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[bookmark: _Ref492503575]Introduction
During the RRC and MAC running CR discussions, several aspects were not concluded on RRC-MAC interaction for PUR operation. We propose resolution to some of the FFSes.
Discussion
Various operations in PUR require interaction between RRC and MAC. For example, RRC is used for PUR request and configuration, however MAC is responsible for preparing UL PDU and send it to PHY for transmission using PUR.
PUR completion indication from PHY
In the RRC running CR, following is captured:
5.3.3.3x	UE actions upon receiving PUR completion indication from lower layers
Upon indication from lower layers that CP transmission using PUR is successfully completed, the UE shall perform the actions specified in 5.3.3.4b as if an empty RRCEarlyDataComplete message was received.
[bookmark: _Hlk26361877]Editor’s Note: Additional details is needed for the case if any RRC parameter is updated by L1 ACK.
Editor’s Note: Additional details may be needed regarding RRC-MAC interaction.
Related to the first Editor’s note, RAN1 has agreed the following:
	If format 6-0A CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones, the remaining fields are set as follows:
-     ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in subclause 9.1.5.3 of [3]
-     PUSCH repetition adjustment – 2 bits as defined in subclause 8.0 of [3]
-     Timing advance adjustment – 6 bits as defined in subclause 4.2.3 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-     All the remaining bits in format 6-0A are set to zero 



The procedure about the ACK/fallback procedure is captured in RAN1 specification TS 36.213, subclause 9.1.5.3 as follows
	9.1.5.3            Preconfigured Uplink Resource ACK/fallback procedure 
If a UE has initiated a PUSCH transmission using preconfigured uplink resource on a given serving cell, and upon detection of a PDCCH with DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI intended for the UE within the PUR search space window as defined in Subclause 9.1.5, and the corresponding DCI is for PUR ACK feedback indication (as defined in [4]), the UE shall deliver the PUR ACK/fallback indication, as signalled on the PDCCH, to the higher layers. 



It is clear from the above that PHY shall deliver the PUR ACK/fallback indication as signalled on the PDCCH to the higher layers. 
For the case of PUR ACK, MAC running CR section 5.4.x.1 captures some MAC procedure and further captures that PUR success indication is provided to upper layers. Consequently, behaviour on PUR ACK is already captured in TS 36.331 as shown above. Reference to TS 36.213 subclause 9.1.5.3 should be added for clarity. 
For the case of PUR NACK/fallback, there is FFS note in the MAC running CR. And nothing is captured in RRC so far.
The PUR fallback indicator indicator in DCI does not differentiate whether UE should initiate EDT or RACH. Further, RAN2 has previously agreed (in different meetings):
Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.
RAN2 notes RAN1#96 agreement “After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.” contradicts with RAN2#107 agreement. RAN2 reconfirms the RAN2#107 agreement “Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion”.

Therefore, the above agreement can be captured as “NOTE: UE actions upon reception of fallback indication from lower layers (see TS 36.213 subclause 9.1.5.3) is left up to implementation.”
One possibility is MAC spec can be agnostic to the indication and forward it to “upper layers” in both success and fallback case, and RRC can capture the above NOTE. This is illustrated in the following TP for MAC running CR 5.4.x.1 taking the running CR text as baseline
	-	if PDCCH lower layers indicates L1 ACK for PUR (see TS 36.213 subclause 9.1.5.3) or if upper layers indicate successful PUR transmission:
-	stop pur-ResponseWindowTimer; 
-	consider transmission using PUR successful;
-	if lower layers indicate L1 ACK for PUR:
-	indicate to upper layers PUR transmission was successful.	Comment by QC (Umesh)#109e: This statement should be under a different if as shown here because otherwise there is a loop (If … upper layers indicate successful PUR transmission: indicate to upper layers PUR transmission was successful.)
-	else if lower layers indicate PUR fallback (see TS 36.213 subclause 9.1.5.3):
-	indicate to upper layers PUR fallback indication was received.



[bookmark: _Toc32441269][bookmark: _Toc32499526][bookmark: _Toc32500484]Adopt the TP given in section 2.1 for MAC running CR section 5.4.x.1.
Let’s describe the other parameters that can be included in L1 ACK (according to above referenced agreements):
· PUSCH repetition adjustment parameter’s behaviour is described within PHY specs. TS 36.213 subclause 8.0 states
	· For a PUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number determined by the repetition adjustment field according to Table 8-2b and Table 8-2c from the most recent MPDCCH DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI for PUR ACK feedback indication (as defined in [4]) if detected, configured by higher layers otherwise. 



I.e., at any given time, the value used by UE due to such indication in DCI is determined based on the RRC parameter and the indicated value; however, the actual RRC parameter is not updated or changed by such L1 signalling.
· Timing advance adjustment: this part needs to be captured in MAC specification. This can be captured by updating MAC running CR 5.4.x.2 to include e.g. “when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.213 subclause 9.1.5.3”.
[bookmark: _Toc32441272]Based on the above, there is nothing to be captured in RRC other than existing specs and above proposal. Additionally, we do not foresee any interaction between MAC and RRC that needs to be captured in RRC running CR 5.3.3.3x. Therefore, both Editor’s Notes from RRC running CR 5.3.3.3x can be removed.
Correspondingly, text proposal for RRC CR is shown below taking the running CR text as baseline
	5.3.3.3x	UE actions upon receiving PUR completion or fallback indication from lower layers
Upon indication from lower layers that CP transmission using PUR is successfully completed, the UE shall perform the actions specified in 5.3.3.4b as if an empty RRCEarlyDataComplete message was received.
NOTE: 	UE actions upon reception of fallback indication from lower layers (see TS 36.213 subclause 9.1.5.3) is left up to implementation.
Editor’s Note: Additional details is needed for the case if any RRC parameter is updated by L1 ACK.
Editor’s Note: Additional details may be needed regarding RRC-MAC interaction.



[bookmark: _Toc32499527][bookmark: _Toc32500485][bookmark: _Toc32440970][bookmark: _Toc32441270]Adopt the TP given in section 2.1 for RRC running CR section 5.3.3.3x. 
[bookmark: _Toc32499528][bookmark: _Toc32500486]TA adjustment by DCI is captured in MAC specification 5.4.x.2 to include the condition “when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.213 subclause 9.1.5.3”.

TA validation
In the RRC running CR, following is captured:
5.3.3.x	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 idleModeTAT is configured:
2>	timing alignment timer for PUR is running as confirmed by lower layers;
1>	if rsrp-ChangeThresh 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;
Editor’s Note: FFS: Further details about serving cell change and interaction with MAC.
As the above text already captures that “lower layers” would confirm TAT for PUR is running, no further MAC interaction is foreseen. 
Observation 1. 	No further changes regarding MAC interaction is identified in 5.3.3.x.

m counter (implicitReleaseAfter)
One aspect still under discussion is which layer should handle the “m” counter. This is regarding the following agreements (from different meetings):
 D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.
UE shall increase ‘m’ when (1) PUR occasion is not used while UE is in RRC_IDLE and (2) PUR occasion is used in RRC_IDLE but no response (none of explicit HARQ ACK/NACK, L1 ACK or L2/L3 response) is received.
Network shall increase ‘m’ when no response corresponding to a PUR occasion (none of explicit HARQ ACK/NACK, L1 ACK or L2/L3 response) is sent by the network.

Since the counter would be increased if no MAC PDU is transmitted by the UE on its PUR occasions, it seems natural to be maintained in MAC (similar to the case for SPS). The maximum value of such counter is configured by RRC field implicitReleaseAfter. When the counter value reaches the configured max value, MAC should send indication to RRC so that RRC can release PUR configuration.
[bookmark: _Toc32440972][bookmark: _Toc32441273][bookmark: _Toc32499529][bookmark: _Toc32500487]‘m’ counter is maintained in MAC.
[bookmark: _Toc32440973][bookmark: _Toc32441274][bookmark: _Toc32499530][bookmark: _Toc32500488]When the counter value reaches the configured max value, MAC should send indication to RRC so that RRC can release PUR configuration.
PUR release request from MAC
In the running CR, following was captured:
5.3.13x	UE actions upon PUR release request
Upon receiving a PUR release request from lower layers, the UE shall:
1>	release pur-Config, if configured;
1>	discard previously stored pur-Config, if any.

As discussed above, assuming that “m” counter is handled by MAC, one case for the release request from MAC to RRC is upon the ‘m’ counter reaching its configured value.
Now consider the case of initiating RACH in a new cell (not in the same cell), based on the following agreements:
[bookmark: _Hlk26441747]The UE must release the D-PUR when it does a RA procedure on a new cell.
If the UE performs EDT or moves to RRC_CONNECTED and comes back to RRC_IDLE in the same cell, PUR configuration remains valid unless specifically released or reconfigured by network or other triggers.

As the UE is in IDLE, when RACH is initiated in a new cell, RRC should be aware of the initiation because it is the one which triggered the connection/resume request. If RRC submitted RRC messages to be sent to the lower layers, and it is aware that UE is in different cell, RRC can proactively release PUR (consequently, MAC would initiate RACH instead of trying to use PUR). 
[bookmark: _Toc32499531]Observation 2.	When RACH is initiated in a new cell by MAC, RRC should be aware as it is the one which triggered the connection/resume request. So, RRC can release PUR configuration without indication from MAC.

Providing PUR configuration/grant to MAC
One of the outstanding aspects is what/how does RRC provide PUR information to MAC. Does it provide only the parameters and MAC calculates the corresponding PUR grant, or does RRC indicate to MAC every time it has PUR grant occasion?
[bookmark: _Toc32500489]Discuss whether RRC provides PUR configuration or PUR grant to the MAC.
Summary 
In this contribution, we discussed some remaining aspects of MAC-RRC interaction. Based on the discussion, we have following observations and proposals:
Observation 1. 	No further changes regarding MAC interaction is identified in 5.3.3.x.
[bookmark: _GoBack]Observation 2.	When RACH is initiated in a new cell by MAC, RRC should be aware as it is the one which triggered the connection/resume request. So, RRC can release PUR configuration without indication from MAC.

Proposal 1.	Adopt the TP given in section 2.1 for MAC running CR section 5.4.x.1.
Proposal 2.	Adopt the TP given in section 2.1 for RRC running CR section 5.3.3.3x.
Proposal 3.	TA adjustment by DCI is captured in MAC specification 5.4.x.2 to include the condition “when a Timing Advance Command MAC control element is received or PDCCH indicates timing advance adjustment as specified in TS 36.213 subclause 9.1.5.3”.
Proposal 4.	‘m’ counter is maintained in MAC.
Proposal 5.	When the counter value reaches the configured max value, MAC should send indication to RRC so that RRC can release PUR configuration.
Proposal 6.	Discuss whether RRC provides PUR configuration or PUR grant to the MAC.


Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
