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1 Introduction
In the last RAN2#109bis-e meeting, the previous RAN2 working assumption that PUR grant is calculated in MAC has been reverted and the following agreements were made for RRC-MAC interactions:
· Revert the previous working assumption, PUR grant is maintained in RRC.
· The handling of ‘m’ counter is moved from MAC to RRC

· RRC configures the lower layers to use PUR grant upon initiation of transmission using PUR.

· FFS: implicitReleaseAfter handling and other RRC-MAC interaction details

This document focuses on the remaining issues of RRC-MAC interactions for PUR.
2 Discussion
2.1 PUR TA timer

In the current RRC [1] and MAC [2] CRs, PUR TA timer will be configured to MAC layer upon reception of RRCConnectionRelease message including PUR configuration and MAC will maintain the PUR TA timer:
	1>
if the RRCConnectionRelease message includes the pur-Config:

2>
if pur-Config is set to setup:

3>
store or replace the PUR configuration provided by the pur-Config;

3>
configure MAC in accordance with the pur-TimeAlignmentTimer;

3>
start maintenance of PUR occasions as specified in 5.3.3.x;


RRC will check with MAC whether the PUR TA timer is still running before initiating transmission using PUR. Corresponding RRC-MAC interactions on the checking procedure have been specified in both RRC and MAC:

RRC:

	5.3.3.19
Timing alignment validation for transmission using PUR

A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:

1>
if pur-TimeAlignmentTimer is configured:

2>
pur-TimeAlignmentTimer is running as confirmed by lower layers;
1>
if pur-RSRP-ChangeThreshold is configured:

2>
since the last TA validation, the serving cell RSRP has not increased by more than rsrp-IncreaseThresh; and

2>
since the last TA validation, the serving cell RSRP has not decreased by more than rsrp-DecreaseThresh;


MAC:

	5.4.7.2
Maintenance of PUR Uplink Time Alignment

MAC entity may have a configurable timer pur-TimeAlignmentTimer when upper layers have configured Preconfigured Uplink Resource as specified in TS 36.331 [8], clause 5.3.8.3.

The MAC entity shall:

-
when pur-TimeAlignmentTimer configuration is received from upper layers:

-
start or restart the pur-TimeAlignmentTimer.
-
when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.212 [5]:

-
apply the Timing Advance Command or the timing advance adjustment;

-
start or restart the pur-TimeAlignmentTimer, if configured.

Upon request from upper layers, MAC entity shall indicate whether pur-TimeAlignmentTimer is running.


Based on above, it seems all RRC-MAC interactions regarding the handling of PUR TA timer have already been captured in TS36.331-g00 and the current RRC/MAC WID CRs. No further RRC-MAC interaction is needed for the handling of PUR TA timer.

Observation 1. No further RRC-MAC interaction is needed for the handling of PUR TA timer.

2.2 implicitReleaseAfter
According to the agreement in the last RAN2 meeting, the handling of implicitReleaseAfter has been moved from MAC to RRC. In the RRC CR:

	5.3.3.x
Maintenance of PUR occasions

The UE configured with pur-Config shall:

……
1>
else if the pur-ImplicitReleaseAfter is configured, for each PUR occasion occurring while the UE is in RRC_IDLE: 

2> if transmission using PUR in accordance with conditions in 5.3.3.1c is not initiated; or

2> if PUR failure indication is received from lower layers:

3>
consider the PUR occasion as skipped;

3>
if pur-ImplicitReleaseAfter number of consecutive PUR occasions have been skipped:

4>
release pur-Config;

4>
discard previously stored pur-Config;


Since the UE will consider one PUR occasion skipped in the following two cases:

· PUR fallback indication is received as response to the PUR transmission.

· No response has been received when pur-ResponseWindowTimer expires.
MAC needs to indicate the above two cases to RRC. This interaction has been captured in the MAC CR:

	-
else if PDCCH indicates fallback for PUR:
-
stop pur-ResponseWindowTimer;

-
indicate to upper layers PUR fallback indication is received. 

-
discard the PUR-RNTI.

-
if the pur-ResponseWindowTimer expires:

-
indicate to upper layers the transmission using PUR has failed; 

-
discard the PUR-RNTI.


Based on above, it seems all RRC-MAC interactions regarding the handling of implicitReleaseAfter have already been captured in the current RRC/MAC WID CRs. No further RRC-MAC interaction is needed for the handling of implicitReleaseAfter.

Observation 2. No further RRC-MAC interaction is needed for the handling of implicitReleaseAfter.

2.3 Handling of PUR grant

It has been agreed that RRC configures MAC to use PUR upon initiating transmission PUR. This has been captured in the RRC WID CR:

· Section 5.3.3.3 for transmitting RRCConnectionRequest message using PUR

· Section 5.3.3.3a for transmitting RRCConnectionResumeRequest message using PUR

· Section 5.3.3.3b for transmitting RRCEarlyDataRequest message using PUR

Taking section 5.3.3.3b as an example:
	The UE shall:

1>
if the UE is initiating CP-EDT in accordance with conditions in 5.3.3.1b:

2>
configure the lower layers to use EDT;

1>
else if the UE is initiating CP transmission using PUR in accordance with conditions in 5.3.3.1c:

2>
configure the lower layers to use PUR;
1>
submit the RRCEarlyDataRequest message to the lower layers for transmission.


Corresponding MAC behaviour are as follows:

	5.4.7.1
Transmission using PUR

Preconfigured Uplink Resource may be configured by upper layers for a UE in enhanced coverage or a BL UE or an NB-IoT UE. When PUR has been configured by upper layers, the following information is provided in PUR-config, as specified in TS 36.331 [8]:

-
Duration of PUR response window pur-ResponseWindowSize;

-
Time alignment timer for PUR, pur-TimeAlignmentTimer, if configured; 

-
Periodicity of resources, pur-Periodicity;

-
Offset indicating PUR starting time, pur-StartTime;

Transmission using PUR is initiated by the RRC layer. When transmission using PUR is initiated, RRC layer provides MAC with PUR-RNTI and uplink grant for transmission using PUR.

If the MAC entity has a PUR -RNTI, the MAC entity shall for each TTI for which RRC layer has provided uplink grant for transmission using PUR:

-
deliver the uplink grant, and the associated HARQ information to the HARQ entity for this TTI.


In the MAC CR, it is assumed that the PUR grant is determined by RRC and delivered to MAC. Thus no determination procedure in MAC is needed. MAC can deliver the PUR grant to corresponding HARQ entity. 
We think the handling of PUR grant between RRC and MAC is very similar to the handling of RA/EDT resource. In RA and EDT procedure, RRC configures MAC with the periodicity and the start offset of corresponding RACH resource. MAC will determine the next available PRACH resource, for example:

	-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex (except for NB-IoT), the PRACH Mask Index (except for NB-IoT, see clause 7.3), physical layer timing requirements, as specified in TS 36.213 [2], and in case of NB-IoT, the subframes occupied by PRACH resources related to a higher enhanced coverage level (a MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);


Although the PUR grant is calculated in RRC to determine whether to use PUR or EDT/RA, we think it still should be up to MAC to determine subframe level resource. Thus we think similar sentence is needed for PUR in MAC specification.
Proposal 1: Similarly to RA and EDT, MAC determines the next available subframe containing PUR according to pur-Periodicity and pur-StartTime provided by RRC.

3 Conclusion

This paper focused on the remaining issues on RRC-MAC interactions for PUR. Corresponding observations and proposal are listed as below:
Observation 1. No further RRC-MAC interaction is needed for the handling of PUR TA timer.

Observation 2. No further RRC-MAC interaction is needed for the handling of implicitReleaseAfter.
Proposal 1: Similarly to RA and EDT, MAC determines the next available subframe containing PUR according to pur-Periodicity and pur-StartTime provided by RRC.
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