RRC entity should do:

· Reset MAC

· Indicate to MAC to suspend XXX function.

· Indicate to MAC not to use XXX parameter.

· Other actions…..

5.3.5
RRC connection reconfiguration

5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)
RRC entity should do:

· Reset MAC

· Indicate to MAC to continue XXX function.

· Indicate to MAC to continue the use XXX parameter.

· Other actions…..

5.3.12 UE actions upon moving from RRC_CONNECTED to RRC_IDLE
RRC entity should do:

· Reset MAC

· Indicate to MAC to disable XXX function.

· Indicate to MAC to delete XXX parameter.


Option 2: Actions for “Reconfiguration” is baseline for “MAC RESET”
In this option, the expected action for MAC Reset at ‘reconfiguration” is described in section for “MAC RESET”. And differences for other cases are described in RRC specification.
Following is one example:
	TS 36.321

5.9 MAC Reset

MAC entity should do:

· BSR is reset.

· RACH is reset.

· HARQ is reset

· Keep using XXX function, if configured.

· Keep using YYY parameter for zzz.

· other actions…
TS 36.331

5.3.7
RRC connection re-establishment

5.3.7.2
  Initiation
RRC entity should do:

· Reset MAC

· Indicate to MAC to disable XXX function.

· Indicate to MAC not to use XXX parameter.

· Other actions…..

5.3.5
RRC connection reconfiguration

5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)
RRC entity should do:

· Reset MAC
· Other actions…..


Option 3: Actions for “Idle” is baseline for “MAC RESET”
In this option, the expected action for MAC Reset at ‘Idle mode” is described in section for “MAC RESET”. And differences for other cases are described in RRC specification.
Following is one example:
	TS 36.321

5.9 MAC Reset

MAC entity should:

· BSR is reset.

· RACH is reset.

· HARQ is reset

· Delete all the configured parameter

· Disable all the configured function

· Other actions…
TS 36.331

5.3.7
RRC connection re-establishment

5.3.7.2
  Initiation
RRC entity should:

· Reset MAC

· Other actions…..

5.3.5
RRC connection reconfiguration

5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)
RRC entity should:

· Reset MAC

· Configure MAC to use XXX function, if configured.

· Configure MAC to use YYY parameter for zzz.

· Other actions…..

5.3.12 UE actions upon moving from RRC_CONNECTED to RRC_IDLE
RRC entity should:

· Reset MAC


Describing MAC operation in RRC specification as in above option 1 or 2 is not new. The action of MAC is often described in RRC specification. One example is section 5.3.10.5 copied below. 
Because, when RRCConnectionReconfiguration message includes the mobilityControlInformation, MAC Reset is always performed. Then, “MAC Reset” related section either in 36.331 or in 36.321 can include following text in yellow.
	5.3.10
Radio resource configuration

5.3.10.5
Physical channel reconfiguration

The UE shall:
1>
if the received radioResourceConfiguration includes the physicalConfigDedicated:

2>
if the current UE configuration does not include a physical channel configuration (physical channel establishment):

3>
establish the physical channel configuration in accordance with the received physicalConfigDedicated;

2>
else:

3>
reconfigure the physical channel configuration in accordance with the received physicalConfigDedicated;

1>
apply the default configuration applicable for the antennaInformation as specified in 9.2.3, until explicitly receiving a configuration;

1>
if the received RRCConnectionReconfiguration message includes the mobilityControlInformation:
2>
if SPS resource is activated:

3>
deactivate SPS resource;


Proposal:

It is proposed to take option 1:

- Section “MAC Reset” in 36.321 describes actions that are common for all the scenarios where “MAC RESET” is referenced in RRC specification.

- Any exceptions or additionally required actions when “MAC Reset” is performed are described in RRC specification.

2.3 MAC Re-configuration
Currently in the MAC specification, section 5.8 is a place holder for “MAC Re-configuration” procedure. But it is not clear what will be described in 36.321 and what will be specified in 36.331. Let’s consider following IE as an example.
	PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-Configuration




PDSCH-ConfigDedicated,






-- need FFS


pucch-Configuration




PUCCH-ConfigDedicated


OPTIONAL,

-- need OC


uplinkPowerControl




UplinkPowerControlDedicated

OPTIONAL,

-- need OC


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Configuration 

OPTIONAL,

-- need OC


tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Configuration 

OPTIONAL,

-- need OC


cqi-Reporting





CQI-Reporting




OPTIONAL,

-- need OC


soundingRsUl-Config




SoundingRsUl-ConfigDedicated
OPTIONAL,

-- need OC


antennaInformation




CHOICE {



explicit






AntennaInformationDedicated,



default







NULL


}

OPTIONAL,
















-- need OC


schedulingRequestConfig



SchedulingRequest-Configuration OPTIONAL, 

-- need OC

...

}

-- ASN1STOP


The IE schedulingRequestConfig is defined as “OC”. If this IE is includes in Handover message, the UE should use the new configuration after attaching to target. If this IE is not included in Handover message and the UE was using D-SR channel before Handover, the UE should use the exiting configuration in the new cell.
The current assumption in RAN2 is that Random Access procedure is used during Handover. The logic is: after synchronization to target cell, RRC Reconfiguration Complete message is delivered to lower layer. This RRC message triggers BSR procedure and eventually triggers RACH procedure. 

If this is the case, the UE should not use D-SR resource allocated by RRC Reconfiguration message. I.e., until successful RACH procedure, the UE should not used D-SR channel. It seems that there are two ways of modeling:

Model 1: RRC is in charge. 36.331 states what to do.
1) MAC is reset. 

2) MAC is reconfigured with new RACH configuration to access target cell. During this MAC Re-configuration, old D-SR configuration is released.

3) RACH is performed.

4) After successful RACH procedure, RRC orders second MAC re-configuration to configure D-SR channel.
Model 2: MAC is in charge. 36.321 states what to do.
1) MAC is reset. 

2) MAC is reconfigured with new RACH configuration to access target cell. During this re-configuration, D-SR information is also delivered to MAC. MAC delays the use of this D-SR information until RACH or HO is completed. 
3) RACH is performed.

4) After successful RACH procedure, MAC starts to use D-SR channel.

Proposal:
Decide which model is used in the description of MAC Re-configuration.

2.4 Miscellaneous
In the current RRC Specification, it is not clear which sentence is related to the “MAC Reconfiguration”. 

	5.3.10.4
Transport channel reconfiguration

The UE shall:

1>
if the received radioResourceConfiguration includes the IE MAC-MainConfiguration:

2>
if the current UE configuration does not include a DL-SCH transport channel configuration (DL-SCH establishment):

3>
if the transportChannelConfig is set to ‘explicit’:
4>
establish an DL-SCH transport channel in accordance with the received dl-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
establish a DL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;

2>
else:

3>
if the transportChannelConfig is set to ‘explicit’:
4>
reconfigure the DL-SCH transport channel in accordance with the received dl-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
reconfigure the DL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;


Maybe, the text highlighted in above can be interpreted as related to MAC Reconfiguration. Then, it may be better to explicitly state as MAC Re-configuration.
3.
Conclusion
It is proposed to discuss and agree on the proposals described in each section.
4.
Reference
[1] R2-085250, Proposed CR to 36.321 Correction to MAC RAR, LG Electronics Inc.

5.
ANNEX A

Following table shows what needs to be considered at each case:

	Procedure
	Discussion
	Action for Reestablishment
	Action for reconfiguration
(inter cell HO)
	Action for Idle

	RACH
	Most initialization is performed in section 5.1.1 which will start after MAC Reset. 

Thus, for case 1 and 2, just stopping of RACH procedure seems enough. 
	- Stop RACH.


	- Stop RACH.


	- Stop RACH.

- Clear  [Message 3]

- Stop Contention resolution timer

	UL Time Alignment
	In case of HO to same cell, there is no need to reset TA timer immediately.
	- expire TA timer
	- At HO to the other cell, TAC value in RAR with random preamble restarts TAT.
	- camping on the other cell, expire TA Timer

	DL HARQ
	Buffer corruption should be prevented

After reset, every transmission is “very first transmission” for HARQ processes. Then, section 5.3.2.1 will flush buffer.
	- consider the first transmission as “very first”
	- consider the first transmission as “very first”
	- consider the first transmission as “very first”

	UL HARQ
	Buffer corruption should be prevented

After reset, every transmission is “very first transmission” for HARQ processes. Then, section 5.4.2.1 and 5.4.2.2 will replace buffer.
	- consider the first transmission as “very first”
	- consider the first transmission as “very first”
	- consider the first transmission as “very first”

	SPS
	Clear resource configuration for SPS.
	- consider no grant is configured
	- consider no grant is configured
	- consider no grant is configured

	RNTI
	At RLF/HOF, C-RNTI should be regarded as invalid until successful re-establishment.

Idle mode UE does not have C-RNTI.

HO message always includes c-rnti.
	- consider C-RNTI as invalid
	- consider C-RNTI as invalid
	- consider C-RNTI as invalid

	MEASUREMENT 
	Measurement Gap configuration should be suspended at least at RLF/HOF.
	- consider measurement gap configuration as invalid.
	?
	- delete measurement gap configuration

	BSR
	Clear Pending BSR.

Stop periodic BSR timer

In case of RLF/HOF, new cell may change LCG/LC mapping.
	- Clear Pending BSR

- Stop periodic BSR timer

- Invalidate LCG/LC mapping
	- Clear Pending BSR

- Stop periodic BSR timer
	- Clear Pending BSR

- Stop periodic BSR timer

- Invalidate LCG/LC mapping

	SR
	Clear Pending SR
D-SR/CQI configuration continues?
	- Clear Pending SR
- Disable D-SR?
	- Clear Pending SR
- Disable D-SR?
	- Clear Pending SR
- Disable D-SR?

	Multiplexing and assembly
	Token and bucket value is initialized at HO.

FFS whether Bj increment is stopped at RLF.
	- Stop Bj increment?
	- Initialize Bj
	- Clear PBR parameter

	DRX
	At HO, UE will monitor PDCCH due to RACH. After that, UE takes actions according to PDCCH command. No special action seems to be needed.

At RLF/HOF, DRX function should not be used until successful completion of RRC Re-establishment procedure.
	- Deactivate DRX configuration
	???
	- Remove DRX configuration
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