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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT111-e][307][NBIOT/eMTC R16] 36.321 PUR corrections”, as indicated below:
· [AT111-e][307][NBIOT/eMTC R16] 36.321 PUR corrections (ZTE)


Status: Started


Scope: To discuss MAC corrections for 36.321 based on the submitted CRs and discussion papers, include PUR-RNTI changes from rapporteur CR in common LTE session.


Intended outcome: Report in R2-2008307 and merged MAC CR in R2-2008308


Deadline: Tuesday 25 1100 UTC 
2 Offline email discussion
In RAN2#111 e-meeting, several PUR-related CRs for MAC specification have been submitted. There were some initial discussion on the CRs in the Monday online session. In the following sections, companies are invited to provide their further comments on the CRs for each topic.
2.1 TA timer related issues
2.1.1 HARQ feedback for PUR response
In last meeting, there was a FFS left from the email discussion:

-     FFS check in MAC that pur-TimeAlignmentTimer is running when transmitting HARQ feedback for PUR response message.

Several companies have provided related CRs as following:

R2-2006846
HARQ feedback for PUR response
  ZTE Corporation, Sanechips
   discussion
   NB_IOTenh3-Core

R2-2007987
CR for HARQ feedback for PUR response  
ZTE Corporation, Sanechips
  CR  
Rel-16  
36.321
  16.1.0
  1503
-
F
NB_IOTenh3-Core
R2-2007398
TA validation check for HARQ feeback to PUR response
  LG Electronics UK   
discussion
Rel-16

R2-2007739
HARQ feedback in RRC_IDLE
  ASUSTeK 
discussion
 Rel-16 
36.321
  NB_IOTenh3-Core
In fact, there may be two related issues, one is whether the current wording about the legacy TA timer checking for HARQ feedback transmission would be applied to (or have impacts on) PUR case, e.g., for HARQ feedback for PUR response. If impacts exist, whether some clarification is needed. 
The other is what’s the condition for transmitting HARQ feedback for PUR response, e.g., whether PUR TA timer checking is needed (this may relate to the question on whether UE has a correct timing adjustment when it transmits HARQ feedback).

Q1: Companies are invited to provide their comments in the table below. 

	Company
	Whether it’s needed to explicitly exclude HARQ feedback for PUR response from the description that MAC doesn’t indicate the HARQ feedback to the physical layer if the timeAlignmentTimer is stopped or expired (Yes or No?) Any other comments?

	ZTE
	Yes. 
As legacy TA timer is stopped in RRC_IDLE, the current description would cause HARQ feedback for the PUR response cannot be indicated. Therefore clarification is needed.

	Qualcomm
	Depending on the interpretation (whether PUCCH is also covered by PUR in IDLE), current specification may mean HARQ feedback for the PUR response is not possible. Therefore, clarification would be beneficial to allow HARQ feedback to be transmitted.

	LG
	Yes. HARQ feedback cannot be transmitted because timeAlignmentTimer is not used in RRC_IDLE. 

	ASUSTeK
	Yes. 

	Huawei, HiSilicon
	Yes. There is no reason for the UE to check legacy TA timer to determine whether HARQ feedback for PUR can be sent. 

	Ericsson (Tuomas)
	Legacy TAT should apply only to connected mode operation and in our understanding the view is that UE is only in RRC_IDLE during PUR – i.e. the TA timer should not apply. Therefore, no changes in MAC have been captured for this earlier. 


Conclusion: 

All of 6 companies agree the issue exists, e.g., legacy TA timer checking for HARQ feedback transmission would cause HARQ feedback for the PUR response cannot be transmitted and changes in MAC is needed.
Proposal:

Proposal 1a: It’s suggested to explicitly exclude HARQ feedback for PUR response from the existing description about the legacy TA timer checking for HARQ feedback transmission.
Q2: Companies are invited to provide their comments in the table below. 

	Company
	Whether PUR TA timer (or UL synchronization) checking is needed when transmitting HARQ feedback for PUR response (Yes or No?) Any other comments?

	ZTE
	No.

Based on analysis in [2], we admit there may be a (rare) case that pur-timeAlignmentTimer expires during the PUR transmission. However, with the following reasons, we think it could have no impacts on the following procedure:

Even pur-timeAlignmentTimer expires, we assume in short time, the channel quality doesn’t deteriorate quickly, UE still can try to transmit on the PUR occasion for retransmission, and keep to monitor the PDCCH addressed with PUR-RNTI as long as the pur-ResponseWindowTimer is running. 
· If UE doesn’t receive PDCCH, the PUR procedure finally ends due to the expiration of pur-ResponseWindowTimer. 

· If UE receives PUR response:

· If UE decodes it successfully, a TAC command always carried in the PUR response would restart the pur-timeAlignmentTimer that means when an ACK is produced, pur-timeAlignmentTimer is always running. 

· If UE fails to decode it, a NACK needs to be sent. Even pur-timeAlignmentTimer expires, as previously assumed, the UL may not quickly deteriorate, e.g., such NACK may still be able to reach network and trigger retransmission of PUR response from network. So it’s better to allow NACK to be transmit even pur-timeAlignmentTimer expires. 

Therefore, we think HARQ feedback for the PUR response can be transmitted regardless of pur-TimeAlignmentTimer, e.g., it’s no need to check whether the pur-TimeAlignmentTimer is running when transmitting HARQ feedback for the PUR response. 

	Qualcomm
	No strong view. Agree with ZTE’s explanation that it is a rare case. On the other hand, it would be ok to check PUR TA timer is running, if configured.

	LG
	We prefer to follow the same TA validation check procedure (PUR TA timer, if configured, and RSRP change threshold, if configured) in both cases of transmission using PUR and HARQ feedback to PUR response to avoid unnecessary UL transmission attempts.

	ASUSTeK
	No.

It should be a rare case that after TA is checked upon initiating transmission using PUR, TA becomes invalid when transmitting the HARQ feedback for PUR response.

	Huawei, HiSilicon
	No.
Similar view as ZTE

	Ericsson
	No

This was discussed during RAN2#110-e and we still have the same view. We have similar understanding as ZTE reply above. 


Conclusion: 

4 of 6 companies agree it’s rare case that pur-timeAlignmentTimer expires during the PUR transmission issue and that have no impacts on the following procedure. 2 of 6 companies it would be ok to check whether pur-timeAlignmentTimer is running and/or RSRP change threshold when transmitting HARQ feedback for PUR response. 

Based on the majority view, rapporteur has the following proposal.
Proposal:

Proposal 1b: It’s no need to check pur-timeAlignmentTimer and/or RSRP change threshold when transmitting HARQ feedback for PUR response.
In the contributions, the companies provide the following options for resolving the mentioned issues.
Option1: The UE does not consider any TA validation criteria for HARQ feedback to PUR response. (ZTE, LG)

Option 1-1 (ZTE):
	-
if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback except for PDSCH addressed with PUR-RNTI is to be transmitted, is stopped or expired: 
-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


Option 1-2 (LG):
	-
if the HARQ feedback is not for transmission using PUR and if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


Option 2. The UE performs TA validation based on pur-(N)RSRP-ChangeThreshold, if configured, and pur-timeAlignmentTimer, if configured. (LG)
	-
if transmission using PUR:

-
if the UE does not have a valid timing alignment value as specified in TS 36.331 [8]:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

-
else:

-
if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer


Option 3. HARQ feedback of a TB is transmitted if the TB is received during PUR response window. (ASUSTeK)
	-
if this TB was received while pur-ResponseWindowTimer is not running, and the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


Option 4. HARQ feedback of a TB is transmitted if the TB is associated with PUR-RNTI. (ASUSTeK)
	-
if the HARQ process is not associated with a transmission indicated with a PUR-RNTI, and the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


Q3: If the answer for Q1 is yes, companies are invited to provide their preference on the above change options or other option in the table below.

	Company
	Preferred option
	Comments

	ZTE
	Slightly prefer Option 1-1.
Also acceptable to Option 1-2 and Option 4
	Just wording suggestion (to add the highlight yellow “the one”):

if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback except the one for PDSCH addressed with PUR-RNTI is to be transmitted, is stopped or expired:

Here we suggest not to mention pur-ResponseWindowTimer as pur-ResponseWindowTimer may already be stopped when DL MAC PDU is successfully decoded (this is similar as process for mac-ContentionResolutionTimer), so not prefer Option 3.
With our comment to Q2, we also think Option 2 is not needed.

	Qualcomm
	Option 4
	Option 1-1: It is unclear what option 1-1 text actually means: does it mean HARQ feedback is transmitted or not transmitted for PDSCH addressed with PUR-RNTI?
Option 1-2 and option 2: it is unclear what HARQ feedback for a tx using PUR means. Tx using PUR is UL, but our understanding is here the HARQ feedback is for DL TBS.
Option 3: instead of referring to pur-ResponseWindowTimer, it is more accurate to refer to PUR-RNTI.

Option 4: Looks ok except the extra comma should be removed (consistent with the statement corresponding to Temp C-RNTI).
- if the HARQ process is not associated with a transmission indicated with a PUR-RNTI, <<delete this comma>> and the …

	LG
	Option 2
	Referring to Qualcomm’s comment, the wording in Option 2 may be updated like “if the HARQ process is associated with a transmission indicated with a PUR-RNTI:” instead of “if transmission using PUR:”.

	ASUSTeK
	Option 3 or 4
	Option 4 might be better since similar wording is also used in the condition check:

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see clause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
if the HARQ process is not associated with a transmission indicated with a PUR-RNTI and the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
We are fine to remove the comma as mentioned by QC.

	Huawei, HiSilicon
	Option 4
	Option 1-1 and 1-2, similar view as Qualcomm

Option 2: In case the UE has generated positive or negative acknowledgement, transmission using PUR has already been initiated by RRC, which means RRC has considered TA as valid. There is not correct to perform crossing layer checking again.

Option 3: pur-ResponseWindowTimer is only about reception of PDCCH, not PDSCH (TB). Thus referring to this timer is not correct as it is possible to receive TB for PUR response outside the timer.

	Ericsson
	Option 4
	If a change is needed, then Option 4 is the most viable to us, i.e. similar views as QC and HW provide above on the other options.


Conclusion: 

5 of 6 can agree the option 4 provided in R2-2007739 for resolving the issue in Q1. Based on the majority view, the option 4 with editorial change needs to be merged into the MAC CR.
Proposal:

Proposal 1c: To merge the option 4 provided in R2-2007739 into the MAC CR, with suggested change.
2.1.2 Legacy TA timer upon PUR fallback


R2-2006842
Starting legacy TA timer for PUR fallback
ZTE Corporation, Sanechips
discussion
NB_IOTenh3-Core

R2-2007901
CR for starting legacy TA timer for PUR fallback
 ZTE Corporation, Sanechips
CR
Rel-16
36.300
16.2.0
1310
-
F
NB_IOTenh3-Core
The CR indicates the issue that there may have no Timing Advance Command for UE in the PUR fallback case that may cause TA timer used in RRC_CONNECTED mode can’t be started.
Q4: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with the intent of the CR?
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Agree with the intent
	In our understanding, the issue as explained in the paper exists.

	LG
	
	If TA adjustment doesn’t need to be updated, the network doesn’t need to transmit TA command. It doesn’t need to be mandated. 

The UE itself may start TA timer if the UE receive successful PUR Response using the currently stored TA adjustment. We are fine to update the NOTE to start legacy TA timer.

	ASUSTeK
	Yes
	

	Huawei, HiSilicon
	Yes
	

	 Ericsson 
	No
	It does not seem there is need for a correction as this is possible already per the existing specifications. The proposed changes are only in NOTE:s in stage-2, which are not normative in any case. 

That is, if the NW moves the UE to connected in Msg4 e.g. by sending RRCConnectionSetup/Resume, it can already provide Timing Advance Command MAC CE multiplexed with Msg4, which would act as trigger for the UE to start the TA timer.

	ZTE2
	
	NW can provide Timing Advance Command MAC CE multiplexed with fall back Msg4 but this is not mandatory. If there has no TAC MAC CE multiplexed with fall back Msg4, the current process of starting legacy TA timer on reception of TAC MAC CE would not be applicable. In order to reuse this current process, we previously suggest that NW always provide TAC MAC CE multiplexed with fall back setup/resume message.

Now we tend to agree with LG that it’s also possible for the UE to start the legacy TA timer with stored TA adjustment, e.g., on reception of indication from RRC (if no TAC MAC CE is provided along with fall back setup/resume message).


Conclusion: 

5 of 6 companies can agree the issue, e.g., there may have no Timing Advance Command MAC CE for UE in the PUR fallback case that may cause legacy TA timer can’t be started after UE enters into RRC_CONNECTED. 1 disagree and think starting legacy TA timer on reception of TAC MAC CE is already feasible in fallback case based on current spec. 2 among 5 companies can agree it’s possible to start the legacy TA timer with stored TA adjustment, e.g., no need of TAC MAC CE.
Proposal:

Proposal 2a: It’s suggested to introduce support of starting legacy TA timer in the PUR fallback case.
Two options have been mentioned in the discussion paper:

Option1: RRC indicates MAC to start the timeAlignmentTimer upon reception the RRCConnectionSetup message or RRCConnectionResume message; (MAC and RRC CRs are needed)
Option2: A Timing Advance Command MAC control element is always multiplexed with the RRCConnectionSetup message or RRCConnectionResume message; (Stage-2 CR is needed)
Q5: If the answer for Q4 is yes, companies are invited to provide their preference for the above options or other option.

	Company
	Preferred option 
	Comments

	ZTE
	Option 2
	Agree with the proposed change in R2-2007901, e.g., to add the following note:

NOTE3:  If RRCConnectionSetup message is sent in step 7, a Time Advance Command is always included.

NOTE3:  If RRCConnectionResume message is sent in step 8, a Time Advance Command is always included.

	Qualcomm
	Prefer option 2
Updated: see Qualcomm2 below
	With option 1, both RRC and MAC CR would be needed as a new indication needs to be passed from RRC and handled by MAC. Stage 2 NOTE is enough such that network always includes TA MAC CE in such case, that does solve the issue. The NOTE may be updated to say Time Advance Command MAC CE is always included.

	LG
	Option 1
	In case the UE starts TA timer if the UE receive PUR Response, RRC may indicate MAC to start the timer.

	ASUSTeK
	Option 2
	

	Huawei, HiSilicon
	Option 2
	Option 2 is simpler and has smaller impact on specifications.

	Ericsson
	
	Not clear why a stage-2 CR is needed as nothing is broken? 

	Qualcomm2
	Option 1
	After further consideration, to solve the issue discussed in Q7 below, option 2 is not sufficient and option 1 is needed. See response in Q7

	ZTE2
	Maybe Option1
	Previously, for fallback case, we have assumption that UE would firstly stop pur-ResponseWindowTimer. And then the UE can handle the TAC MAC CE carried along with setup/resume message and start the legacy TA timer. But per our understanding for QC2 comments, it’s also possible that the UE firstly handle the TAC MAC CE before stopping the pur-ResponseWindowTimer. Then also with the change mentioned in 2.1.4 (that is for other intention), the UE would have no chance to start the legacy TA timer in the fallback case. That means the option 2 may not work even eNB could always provide TAC MAC CE along with setup/resume message.


Conclusion: 

3 of 6 companies can agree the option 1 to solve the issue in Q4. 2 of 6 companies think option 2 is enough and simple. 1 company think no solution is needed. 
Further with consideration on the discussion related to Q7, rapporteur think option 2 is sufficient and suggests to go for option 2.
Proposal:

Proposal 2b: It’s suggested to go for option 2 provided in R2-2007901 to implement support of starting legacy TA timer in the PUR fallback case and no MAC change is needed.
Proposal 2c: To merge option 2 provided in R2-2007901 into 36.300 CR.
2.1.3 PUR TA timer handling upon PUR reconfiguration

R2-2007738
Impact on D-PUR TA timer due to reconfiguration of PUR periodicity and offset
ASUSTeK
discussion
Rel-16
NB_IOTenh3-Core
The CR suggests that the pur-TimeAlignmentTimer could also be restarted if reconfiguration of PUR is received, e.g.:
	5.4.7.2   Maintenance of PUR Uplink Time Alignment

MAC entity may timer pur-TimeAlignmentTimer by upper layers 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 pur-TimeAlignmentTimer.

……


Q6: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with the intent of the CR?
	Detailed comments

	ZTE
	Yes
	Agree with the proposed change.

	Qualcomm
	Yes
	Previously, the current text was captured in that way to avoid restarting the PUR TAT upon each PUR tx. (Because for each PUR tx, PUR configuration was sent to MAC from upper layers.) However, in last meeting, the corresponding RRC text is updated to exclude PUR TAT config foe each PUR configuration sent to lower layers (“2>
configure, except pur-TimeAlignmentTimer, the lower layers to use transmission using PUR;”), so this change seems ok now.

	LG
	Yes
	

	ASUSTeK
	Yes
	This could solve the issue that PUR TA timer with original timer length expires before the first PUR occasion after reconfiguration of PUR periodicity/offset/timer value.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	A comment as former rapporteur of the WI MAC CRs: This was once captured in the running CRs as suggested now, but it was revised in a later meeting, and now changed back. 


Conclusion: 

All of 6 companies can agree the changes about PUR TA timer handling upon PUR reconfiguration provided in R2-2007738
. Companies think this change was once captured but later revised and now taken back. 
Proposal:

Proposal 3: To merge the change about PUR TA timer handling upon PUR reconfiguration provided in R2-2007738 into the MAC CR.

2.1.4 PUR impacts on legacy maintenance of uplink time alignment
R2-2006849
Other corrections on 36321 for PUR
ZTE Corporation, Sanechips
CR
Rel-16
36.321
16.1.0
1490
-
F
NB_IOTenh3-Core

Clarification 1: One of the clarification in this CR is that legacy TA timer should not start or restart if TA command is received during PUR transmission, e.g,:

	5.2  Maintenance of Uplink Time Alignment

The MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned, as specified in TS 36.331 [8].

The MAC entity shall:

-
when a Timing Advance Command MAC control element is received and if a NTA has been stored or maintained with the indicated TAG and the pur-ResponseWindowTimer is not running:

-
apply the Timing Advance Command for the indicated TAG;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.
……


Q7: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with the intent for clarification 1?
	Detailed comments

	ZTE
	Yes
	Agree with the proposed change.

	Qualcomm
	Yes but see comments
Also see Qualcomm2 below (updated)
	It is clear that legacy TA timer should not start or restart when TA MAC CE is received while in IDLE. 
But what about the “apply the Timing Advance Command for the indicated TAG;”? We think this should be applicable. When moving to CONNECTED, it will possibly be further updated by the adjustment value in the MAC CE (see Q5) or by RAR. However, NTA is updated and the updated value is stored regardless of whether the adjustment is received while in IDLE (via MAC CE or DCI) or while in connected (see clause 4.2.3 of TS 36.213), and that TA is to be applied for all further UL communications including PUR. (Only the RAR TA command resets NTA). Therefore, the condition if PUR resp window timer is running should be applicable to start/restart of legacy TAT only. This should be clarified while avoiding duplication with 5.4.7.2.
Currently 5.4.7.2 includes the following:

-
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;

The above should also be corrected to include “and if a NTA has been stored or maintained”. This is because according to RAN1, the TA command provided during PUR using MAC CE and DCI both are 6 bit “adjustments” (see 36.213 and 36.212).

	LG
	Yes
	

	ASUSTeK
	No
	In RRC_IDLE state, the UE may receive the TAC MAC CE in PUR response MAC PDU. At this point of time the PUR procedure should be successfully completed, so there is no issue if the HARQ buffer is flushed. 

	Huawei, HiSilicon
	Yes
	Agree with Qualcomm



	Ericsson
	No
	In a fallback case, i.e. when NW sends the UE RRCConnectionResume/Setup in Msg4, this change would prevent the possibility to start TAT during the PUR response window, thus we don't think this change is correct.

However, we can discuss further whether we need to do something about flushing the buffers (and other side effects) in case TAT expires during the PUR Response Window.

	Qualcomm2
	Intent ok, but change is not sufficient
	Considering comments from Ericsson and after further thought, we now think the change in draft CR alone is not correct/sufficient. 

Agree with Ericsson, the issue is that if NW sends the RRCConnectionSetup/Resume along with TA command MAC CE in response to PUR UL (as proposed to be the default behavior, see Q5) the change would prevent start of legacy TA timer (because PUR response window timer would still be running). When fallback RRC message is provided by network it would need to be processed from PHY -> MAC -> RLC -> RRC before even understanding that there is a fallback RRC message. So, MAC cannot assume that PUR response window timer is no longer applicable. 
However, removing this change is also not a solution because without this change, legacy TA timer will be started when TA command MAC CE is received during PUR process (i.e., in cases other than fallback) while the UE continues to be in IDLE. We think starting the TA timer unnecessarily in IDLE and trying to clean up any side effects of legacy TA timer expire while IDLE, as suggested by Ericsson, may create more issues later. 
So, this forces us to reconsider our earlier answer to Q5: considering the possible options, there seems to be no other easy way and we suggest the following:

·  not starting or restarting the TA timer when the MAC CE is received while PUR response window timer is running (i.e., for fallback case);
· when RRC processes the message, if it is PUR fallback message, the RRC indicates to MAC to start the legacy TA timer. 
This also solves the issue raised in Q5 even if MAC CE for TA is not included (which means TA timer starts and stored NTA applies) and stage-2 NOTE is not required, as this will be normative behavior handling both cases (with or with TA command MAC CE).

	ZTE2
	
	Thank QC for further clarification on the intention of this change, e.g., to avoid the case that legacy TA timer is started when TA command MAC CE is received during PUR process (i.e., in cases other than fallback) while the UE continues to be in IDLE. 
So summary again, we have the following intentions:

· Intention 1: Try to avoid that legacy TA timer runs while the UE continues to be in IDLE as later expiration of legacy TA timer may cause flushing of PUR data or unnecessary RA procedure.
· Intention2: legacy TA timer should be start when UE fallback from PUR transmission to RRC_CONNECTED.
Based on all the comments, we can list the following alternatives for addressing the above intentions:

· Alt1(QC2): Not starting or restarting the TA timer when the MAC CE is received while PUR response window timer is running (i.e., for fallback case); And when RRC processes the message, if it is PUR fallback message, the RRC indicates to MAC to start the legacy TA timer.
· Alt2 (ZTE2): Not starting or restarting the TA timer if the received TAC MAC CE is associated with PUR-RNTI; And when RRC processes the message, if it is PUR fallback message, the RRC indicates to MAC to start the legacy TA timer.
· Alt3 (Ericsson): On reception of TAC MAC CE, legacy TA timer can be started as usual e.g., no any new change or restriction. And then if UE continues to be in IDLE (e.g., not fall back to RRC_CONNECTED, we need some scheme to handle the buffer flushing caused by expiration of legacy TA timer. We may also require TAC MAC CE always multiplex with fall back Msg4.
· Alt4 (ZTE2): On reception of TAC MAC CE, legacy TA timer can be started as usual e.g., no any new change or restriction. And then if UE continues to be in IDLE (e.g., not fall back to RRC_CONNECTED, we need some scheme to explicitly stop the legacy TA timer. We may also require TAC MAC CE always multiplex with fall back Msg4.
According to ZTE2 comments for Q5, as now we are not sure the UE processing sequence about stopping PUR response window timer and handling TAC MAC CE, we just think Alt1 may not totally address the first intention, e.g., if PUR response window timer stop early, the legacy TA time still would be start in the non-fall back case. That’s why we propose Alt2 (if UE implementation can guarantee PUR response window timer is stopped at last, we are fine with Alt1).
Alt3 and Alt4 may be on the same way, e.g., anyway to allow to start the legacy TA timer and then to handle the other impacts. We also feel they are more complicated and don’t prefer them.

We slightly prefer the Alt2 and list the change in the following table.

	ASUSTeK2
	
	Now we think Alt4 as proposed by ZTE2 might be easier as compared to alt2. For fallback case, option 2 in Q5 still works in Alt4. 
Regarding how to explicitly stop the legacy TA timer, we first need to identify what is the case that the UE receives a TAC MAC CE while the PUR procedure is still ongoing, and then we could explicitly stop the legacy PUR in this case.

	ZTE3
	
	Firstly, we want to response the above concern mentioned by ASUSTeK “In RRC_IDLE state, the UE may receive the TAC MAC CE in PUR response MAC PDU. At this point of time the PUR procedure should be successfully completed, so there is no issue if the HARQ buffer is flushed.” Per our understanding, if we allow to start the legacy TA timer on reception of TAC MAC CE along with PUR response (non-fallback case), this legacy TA timer would expire some time later. At that time, there may be new UL data in the buffer for next PUR transmission. Then the buffer would be flushed and random access may be triggered. So such unexpected process is not for this time PUR transmission but for next.

For Alt4, we have no clear thinking yet. We need not only consider receiving TAC MAC CE while PUR procedure still ongoing but also receiving TAC MAC CE along with RRC release/data complete message. At least in these two cases, the legacy TA timer would be started and need to be stopped as soon as possible. For the latter case, as RRC release/data complete message is almost the end point of PUR procedure, it may be not easy to find another time point to stop this timer.

	ASUSTeK3
	
	Regarding the case that legacy TA timer may expire in the “next” PUR procedure, it is our understanding that such case may not happen because:

1.  The maximum finite length of legacy TA timer is sf10240 = 1 HFN, while the minimum PUR periodicity is 8 HSFN.

2.  If the TAC MAC CE is received along with RRCConnectionRelease or RRCEarlyDataComplete message, the UE will perform MAC reset and thus the legacy TA timer is stopped.


	Changes for above Alt2:
TS 36.321:
5.2  Maintenance of Uplink Time Alignment

The MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned, as specified in TS 36.331 [8].

The MAC entity shall:

-
when a Timing Advance Command MAC control element is received and not associated with a PUR-RNTI and if a NTA has been stored or maintained with the indicated TAG:

-
apply the Timing Advance Command for the indicated TAG;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.

…………
-
clear any configured downlink assignments and uplink grants.

-
if indication that timeAlignmentTimer is started is received from upper layer and if a NTA has been stored or maintained with the indicated TAG:

-
apply the Timing Advance Command MAC control element associated with the PUR-RNTI for the indicated TAG, if received;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference (as described in clause 7.9.2 of TS 36.133 [9]) or the maximum uplink transmission timing difference the UE can handle between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.

…………
TS 36.331:

5.3.3.4
Reception of the RRCConnectionSetup by the UE

…………
2>
indicate to upper layers fallback of the RRC connection;

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for transmission using PUR:

2>
indicate to lower layers that timeAlignmentTimer is started;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

…………
5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:
1>
stop timer T300;

1>
if T309 is running:

2>
stop timer T309 for all access categories;

2>
perform the actions as specified in 5.3.16.4.

1>
stop T380 if running;

1>
if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT or for transmission using PUR:

2>
discard the stored UE AS context and resumeIdentity;
2>
if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for transmission using PUR:

3> indicate to lower layers that timeAlignmentTimer is started;
…………



Conclusion: 

4 of 6 companies can agree the intent that legacy TA timer should not start or restart if TAC MAC CE is received during PUR transmission. 1 of 6 company think we can allow to start of legacy TA timer but agree the issue of buffer flushing exists. 1 companies think buffer flushing issue would have no impact.

After further discussion, rapporteur agree it would cause no obvious issue to allow starting legacy TA timer upon reception of TAC MAC CE in any cases. MAC reset function guarantee the running legacy TA timer can be quickly stopped when UE back to IDLE after PUR. On the other hand, with the option 2 in proposal 2b, the legacy TA timer can start and keep running in the fallback case.
Proposal:

No proposal.
Clarification 2: Another clarification in this CR is that PUR transmission should be excluded from the UL transmission that cannot be performed if timeAlignmentTimer is not running, e.g,:
	5.2  Maintenance of Uplink Time Alignment

……

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission, transmission using PUR, retransmission for PUR and HARQ feedback for PDSCH addressed with PUR-RNTI when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.
……


Q8: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with the intent for clarification 2?
	Detailed comments

	ZTE
	Yes
	Agree with the proposed change.

	Qualcomm
	Yes (see comment)
	Retransmission for PUR could be clarified to mean transmission on UL grant addressed with PUR-RNTI.

	LG
	Yes
	

	ASUSTeK
	Yes, but
	But the change should also be applied to the pTAG case?

	Huawei, HiSilicon
	Yes
	Can we summarise “transmission using PUR, retransmission for PUR and HARQ feedback for PDSCH addressed with PUR-RNTI” to “all transmissions corresponding to PUR-RNTI”?

	Ericsson
	No
	Related somewhat to discussion on Q1, we don't think the timer in general applies to idle mode transmissions. 

	ASUSTeK2
	
	Considering that TA check for PUR is explicitly captured in 5.4.7.2, and that the TA check for HARQ feedback of PUR response will be excluded based on Q3 above, we suggest using the following wording which looks simpler:
Unless explicitly stated otherwise, the MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell, unless explicitly stated otherwise.

	ZTE3
	
	For suggestion from ASUSTeK2, we think it’s same for random access preamble transmission. So we’d better to follow the rule for random access.


Conclusion: 

5 of 6 companies can agree the change provided in R2-2006849, e.g., excluding PUR related transmission from the UL transmission that cannot be performed if timeAlignmentTimer is not running.
Proposal:

Proposal 4: To merge the change provided in R2-2006849, e.g., excluding PUR related transmission from the UL transmission that cannot be performed if timeAlignmentTimer is not running, into the MAC CR, with suggested change.

2.1.5 Editorial change for PUR TA timer
R2-2007655
Editorial changes 
Ericsson
 CR
   Rel-16  
36.321   
16.1.0   
1495
-
F
   LTE_eMTC5-Core, NB_IOTenh3-Core, 5G_V2X_NRSL-Core
There is the following editorial change related PUR TA timer: 
· Clause 5.4.7.2: The added text "be configured with" from CR 1472r2 was not implemented and is added.
	5.4.7.2
Maintenance of PUR Uplink Time Alignment

MAC entity may be configured with timer pur-TimeAlignmentTimer by upper layers as specified in TS 36.331 [8], clause 5.3.8.3.


Q9: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with this intent in the CR?
	Detailed comments

	ZTE
	Yes
	Agree with the proposed change.

	Qualcomm
	Yes
	

	LG
	Yes
	

	ASUSTeK
	Yes
	Agree with the proposed change.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	This is copied from the other CR and should not have been in scope of this discussion?


Conclusion: 

All of 6 companies can agree the editorial change provided in R2-2007655.

Proposal:

Proposal 5: To merge the editorial change provided in R2-2007655 into the MAC CR.

2.2 PUR-RNTI related issues
2.2.1 Discarding PUR-RNTI


R2-2006848
Correction on discarding PUR-RNTI
ZTE Corporation, Sanechips
CR
Rel-16
36.321
16.1.0
1489
-
F
NB_IOTenh3-Core

R2-2007365
Correction to discard of PUR-RNTI 
Ericsson
CR
Rel-16
36.321
16.1.0
1494
-
F
LTE_eMTC5-Core, NB_IOTenh3-Core

These two CRs have similar intention and identical change, e.g, to change the indentation of "discard the PUR-RNTI" to make it under the higher level condition of PDCCH transmission successfully decoded.
Q10: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with the intent of the CR?
	Detailed comments

	ZTE
	Yes
	Agree with the proposed change.
Only one small clarification: We think in the HARQ process for DL, the UE may anyway need to check PUR-RNTI. So it may be a little “early” to discard PUR-RNTI when PDCCH transmission is successfully decoded. However, we think this is similar as discarding Temporary C‑RNTI when PDSCH transmission is successfully decoded and assume UE implementation can correctly handle.

	Qualcomm
	Agree
	

	LG
	Yes
	

	ASUSTeK
	Yes
	Agree with the proposed change.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	


Conclusion: 

All of 6 companies can agree the change about discarding PUR-RNTI provided in R2-2006848 and R2-2007365.

Proposal:

Proposal 6: To merge the change about discarding PUR-RNTI provided in R2-2006848 and R2-2007365 into the MAC CR.
2.2.2 PUR-RNTI description
R2-2007655
Editorial changes 
Ericsson
 CR
   Rel-16  
36.321   
16.1.0   
1495
-
F
   LTE_eMTC5-Core, NB_IOTenh3-Core, 5G_V2X_NRSL-Core
There is the following editorial change related PUR-RNTI
description in this CR: 

· Clause 5.3.1: Removal of additional "g" from "uplinkg" and removal of "C-" from "Preconfigured Uplink Resource C-RNTI".
Q11: Companies are invited to provide their comments in the table below. 

	Company
	Do you agree with this change in the CR?
	Detailed comments

	ZTE
	Agree with intent
	We suggest to align all the related description to PUR-RNTI, e.g., PUR-RNTI

	Qualcomm
	Agree with intent
	Agree with ZTE suggestion.

	LG
	Yes
	Also agree with ZTE suggestion

	ASUSTeK
	Agree with intent
	We agree with ZTE’s suggestion.

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	We don't agree with ZTE's suggestion – the style was chosen because other RNTIs in the same section are written in the same style (i.e. not using the full abbreviation).


Conclusion: 

All of 6 companies can agree the change about PUR-RNTI description provided in R2-2007655. 1 company disagree the proposed change while other 5 agree.
Proposal:

Proposal 7: To merge the change about PUR-RNTI description provided in R2-2007655 into the MAC CR, with proposed change.
2.3 Other issue

If there is other issue for PUR in MAC spec to be solved, please indicate it in the following table:

	Company
	Comments

	Qualcomm
	Current MAC specification may be misinterpreted to mean “Uplink time alignment” for PUR is different from that for non-PUR. That is because two different sections are used (5.4.7.2 and 5.2). As explained above in Q7, there is a single NTA to be maintained and applied regardless of whether the TA command or adjustment is received while in IDLE or in Connected. This should be clarified. E.g. by removing the following from 5.4.7.2 and only containing in 5.2, or by adding “and if a NTA has been stored or maintained” in 5.4.7.2 as well.
-
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;

	Huawei, HiSilicon
	Agree with Qualcomm


Conclusion: 

Companies can agree to add the condition of “and if a NTA has been stored or maintained” to the process of applying the Timing Advance Command or the timing advance adjustment in 5.4.7.2.

Proposal:

Proposal 8: To add the condition of “and if a NTA has been stored or maintained” to the process of applying the Timing Advance Command or the timing advance adjustment in 5.4.7.2 in the MAC CR.
Proposal 9: To agree the MAC CR in R2-2008308.
3 Summary 

Conclusion:
Easy to be agreed:
Proposal 1a: It’s suggested to explicitly exclude HARQ feedback for PUR response from the existing description about the legacy TA timer checking for HARQ feedback transmission.

Proposal 1b: It’s no need to check pur-timeAlignmentTimer and/or RSRP change threshold when transmitting HARQ feedback for PUR response.

Proposal 1c: To merge the option 4 provided in R2-2007739 into the MAC CR, with suggested change.

Proposal 3: To merge the change about PUR TA timer handling upon PUR reconfiguration provided in R2-2007738 into the MAC CR.

Proposal 4: To merge the change provided in R2-2006849, e.g., excluding PUR related transmission from the UL transmission that cannot be performed if timeAlignmentTimer is not running, into the MAC CR, with suggested change.

Proposal 5: To merge the editorial change provided in R2-2007655 into the MAC CR.

Proposal 6: To merge the change about discarding PUR-RNTI provided in R2-2006848 and R2-2007365 into the MAC CR.

Proposal 7: To merge the change about PUR-RNTI description provided in R2-2007655 into the MAC CR, with proposed change.

Proposal 8: To add the condition of “and if a NTA has been stored or maintained” to the process of applying the Timing Advance Command or the timing advance adjustment in 5.4.7.2 in the MAC CR.

Need some discussion:
Proposal 2a: It’s suggested to introduce support of starting legacy TA timer in the PUR fallback case.

Proposal 2b: It’s suggested to go for option 2 provided in R2-2007901 to implement support of starting legacy TA timer in the PUR fallback case and no MAC change is needed.
Proposal 2c: To merge option 2 provided in R2-2007901 into 36.300 CR.
Proposal 9: To agree the MAC CR in R2-2008308.

Updated CRs:

R2-2008308_36.321_R16_MAC corrections for PUR
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