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1 Introduction

At the RAN2#93bis [1] the running CR to 36.321 was decided to be discussed as part the following email discussion:

[93bis#12][NB-IOT] CR to 36.321 (Ericsson)

-     Intended outcome: Endorsed running CR

-     Deadline: Thursday 28/04/2016
At the RAN2 adhoc-2 [2] the result of the first email discussion round was treated and the following aspects were discussed:

· By email, Neul made a number of comments that were not completely taken into account. 

· Ericsson think that the RACH was not full specified when the comments were received. Ericsson have made an attempt to include R1 agreements and reused as much as possible wrt eMTC. 

· We need to discuss whether we use the CE level concept. MTK indicate that nPRACH repetition level is the term used in R1 TSes. 

· Intel wonders what is the issue. Huawei indicate that for NB-IoT we neither have CE level or CE mode. Ericsson indicte that this is only about CE level. 

· Neul indicate that there are further issues on the text. 

· Ericsson suggest that we can have clarifying text that clarifies the MAC text in relation to the NB-IoT R1/L1 concepts. 

· The CR is endorsed as baseline

· We need to do some work to address the outstanding comments. 

· If not identical, we can have clarifying text that clarifies the MAC text in relation to the NB-IoT L1 concepts.
After the RAN2 adhoc-2, a second email discussion round was held. 

This report summarizes in short the outcome of the two email discussion rounds and offline discussions held between Ericsson and Huawei/Neul during the second round.
2 Discussion
2.1 Email discussion round 1
In the first round of the email discussion, 3 companies provided comments, Huawei, Intel and LG.
The result of the email discussion was a new running CR as input to the NB-IoT adhoc-2 meeting and the following attached word document where every comment made inside the 36.321 was answered/commented by the 36.321 spec rapporteur (Ericsson).
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In addition to comments provided inline in 36.321, Huawei also provided text comments in an email sent on the RAN2 reflector on 2016-04-27 at 13:05 (CET). These comments were not treated until after the NB-IoT adhoc-2 meeting. 

2.2 Email discussion round 2

As input to the second round of the email discussion, an Excel sheet was provided with 14 open items to track the remaining issues from the first email discussion round. This included comments from the rapporteur on all items. This is included here for reference:


[image: image2.emf]36.321 - NB-IoT  review - input to second round.xlsx


In addition, a new version of the running CR for 36.321 was provided with updates to try to clarify according to the following online comment:

· Ericsson suggest that we can have clarifying text that clarifies the MAC text in relation to the NB-IoT R1/L1 concepts. 

One company, Huawei, provided comments to the second email discussion round.

After the comments were received, Ericsson and Huawei/Neul had offline discussions by email and a phone conference. The main topic that what discussed was how to capture the random access procedure for NB-IoT in section 5.1. Ericsson’s opinion is that the legacy model used for eMTC can be applied also for NB-IoT by defining CE level and that a subcarrier corresponds to a Preamble. Huawei/Neul would prefer to have another model where NB-IoT is separately specified compared to eMTC. 
As a result of the offline discussions the companies came up with clarifying text for 5.1.1 and 5.1.2 that is now included in the new running CR for 36.321 [3]. One aspect still to be discussed is if the forward reference plus NOTE in section 5.1.2 needs to be improved.
The output of the second round of the email discussion is summarized in the following Excel sheet where according to the rapporteur’s view 4 items are still open to be resolved:
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The output of the two rounds of email discussions for  “[93bis#12][NB-IOT] CR to 36.321” resulted in the new running CR for 36.321 [3].
3 Conclusion

Two rounds of email discussions were held for 36.321, one between the RAN2#93bis and the NB-IoT adhoc-2 meeting and one between the NB-IoT adhoc-2 and the RAN2#94 meeting. 
The result of these has been captured in the running CR as input to RAN2#94 [3].
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		Comment Tag		Section		Description		Source		Answer/comment		Status

		H.001		5.1.1		1st paragraph. The current text is correct, but we also see that NPDCCH order will also indicate the starting number of NPRACH repetitions to use.		Huawei		
2016-05-13 (Ericsson): 
Agree. 
Proposed way to implement this has been added to latest proposed running CR for email discussion.
		Open

		H.002		5.1.1		We think some alignment for the parameter names maxNumPreambleAttemptCE (prach-MaxNumPreambleAttempt in NB-IoT), numRepetitionPerPreambleAttempt (prach-NumRepetitions in NB-IoT) and preambleTransMax-CE (preambleTransMax for NB-IoT) need aligning. 		Huawei		
2016-05-13 (Ericsson): 
If we align the naming with legacy, better integration of the RA procedure is possible. In the post-adhoc version of 36.331 the first two values have been aligned but the third needs to be changed as well: 
preambleTransMax -> preambleTransMax-CE
No change in 36.321 is foreseen if alignment in 36.331 names are done.
		Open

		H.003		5.1.1		We think that the bullet list for NB-IoT is different enough to eMTC that it should be written separately. NB-IoT has a different set of resource configuration parameters in 36.331. There is no (in RAN1) CE levels, there is just NPRACH resource configurations.		Huawei		
2016-05-13 (Ericsson): 
In the adhoc endorsed version of 36.321 (R2-163259) there are 2 bullets unique for eMTC and 2 bullets unique for NB-IoT and 9 common bullets. 
In our view an NPRACH resource is connected to a CE level so the description/modeling in MAC could be the same between eMTC and NB-IoT. 
		Open

		H.004		5.1.1		The random access procedure (end of section) considers more RSRP thresholds than are signaled for NB-IoT. We think some clarification about the procedure is required, which may have knock impacts to other RACH sections.		Huawei		
2016-05-13 (Ericsson): 
In eMTC we have 4 levels (3 thresholds) and in NB-IoT 3 levels (2 thresholds). Since there is no "CE level 3" ever configured for NB-IoT the first if-statement will never be true so it will always fall through.
Similarly, if only no thresholds is configured for NB-IoT (or eMTC) you will fall through to be in CE level 0.   
		Open

		H.005		5.1.2		We agree with the Ericsson note about changes being required due to NPRACH resource selection instead of preamble selection.  We think this note should apply to more than just the text it is against, but the entire section. This may have impact to the previous section, for example the CE levels mentioned above.
o   We assume the FFS in the editor’s note only refers to how the procedure is captured and does not relate to FFS information from RAN1.		Huawei		
2016-05-13 (Ericsson): 
In the updated running CR after the email discussion a re-structure of section 5.2.2 was done. Please make a new comment based on latest running CR if aspects still are unclear.
Thus, no action for this item.
		Open

		H.006		5.1.2		On references to subframes, we think this is not generally applicable to NB-IoT, since the 3.75 kHz frame structure does not have them. Therefore, RAN1 agreements often refer to milliseconds directly, and RAN1 specification editors are discussing how to handle this difference. General updates to this terminology may be needed in MAC.		Huawei		
2016-05-13 (Ericsson): 
We believe that the start time of NPRACH is signalled on millisecond level (i.e. Periodicity, StartTime) and since subframe=1 ms it is still ok to use subframe in 36.321. 
		Open

		H.007		5.1.3		We understand the instruction to transmit the preamble is via the “else” clause, but there is no mention of NB-IoT features, for example repetitions. We think this may need updating as part of the general NPRACH resource selection updates required.		Huawei		
2016-05-13 (Ericsson): 
This was updated in R2-163259.
		Open

		H.008		5.1.4		We think some parameter name alignment maybe required, for example preambleTransMax does not have the –CE suffix in NB-IoT and maxNumPreambleAttemptCE is prach-MaxNumPreambleAttempt in NB-IoT.		Huawei		
2016-05-13 (Ericsson): 
Related to the discussion on H.002 above. 
		Open

		H.009		5.1.4		Units are “PDDCH Period” for NB-IoT. Sentence reworded		Huawei		2016-05-13 (Ericsson):
We do not see a need at the moment to introduce the terminology "PDCCH period" in 36.321. We could consider to remove the word "subframes" to make it fit to both legacy and NB-IoT way of signalling this as part of 36.331.

2016-05-03 (Ericsson):
We need to discuss further if the terminology “PDCCH Period” needs to be introduced in 36.321.
		Open

		H.010		5.3.2.1		We think we should not touch the legacy text for TTI/subframes. RAN1 specs have not defined a new TTI for NB-IoT, so changes to the legacy text in RAN2 will not have a correspondence to RAN1. There may be impacts in other sections of this (eg 5.4.1, and 5.4.2.1). It might be a better approach to not touch the legacy text, and instead have a new sentence:
“For NB-IoT UEs,  one TB can be mapped to more than one subframe”		Huawei		2016-05-13 (Ericsson): 
 For Legacy LTE this change has no impact since subframe in the MAC spec is the same as TTI. For NB-IoT however, keeping the word subframe in this context ("one or two TBs are expected per subframe", and "one TB is expected per subframe") is wrong since it implies that a complete TB has to be transmitted in a subframe. The proposed change by Huawei does not help since we then instead get an inconsistent spec saying different things. 
As the terminology TTI is used extensively in 36.321 but not in RAN1 specs (neither in legacy nor in NB-IoT) we propose to keep this change. 
		Open

		H.011		5.4.2.2		We think that RAN1 has agreement, therefore any required updates can be done and the note can be removed after.		Huawei		
2016-05-03 (Ericsson): 
We will make the update after review of 36.213 has been done May 16th.
		Open

		L.001		5.4.3.1		What RAN2 has agreed is not to support prioritisedBitRate for NB-IoT.

“Not supporting priorisedBitRate in NB-IoT” may have an intention that the UE serves all logical channels equally as in the Step 3 of Section 5.4.3.1. 

However, “Setting prioritisedBitRate to inifinity” would mean that the UE selects one logical channel among the multiple DRBs (which would have the same priority) and allocates resource for all data of the selected logical channel as in the Step 1 of Section 5.4.3.1.

If the intention is to serve equally for all DRBs in NB-IoT, wouldn’t it be correct to say that ‘For NB-IoT, prioritisedBitRate and bucketSizeDuration are not applicable.’?		LG		
2016-05-13 (Ericsson):
LG claims that setting this PBR to infinity means that the UE will only prioritize at most one RB, even though it would have more with the same priority.

But according to the MAC spec it says:
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to “infinity”, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);

The important parts are underlined above, and the way Ericsson understands this is that it is up to the UE to prioritize between RBs of the same priority. The text states that for a logical channel the UE shall allocate all resources, but this could be more than one, in our view.

2016-05-03 (Ericsson):
To be discussed separately.
		Open

		H.012		5.4.5		Once the LCG ID for the BSR reporting has been determined, we think the editor’s note at the start of the section can be removed.		Huawei		
2016-05-13 (Ericsson): 
Agree. This editor's note could be removed already now.
		Open

		H.013		6.1.3.10		We agree the values in Table 6.1.3.10-1 need to be discussed and agreed, as noted in the editor’s note.
The referenced section in [9] may need updating after RAN4 have defined NB-PHR.		Huawei		
2016-05-13 (Ericsson): 
Agree. This item status should be kept "Open" until this has been agreed on RAN2#94. 
		Open
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Tracked items

		Comment Tag		Section		Description		Source		Answer/comment		Status

		H.001		5.1.1		1st paragraph. The current text is correct, but we also see that NPDCCH order will also indicate the starting number of NPRACH repetitions to use.		Huawei		2016-05-17 (Huawei/Neul):
Ok (offline).

2016-05-13 (Ericsson): 
Agree. 
Proposed way to implement this has been added to latest proposed running CR for email discussion.
		Closed

		H.002		5.1.1		We think some alignment for the parameter names maxNumPreambleAttemptCE (prach-MaxNumPreambleAttempt in NB-IoT), numRepetitionPerPreambleAttempt (prach-NumRepetitions in NB-IoT) and preambleTransMax-CE (preambleTransMax for NB-IoT) need aligning. 		Huawei		2016-05-21 (Ericsson):
In post adhoc version of 36.331 all except the following two parameters are aligned with legacy:
1. RSRP-ThresholdsPrachInfoList was changed in post-adhoc to RSRP-ThresholdsNPRACH-InfoList without being tracked in review sheet but explained offline by Huawei/Neul was due to I.22/I.39 that discussed the channel naming rule hyphens in general. 
As the IE is used in the common eMTC/NB-IoT procedure text on 5 places changing the name should not be done. 
This is tracked as E.092 in the 36.331 review issue list (R2-163891).

2. preambleTransMax for NB-IoT should be named preambleTransMax-CE to allow same aligned text between eMTC/NB-IoT on 3 places in 36.321. 
This is tracked as E.053 in the 36.331 review issue list (R2-163891).

2016-05-13 (Ericsson): 
If we align the naming with legacy, better integration of the RA procedure is possible. In the post-adhoc version of 36.331 the first two values have been aligned but the third needs to be changed as well: 
preambleTransMax -> preambleTransMax-CE
No change in 36.321 is foreseen if alignment in 36.331 names are done.		Open

		H.003		5.1.1		We think that the bullet list for NB-IoT is different enough to eMTC that it should be written separately. NB-IoT has a different set of resource configuration parameters in 36.331. There is no (in RAN1) CE levels, there is just NPRACH resource configurations.		Huawei		2016-05-21 (Ericsson):
Offline discussions between Ericsson/Huawei/Neul resulted in updates of sections 5.1.1 and 5.1.2.

2016-05-19 (Huawei/Neul):
New comments received on updated RA description.

2016-05-13 (Ericsson): 
In the adhoc endorsed version of 36.321 (R2-163259) there are 2 bullets unique for eMTC and 2 bullets unique for NB-IoT and 9 common bullets. 
In our view an NPRACH resource is connected to a CE level so the description/modeling in MAC could be the same between eMTC and NB-IoT. 
		Closed

		H.004		5.1.1		The random access procedure (end of section) considers more RSRP thresholds than are signaled for NB-IoT. We think some clarification about the procedure is required, which may have knock impacts to other RACH sections.		Huawei		2016-05-21 (Ericsson):
Offline discussions between Ericsson/Huawei/Neul resulted in updates of sections 5.1.1 and 5.1.2.

2016-05-19 (Huawei/Neul):
New comments received on updated RA description.

2016-05-13 (Ericsson): 
In eMTC we have 4 levels (3 thresholds) and in NB-IoT 3 levels (2 thresholds). Since there is no "CE level 3" ever configured for NB-IoT the first if-statement will never be true so it will always fall through.
Similarly, if only no thresholds is configured for NB-IoT (or eMTC) you will fall through to be in CE level 0.   
		Closed

		H.005		5.1.2		We agree with the Ericsson note about changes being required due to NPRACH resource selection instead of preamble selection.  We think this note should apply to more than just the text it is against, but the entire section. This may have impact to the previous section, for example the CE levels mentioned above.
o   We assume the FFS in the editor’s note only refers to how the procedure is captured and does not relate to FFS information from RAN1.		Huawei		2016-05-21 (Ericsson):
Offline discussions between Ericsson/Huawei/Neul resulted in updates of sections 5.1.1 and 5.1.2.

2016-05-19 (Huawei/Neul):
New comments received on updated RA description.

2016-05-13 (Ericsson): 
In the updated running CR after the email discussion a re-structure of section 5.2.2 was done. Please make a new comment based on latest running CR if aspects still are unclear.
Thus, no action for this item.
		Closed

		H.006		5.1.2		On references to subframes, we think this is not generally applicable to NB-IoT, since the 3.75 kHz frame structure does not have them. Therefore, RAN1 agreements often refer to milliseconds directly, and RAN1 specification editors are discussing how to handle this difference. General updates to this terminology may be needed in MAC.		Huawei		2016-05-21 (Ericsson):
Offline discussions between Ericsson/Huawei/Neul resulted in updates of sections 5.1.1 and 5.1.2.

2016-05-19 (Huawei/Neul):
New comments received on updated RA description.

2016-05-13 (Ericsson): 
We believe that the start time of NPRACH is signalled on millisecond level (i.e. Periodicity, StartTime) and since subframe=1 ms it is still ok to use subframe in 36.321. 
		Closed

		H.007		5.1.3		We understand the instruction to transmit the preamble is via the “else” clause, but there is no mention of NB-IoT features, for example repetitions. We think this may need updating as part of the general NPRACH resource selection updates required.		Huawei		2016-05-21 (Ericsson):
Offline discussions between Ericsson/Huawei/Neul resulted in updates of sections 5.1.1 and 5.1.2.

2016-05-19 (Huawei/Neul):
New comments received on updated RA description.

2016-05-13 (Ericsson): 
This was updated in R2-163259.
		Closed

		H.008		5.1.4		We think some parameter name alignment maybe required, for example preambleTransMax does not have the –CE suffix in NB-IoT and maxNumPreambleAttemptCE is prach-MaxNumPreambleAttempt in NB-IoT.		Huawei		2016-05-21 (Ericsson):
Tracked as H.002 already so this item is closed.

2016-05-13 (Ericsson): 
Related to the discussion on H.002 above. 
		Closed

		H.009		5.1.4		Units are “PDDCH Period” for NB-IoT. Sentence reworded		Huawei		2016-05-21 (Ericsson):
The word "subframe" removed on two places in the latest version of the running CR, R2-164298.

2016-05-13 (Ericsson):
We do not see a need at the moment to introduce the terminology "PDCCH period" in 36.321. We could consider to remove the word "subframes" to make it fit to both legacy and NB-IoT way of signalling this as part of 36.331.

2016-05-03 (Ericsson):
We need to discuss further if the terminology “PDCCH Period” needs to be introduced in 36.321.
		Closed

		H.010		5.3.2.1		We think we should not touch the legacy text for TTI/subframes. RAN1 specs have not defined a new TTI for NB-IoT, so changes to the legacy text in RAN2 will not have a correspondence to RAN1. There may be impacts in other sections of this (eg 5.4.1, and 5.4.2.1). It might be a better approach to not touch the legacy text, and instead have a new sentence:
“For NB-IoT UEs,  one TB can be mapped to more than one subframe”		Huawei		2016-05-21 (Ericsson):
At offline discussions between Ericsson/Huawei/Neul it was explained that TTI is an essential terminology used in many places in 36.321 and clearly defined in 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
As this is still applicable for NB-IoT no changes was agreed to be made..
 
2016-05-19 (Huawei/Neul):
New comments received witjh proposal to call TTI "decoding time" instead.

2016-05-13 (Ericsson): 
 For Legacy LTE this change has no impact since subframe in the MAC spec is the same as TTI. For NB-IoT however, keeping the word subframe in this context ("one or two TBs are expected per subframe", and "one TB is expected per subframe") is wrong since it implies that a complete TB has to be transmitted in a subframe. The proposed change by Huawei does not help since we then instead get an inconsistent spec saying different things. 
As the terminology TTI is used extensively in 36.321 but not in RAN1 specs (neither in legacy nor in NB-IoT) we propose to keep this change. 
		Closed

		H.011		5.4.2.2		We think that RAN1 has agreement, therefore any required updates can be done and the note can be removed after.		Huawei		2016-05-17 (Huawei/Neul):
Ok (offline).

2016-05-03 (Ericsson): 
We will make the update after review of 36.213 has been done May 16th.
		Open

		L.001		5.4.3.1		What RAN2 has agreed is not to support prioritisedBitRate for NB-IoT.

“Not supporting priorisedBitRate in NB-IoT” may have an intention that the UE serves all logical channels equally as in the Step 3 of Section 5.4.3.1. 

However, “Setting prioritisedBitRate to inifinity” would mean that the UE selects one logical channel among the multiple DRBs (which would have the same priority) and allocates resource for all data of the selected logical channel as in the Step 1 of Section 5.4.3.1.

If the intention is to serve equally for all DRBs in NB-IoT, wouldn’t it be correct to say that ‘For NB-IoT, prioritisedBitRate and bucketSizeDuration are not applicable.’?		LG		
2016-05-13 (Ericsson):
LG claims that setting this PBR to infinity means that the UE will only prioritize at most one RB, even though it would have more with the same priority.

But according to the MAC spec it says:
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to “infinity”, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);

The important parts are underlined above, and the way Ericsson understands this is that it is up to the UE to prioritize between RBs of the same priority. The text states that for a logical channel the UE shall allocate all resources, but this could be more than one, in our view.

2016-05-03 (Ericsson):
To be discussed separately.
		Open

		H.012		5.4.5		Once the LCG ID for the BSR reporting has been determined, we think the editor’s note at the start of the section can be removed.		Huawei		2016-05-21 (Ericsson):
Removed in latest version of running CR, R2-164298.

2016-05-17 (Huawei/Neul):
Ok (offline).

2016-05-13 (Ericsson): 
Agree. This editor's note could be removed already now.
		Closed

		H.013		6.1.3.10		We agree the values in Table 6.1.3.10-1 need to be discussed and agreed, as noted in the editor’s note.
The referenced section in [9] may need updating after RAN4 have defined NB-PHR.		Huawei		2016-05-17 (Huawei/Neul):
Ok (offline).

2016-05-13 (Ericsson): 
Agree. This item status should be kept "Open" until this has been agreed on RAN2#94. 
		Open

		H.014		5.4.5a		Should this "DV-PH" be “DPR” to match section 5.7?		Huawei		2016-05-21 (Ericsson):
Removed in latest version of running CR, R2-164298.

2016-05-19 (Huawei/Neul):
New review item added.		Closed
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		Summary of change:

		Specific NB-IoT changes done are:


· Introduction of NB-IoT definitions/abbreviations.


· Changed subframe to TTI on various places.


· Noted that only 1 HARQ process is supported.


· Clarified that drxShortCycleTimer and shortDRX-Cycle are not supported for NB-IoT.

· Addition of applicability to NB-IoT in places where changes for eMTC (BL UEs or UEs in enhanced coverage) have been done.


· Proposal of HARQ RTT Timer calculation in 7.7.


· Addition of editor’s note in places where changes are expected but agreements are still pending in RAN1 and/or RAN2. 

The following agreements, made at the RAN2#93 meeting, have led to modifications in the MAC specification:

· Only Contention based RACH is supported in NB-IoT. We may revisit this if contention free RACH is found needed for positioning  5.1.1


· Preambles (RACH resource) classification according to coverage levels in eMTC is reused in NB-IoT. UE selects a preamble group according to its coverage level. (this is not intended to prevent further fucntionality, e.g. having more resrouce pools for other purpose)  5.1.1


· Global PREAMBLE_TRANSMISSION_COUNTER and per coverage level PREAMBLE_TRANSMISSION_COUNTER_CE are used for NB-IoT  5.1.1, 5.1.4, 5.1.5


· If we have power ramping (RAN1), Global PREAMBLE_TRANSMISSION_COUNTER is used to achieve power ramping for the received target preamble power  5.1.3


· MAC contention resolution timer for NB-IoT is configured per-CEL  5.1.1


· If the Contention Resolution is considered not successful the UE should continue in the same PRACH CE level to proceed to the transmission of preamble  5.1.5


· NB-IoT supports only cross-subframe scheduling and no same-subframe scheduling  5.7


· The transmission duration in number of sub-frames for the NB-PDCCH, the NB-PDSCH and the NB-PUSCH is variable  5.3.2.1, 5.4.2.1


· Adaptive and asynchronous HARQ is used for both uplink and downlink (except for transmissions within a bundle). We understand that R1 has already agreed this  5.3.2.1, 5.3.2.2, 5.4.2.1, 5.4.2.2


· UL HARQ re-transmissions should not be triggered by absence of HARQ feedback on the NB-PDCCH  5.4.2.2


· The HARQ re-transmissions in both downlink and uplink are asynchronous  5.4.2.1


· RAN1 agreement: Redundancy versions (RVs) for NB-PDSCH are not supported  5.3.1

The following agreements, made at the RAN2#93bis meeting, have led to modifications in the MAC specification:


· DVI:
- The data volume in MSG3 indicates the amount of user data(including SMS) and NAS signalling data volume sent over user plane or control plane
- The data volume is reported as one single number
 5.4.5, 5.4.5a, 6.1.3.10 

· RAN2 to agree that a 4-bit DVI is to be accommodated within msg 3  5.4.5a, 6.1.3.10

· PHR 2 bits is included in MSG3  5.4.5a, 6.1.3.10

· We don’t spport prioritisedBitRate and bucketSizeDuration (even in the case of multiple DRB).  5.4.3.1


· The following five DL LCIDs are applicable for NB-IoT: “CCCH”, “Identity of the logical channel”, “UE Contention Resolution Identity”, “Timing Advance Command”, ”Padding” and RAN2 to select one of either “DRX Command” or “Long DRX Command”  6.2.1


· at least) the following four UL LCIDs are applicable for NB-IoT: “CCCH”, “Identity of the logical channel”, “C-RNTI”, and ”Padding”  6.2.1


· It shall be clear in 36.321 which LCIDs are applicable and not applicable to NB-IoT  6.2.1


· The drx-InactivityTimer should be started at the end of the transmission/re-transmission of each MAC PDU  5.7


· The “UL HARQ RTT Timer” is constant and started on the last subframe of the NPUSCH transmission and the “HARQ RTT Timer” is variable and started on the last subframe of the NPDSCH transmission  7.7


· We don’t include PHR for other cases than MSG3 as RAN1 hasn’t asked for it  5.4.6


· We put the NB-IoT-specific DVI/PHR functionality in MAC  5.4.5, 5.4.5a, 6.1.3.10

· Only a Short BSR is supported for NB-IOT (no long BSR)  5.4.5


· For NB-IoT all logical channels belong to one LCG that do not need to be configured by RRC. This LCG comprises both SRB and DRB  5.4.5


· preambleMappingInfoList is not needed in NB-IoT  5.1.1


· As a baseline, we assume that the parameters values and information need for RA initialization can be determined by  the table below. We may need to revisit PP-values in the table  5.1.1


· It should be possible to have different backoff times for different coverage levels  7.2


· FFS if we Use PRACH period as basic unit for backoff. The backoff time can be caluculated as Backoff Parameter value * PRACH period  7.2


· MAC shall stop transmissions after reaching max no of transmissions on the worst coverage level  5.1.4


· RAN1 agreement on PREAMBLE_RECEIVED_TARGET_POWER.  5.1.3
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3.1
Definitions


For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the MAC entity monitors the PDCCH.

mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the MAC entity shall monitor the PDCCH after Msg3 is transmitted.

DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL, DL or SL user data transmission for this MAC entity. For NB-IoT it specifies the number of consecutive PDCCH-subframe(s) after the subframe containing an UL-SCH 

or after the subframe containing the HARQ feedback for a DL data transmission for this MAC entity.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received.

drxShortCycleTimer: Specifies the number of consecutive subframe(s) the MAC entity shall follow the Short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

drx-ULRetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a grant for UL retransmission is received.

HARQ information: HARQ information for DL-SCH or for UL-SCH transmissions consists of New Data Indicator (NDI), Transport Block (TB) size. For DL-SCH transmissions and for asynchronous UL HARQ, the HARQ information also includes HARQ process ID, except for UEs in NB-IoT for which this information is not present. For UL-SCH transmission the HARQ information also includes Redundancy Version (RV). In case of spatial multiplexing on DL-SCH the HARQ information comprises a set of NDI and TB size for each transport block. HARQ information for SL-SCH and SL-DCH transmissions consists of TB size only.

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the MAC entity. 

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz.

onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH: Refers to the PDCCH [7], EPDCCH (in subframes when configured), MPDCCH [2], for an RN with R-PDCCH configured and not suspended, to the R-PDCCH or, for NB-IoT to the NPDCCH.

PDCCH-subframe: Refers to a subframe with PDCCH. For a MAC entity not configured with any TDD serving cell(s), this represents any subframe; for a MAC entity configured with at least one TDD serving cell, if a MAC entity is capable of simultaneous reception and transmission in the aggregated cells, this represents the union over all serving cells of downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8], except serving cells that are configured with schedulingCellId [8]; otherwise, this represents the subframes where the SpCell is configured with a downlink subframe or a subframe including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8].
For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, this represents all downlink subframes configured for RN communication with the E-UTRAN.


PRACH: Refers to PRACH or for NB-IoT to NPRACH.

PRACH Resource Index: The index of a PRACH within a system frame [7]

Primary Timing Advance Group: Timing Advance Group containing the SpCell.

PUCCH SCell: An SCell configured with PUCCH.

ra-PRACH-MaskIndex: Defines in which PRACHs within a system frame the MAC entity can transmit a Random Access Preamble (see subclause 7.3).

RA-RNTI: The Random Access RNTI is used on the PDCCH when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the MAC entity to transmit the Random Access preamble.

SC Period: Sidelink Control period, the time period consisting of transmission of SCI and its corresponding data.

SCI: The Sidelink Control Information contains the sidelink scheduling information such as resource block assignment, modulation and coding scheme and Group Destination ID [5].

Secondary Timing Advance Group: Timing Advance Group not containing the SpCell. A Secondary Timing Advance Group contains at least one Serving Cell with an UL configured.

Serving Cell: A Primary or a Secondary Cell [8].

Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The sidelink corresponds to the PC5 interface as defined in [13].

Sidelink Discovery Gap for Reception: Time period during which the UE does not receive any channels in DL from any serving cell, except during random access procedure.

Sidelink Discovery Gap for Transmission: Time period during which the UE prioritizes transmission of sidelink discovery over transmission of channels in UL, if they occur in the same subframe, except during random access procedure.

Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG, otherwise the term Special Cell refers to the PCell.

Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with an UL configured, using the same timing reference cell and the same Timing Advance value.

UL HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a UL HARQ retransmission grant is expected by the MAC entity.

NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value.


3.2
Abbreviations


For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

BL


Bandwidth reduced Low complexity

BSR


Buffer Status Report


C-RNTI


Cell RNTI


CQI


Channel Quality Indicator


eIMTA


Enhanced Interference Management and Traffic Adaptation


eIMTA-RNTI


Enhanced Interference Management and Traffic Adaptation - RNTI


E-UTRA


Evolved UMTS Terrestrial Radio Access


E-UTRAN


Evolved UMTS Terrestrial Radio Access Network

G-RNTI


Group RNTI

MAC


Medium Access Control


MCG


Master Cell Group


M-RNTI


MBMS RNTI


MPDCCH


Physical Downlink Control Channel for BL UEs or UEs in enhanced coverage

LCG


Logical Channel Group

NB-IoT


Narrow Band Internet of Things

NPDCCH


Narrowband Physical Downlink Control Channel

NPRACH


Narrowband Physical Random Access Control Channel


PCell


Primary Cell


PSCell


Primary Secondary Cell


PHR


Power Headroom Report


PMI


Precoding Matrix Index


PPPP


ProSe Per-Packet Priority


P-RNTI


Paging RNTI


ProSe


Proximity-based Services


pTAG


Primary Timing Advance Group 


PTI


Precoding Type Indicator


RA-RNTI


Random Access RNTI


RI


Rank Indicator


RN


Relay Node


RNTI


Radio Network Temporary Identifier


SCell


Secondary Cell


SC-FDM


Single-Carrier Frequency Division Multiplexing


SCG


Secondary Cell Group


SCI


Sidelink Control Information

SC-N-RNTI


Single Cell Notification RNTI

SC-PTM


Single Cell Point to Multipoint

SC-RNTI


Single Cell RNTI


SI-RNTI


System Information RNTI


SL


Sidelink


SL-RNTI


Sidelink RNTI


SR


Scheduling Request


SRS


Sounding Reference Symbols


SpCell


Special Cell


sTAG


Secondary Timing Advance Group


TAG


Timing Advance Group


TB


Transport Block


TPC-PUCCH-RNTI
Transmit Power Control-Physical Uplink Control Channel-RNTI


TPC-PUSCH-RNTI
Transmit Power Control-Physical Uplink Shared Channel-RNTI


		Next change





5
MAC procedures


5.1
Random Access procedure

Editor’s note: the random access procedure for NB-IoT is similar to eMTC but depends on NB-IoT RAN1/RRC-parameters.

5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell, , except for NB-IoT, 
a PDCCH order or RRC optionallyindicate the ra-PreambleIndex and the ra-PRACH-MaskIndex; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for SpCell. 

Before the procedure can be initiated, the following information for related Serving Cell is assumed to be available except for NB-IoT UEs, 
BL UEs or UEs in enhanced coverage [8]:


-
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.


-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group (SpCell only):



The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:



If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles as defined in [7].


-
if Random Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and messageSizeGroupA, the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10], and the offset between the preamble and Msg3, deltaPreambleMsg3, that are required for selecting one of the two groups of Random Access Preambles (SpCell only).


-
the RA response window size ra-ResponseWindowSize.


-
the power-ramping factor powerRampingStep.


-
the maximum number of preamble transmission preambleTransMax.


-
the initial preamble power preambleInitialReceivedTargetPower.


-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).


-
the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx (SpCell only).

-
the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only).


NOTE:
The above parameters may be updated from upper layers before each Random Access procedure is initiated.


The following information for related Serving Cell is assumed to be available before the procedure can be initiated for NB-IoT UEs, BL UEs or UEs in enhanced coverage [8]:

Editor’s note: For NB-IoT the details of the RA configuration are yet to be determined.


-
the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.


-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group, preambleMappingInfoList (SpCell only, not applicable for NB-IoT):



The preambles that are contained in Random Access Preambles groups for each CE level, if it exists, are calculated from the parameters firstPreamble and lastPreamble, not applicable for NB-IoT.


-
the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell; RSRP-ThresholdsPrachInfoList.


-
the maximum number of preamble transmission per enhanced coverage level supported in the Serving Cell; maxNumPreambleAttemptCE.


-
the number of repetitions required for preamble transmission attempt per enhanced coverage level supported in the Serving Cell; numRepetitionPerPreambleAttempt.


-
the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].

-
the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.


-
the power-ramping factor powerRampingStep.


-
the maximum number of preamble transmission preambleTransMax-CE.

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6). For NB-IoT the DELTA_PREAMBLE is set to 0.

The Random Access procedure shall be performed as follows:


-
Flush the Msg3 buffer;


-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;

-
if the RSRP threshold of CE level 3 is configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 3 then:

-
the MAC entity considers to be in CE level 3;

-
else if the RSRP threshold of CE level 2 configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of CE level 2 then:

-
the MAC entity considers to be in CE level 2;

-
else if the measured RSRP is less than the RSRP threshold of CE level 1 as configured by upper layers in rsrp-ThresholdsPrachInfoList then:

-
the MAC entity considers to be in CE level 1;

-
else:

-
the MAC entity considers to be in CE level 0;



-
set the backoff parameter value to 0 ms;


-
for the RN, suspend any RN subframe configuration; 


-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).


NOTE:
There is only one Random Access procedure ongoing at any point in time in a MAC entity. If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.


5.1.2
Random Access Resource selection


The Random Access Resource selection procedure shall be performed as follows:


-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:


-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.


-
else the Random Access Preamble shall be selected by the MAC entity as follows:


-
If Msg3 has not yet been transmitted, the MAC entity shall, except for NB-IoT UEs, BL UEs or UEs in enhanced coverage:


-
if Random Access Preambles group B exists and if the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB, then:


-
select the Random Access Preambles group B;


-
else:


-
select the Random Access Preambles group A.


-
else, if Msg3 is being retransmitted, the MAC entity shall:


-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.


-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;


-
set PRACH Mask Index to 0.

-
if the UE is a BL UE or a UE in enhanced coverage:


-
select the Random Access Preambles group, ra-ResponseWindowSize, mac-ContentionResolutionTimer and PRACH resource corresponding to the selected CE level;

-
else if the UE is an NB-IoT UE:


-
select a specific time-frequency NPRACH resource according to prach-Config, , ra-ResponseWindowSize and mac-ContentionResolutionTimer based on the corresponding NPRACH repetitions and based on the UE support for multi-tone Msg3 transmission;




-
determine the next available subframe containing the required PRACH resource permitted by the restrictions given by the prach-ConfigIndex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements [2]  (a MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);


-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:


-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):


-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.


-
else:


-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.


-
else:


-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.


-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).


5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;

-
if NB-IoT:


-
set PREAMBLE_RECEIVED_TARGET_POWER to
 PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt)

-
if the UE is a BL UE or a UE in enhanced coverage:


-
instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH
, corresponding RA-RNTI, preamble index, and PREAMBLE_RECEIVED_TARGET_POWER.


-
else:


-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.


5.1.4
Random Access Response reception

Editor’s note: For NB-IoT the details of the RA-RNTI calculation are yet to be determined.

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception, the MAC entity shall monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. If the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage, RA Response window starts at the subframe that contains the end of the last preamble repetition plus three subframes and has length ra-ResponseWindowSize for the corresponding coverage level, in subframes for a BL UE or a UE in enhanced coverage, or PDCCH Periods for a NB-IoT UE. 
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:


RA-RNTI= 1 + t_id + 10*f_id


where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6) except for bandwidth reduced low complexity UEs or UEs in enhanced coverage. For these UEs, RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=1+t_id + 10*f_id + 60*(SFN_id mod (Wmax/10))

where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6), SFN_id is the index of the first radio frame of the specified PRACH, and Wmax is 400, maximum possible RAR window size in subframes for bandwidth reduced low complexity UEs or UEs in enhanced coverage.


The MAC entity may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.


-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the MAC entity shall regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception:


-
if the Random Access Response contains a Backoff Indicator subheader:


-
set the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader  and Table 7.2-1.


-
else, set the backoff parameter value to 0 ms.


-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the MAC entity shall:


-
consider this Random Access Response reception successful and apply the following actions for the serving cell where the Random Access Preamble was transmitted:


-
process the received Timing Advance Command (see subclause 5.2);


-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);


-
process the received UL grant value and indicate it to the lower layers;


-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):


-
consider the Random Access procedure successfully completed.


-
else, if the Random Access Preamble was selected by the MAC entity:


-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;


-
if this is the first successfully received Random Access Response within this Random Access procedure:


-
if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;


-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.


NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.


NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.


If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the MAC entity shall:


-
if the notification of power ramping suspension has not been received from lower layers:


-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;


-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:


-
if the Random Access Preamble is transmitted on the SpCell:


-
indicate a Random Access problem to upper layers;

-
if NB-IoT:

-
stop transmitting Random Access Preambles and 
consider the Random Access procedure unsuccessfully completed;

-
if the Random Access Preamble is transmitted on an SCell:

-
consider the Random Access procedure unsuccessfully completed.


-
else:


-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:


-
if the Random Access Preamble is transmitted on the SpCell:


-
indicate a Random Access problem to upper layers;


-
if the Random Access Preamble is transmitted on an SCell:


-
consider the Random Access procedure unsuccessfully completed.


-
if in this Random Access procedure, the Random Access Preamble was selected by MAC:


-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;


-
delay the subsequent Random Access transmission by the backoff time;


-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:


-
increment PREAMBLE_TRANSMISSION_COUNTER_CE by 1; 


-
if PREAMBLE_TRANSMISSION_COUNTER_CE = maxNumPreambleAttemptCE for the corresponding coverage level + 1:


-
reset PREAMBLE_TRANSMISSION_COUNTER_CE;


-
consider to be in the next CE level, if it exists, otherwise stay in the current CE level;


-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).


5.1.5
Contention Resolution


Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH. If the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage, the MAC entity shall use the mac-ContentionResolutionTimer for the corresponding enhanced coverage level if it exists.


Once Msg3 is transmitted, the MAC entity shall:


-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;


-
regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;


-
if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall:


-
if the C-RNTI MAC control element was included in Msg3:


-
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 


-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 


-
consider this Contention Resolution successful;


-
stop mac-ContentionResolutionTimer;


-
discard the Temporary C-RNTI;


-
consider this Random Access procedure successfully completed.


-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:


-
if the MAC PDU is successfully decoded:


-
stop mac-ContentionResolutionTimer;


-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and


-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:


-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;


-
set the C-RNTI to the value of the Temporary C-RNTI;


-
discard the Temporary C-RNTI;


-
consider this Random Access procedure successfully completed.


-
else


-
discard the Temporary C-RNTI;


-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.


-
if mac-ContentionResolutionTimer expires:


-
discard the Temporary C-RNTI;


-
consider the Contention Resolution not successful.


-
if the Contention Resolution is considered not successful the MAC entity shall:


-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;


-
if the notification of power ramping suspension has not been received from lower layers:


-
increment PREAMBLE_TRANSMISSION_COUNTER by 1; 


-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:

- 
if the UE is an NB-IoT UE stop transmitting Random Access Preambles.


-
indicate a Random Access problem to upper layers.

-
else:


-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:


-
indicate a Random Access problem to upper layers.


-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;


-
delay the subsequent Random Access transmission by the backoff time;


-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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5.3
DL-SCH data transfer


5.3.1
DL Assignment reception


Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.


When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:


-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:


-
if this is the first downlink assignment for this Temporary C-RNTI:


-
consider the NDI to have been toggled.


-
if the downlink assignment is for the MAC entity’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:


-
consider the NDI to have been toggled regardless of the value of the NDI.


-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.


-
else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:


-
if the NDI in the received HARQ information is 1:


-
consider the NDI not to have been toggled;


-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.


-
else, if the NDI in the received HARQ information is 0:


-
if PDCCH contents indicate SPS release:


-
clear the configured downlink assignment (if any);


-
if the timeAlignmentTimer associated with the pTAG is running:


-
indicate a positive acknowledgement for the downlink SPS release to the physical layer.


-
else:


-
store the downlink assignment and the associated HARQ information as configured downlink assignment;


-
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;


-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 


-
consider the NDI bit to have been toggled;


-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.


-
else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been configured for the SpCell and there is no measurement gap in this TTI and there is no Sidelink Discovery Gap for Reception in this TTI; and


-
if this TTI is not an MBSFN subframe of the SpCell or the MAC entity is configured with transmission mode tm9 or tm10 on the SpCell:


-
instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;


-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 


-
consider the NDI bit to have been toggled;


-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:


HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,

where CURRENT_TTI=[(SFN * 10) + subframe number].

When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:


-
if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI, except for NB-IoT;


-
if the redundancy version is not defined in the PDCCH format:

-
the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;

-
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.


When the MAC entity has SC-RNTI and/or G-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH for SC-RNTI as specified in [8] and for G-RNTI as specified in subclause 5.7a and for each Serving Cell:


-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s SC-RNTI or G-RNTI:


-
attempt to decode the received data.


-
if the data which the MAC entity attempted to decode was successfully decoded for this TB:


-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.


5.3.2
HARQ operation


5.3.2.1
HARQ Entity


There is one HARQ entity at the MAC entity for each Serving Cell which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes per HARQ entity is specified in [2], clause 7.


When the physical layer is configured for downlink spatial multiplexing [2], one or two TBs are expected per TTI and they are associated with the same HARQ process. Otherwise, one TB is expected per TTI.


For NB-IoT UEs or BL UEs or UEs in enhanced coverage, the parameter DL_REPETITION_NUMBER provides the number of transmissions repeated in a bundle. For each bundle, DL_REPETITION_NUMBER is set to a value provided by lower layers. Within a bundle, after the initial (re)transmission, DL_REPETITION_NUMBER HARQ retransmissions follow. The HARQ feedback is transmitted for the bundle and a downlink assignment corresponding to a new transmission or a retransmission of the bundle is received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.

In addition to the broadcast HARQ process, NB-IoT has one DL HARQ process.

The MAC entity shall:


-
If a downlink assignment has been indicated for this TTI:


-
allocate the TB(s) received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.


-
If a downlink assignment has been indicated for the broadcast HARQ process:


-
allocate the received TB to the broadcast HARQ process.


NOTE:
In case of BCCH a dedicated broadcast HARQ process is used.


5.3.2.2
HARQ process


For each TTI where a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.


For each received TB and associated HARQ information, the HARQ process shall:


-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or


-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or


-
if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):

-
consider this transmission to be a new transmission.


-
else:


-
consider this transmission to be a retransmission.


The MAC entity then shall:


-
if this is a new transmission:

-
attempt to decode the received data.


-
else if this is a retransmission:


-
if the data for this TB has not yet been successfully decoded:


-
combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.


-
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or


-
if the data for this TB was successfully decoded before:


-
if the HARQ process is equal to the broadcast process:


-
deliver the decoded MAC PDU to upper layers.


-
else if this is the first successful decoding of the data for this TB:


-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.


-
generate a positive acknowledgement (ACK) of the data in this TB.


-
else:


-
replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.


-
generate a negative acknowledgement (NACK) of the data in this TB.


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


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


-
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.


The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.


NOTE:
When the MAC entity is configured with more than one serving cell, UE behaviors for storing data to the soft buffer is specified in [2].


NOTE:
If the MAC entity receives a retransmission with a TB size different from the last valid TB size signalled for this TB, the UE behavior is left up to UE implementation.


5.3.3
Disassembly and demultiplexing

The MAC entity shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.

		Next change





5.4
UL-SCH data transfer

5.4.1
UL Grant reception


In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers.


If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI:


-
if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI; or


-
if an uplink grant for this TTI has been received in a Random Access Response:


-
if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:


-
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.


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


-
else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:


-
if the NDI in the received HARQ information is 1:


-
consider the NDI for the corresponding HARQ process not to have been toggled;


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


-
else if the NDI in the received HARQ information is 0:


-
if PDCCH contents indicate SPS release:


-
clear the configured uplink grant (if any).


-
else:


-
store the uplink grant and the associated HARQ information as configured uplink grant;


-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;


-
consider the NDI bit for the corresponding HARQ process to have been toggled;


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


-
else, if this Serving Cell is the SpCell and an uplink grant for this TTI has been configured for the SpCell:


-
consider the NDI bit for the corresponding HARQ process to have been toggled;


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


NOTE:
The period of configured uplink grants is expressed in TTIs.


NOTE:
If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL-SCH.

5.4.2
HARQ operation


5.4.2.1
HARQ entity


There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.


The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8. NB-IoT has one UL HARQ process.


When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI.


At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process(es) for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process(es).


In asynchronous HARQ operation, a HARQ process is associated with a TTI based on the received UL grant. Except for NB-IoT, each asynchronous HARQ process is associated with a HARQ process identifier. HARQ feedback is not applicable for asynchronous UL HARQ.


When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with configured uplink.


Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle.


For NB-IoT UEs, BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. Bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle in consequtive subframes. Within a bundle HARQ retransmissions are non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.




TTI bundling is not supported for RN communication with the E-UTRAN in combination with an RN subframe configuration.


For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not apply. For NB-IoT UEs, BL UEs or UEs in enhanced coverage, uplink repetition bundling is used for transmission of Msg3.


For each TTI, the HARQ entity shall:


-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:


-
if an uplink grant has been indicated for this process and this TTI:


-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or


-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or


-
if the uplink grant was received in a Random Access Response:


-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:


-
obtain the MAC PDU to transmit from the Msg3 buffer.


-
else:


-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;


-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;


-
instruct the identified HARQ process to trigger a new transmission.


-
else:


-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;


-
instruct the identified HARQ process to generate an adaptive retransmission.


-
else, if the HARQ buffer of this HARQ process is not empty:


-
instruct the identified HARQ process to generate a non-adaptive retransmission.


When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.


5.4.2.2
HARQ process


Each HARQ process is associated with a HARQ buffer.


For synchronous HARQ, each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

Editor’s note: For NB-IoT it has been agreed in RAN1 to support RV0 and RV2 and that “RV cycling is feasible” during repetitions but the details are still to be determined for [2].


The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4. 


For BL UEs or UEs in enhanced coverage for UL_REPETITION_NUMBER for Mode B operation, the same redundancy version is used multiple times before cycling to the next redundancy version as specified in Subclause 8.6.1 and 7.1.7.1 in [2].


New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt.


The MAC entity is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

When the HARQ feedback is received for this TB, the HARQ process shall:


-
set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:


-
if UL HARQ operation is synchronous:

-
set CURRENT_TX_NB to 0;


-
set CURRENT_IRV to 0;


-
store the MAC PDU in the associated HARQ buffer;


-
store the uplink grant received from the HARQ entity;

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.


If the HARQ entity requests a retransmission, the HARQ process shall:


-
if UL HARQ operation is synchronous:

-
increment CURRENT_TX_NB by 1;


-
if the HARQ entity requests an adaptive retransmission:


-
store the uplink grant received from the HARQ entity;


-
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

-
if UL HARQ operation is synchronous:

-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.


-
else if the HARQ entity requests a non-adaptive retransmission:


-
if UL HARQ operation is asynchronous or HARQ_FEEDBACK = NACK:


-
generate a transmission as described below.


NOTE:
When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ buffer.


NOTE:
When no UL-SCH transmission can be made due to the occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission, no HARQ feedback can be received and a non-adaptive retransmission follows.


To generate a transmission, the HARQ process shall:


-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI; or

-
if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is no Sidelink Discovery Gap for Transmission in this TTI; or


-
if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is a Sidelink Discovery Gap for Transmission, and there is no configured grant for transmission on SL-DCH in this TTI:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;


-
increment CURRENT_IRV by 1;


-
if UL HARQ operation is synchronous and there is a measurement gap or Sidelink Discovery Gap for Reception at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:




-
set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, if UL HARQ operation is synchronous the HARQ process then shall:


-
if CURRENT_TX_NB = maximum number of transmissions – 1:


-
flush the HARQ buffer;
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5.4.3
Multiplexing and assembly


5.4.3.1
Logical channel prioritization


The Logical Channel Prioritization procedure is applied when a new transmission is performed.


RRC controls the scheduling of uplink data by signalling for each logical channel: priority where an increasing priority value indicates a lower priority level, prioritisedBitRate which sets the Prioritized Bit Rate (PBR) except for NB-IoT where the value infinity is applied
, bucketSizeDuration which sets the Bucket Size Duration (BSD), except for NB-IoT where this is not applicable.


The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × TTI duration for each TTI, where PBR is Prioritized Bit Rate of logical channel j. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD, where PBR and BSD are configured by upper layers.


The MAC entity shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:


-
The MAC entity shall allocate resources to the logical channels in the following steps:


-
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to “infinity”, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);


-
Step 2: the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 1


NOTE:
The value of Bj can be negative.


-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.


-
The UE shall also follow the rules below during the scheduling procedures above:


- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;


-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;


-
the UE should maximise the transmission of data.


-
if the MAC entity is given an UL grant size that is equal to or larger than 4 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted).


The MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the conditions for when a radio bearer is considered suspended are defined in [8]).


For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:

-
MAC control element for C-RNTI or data from UL-CCCH;


-
MAC control element for BSR, with exception of BSR included for padding;


-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;


-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;


-
data from any Logical Channel, except data from UL-CCCH;


-
MAC control element for BSR included for padding;


-
MAC control element for Sidelink BSR included for padding.


NOTE:
When the MAC entity is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs in one TTI. When the UE is requested to generate MAC PDU(s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are processed.


		Next change





5.4.5
Buffer Status Reporting

Editor’s note: For NB-IoT the details are still to be determined.


The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers associated with the MAC entity. RRC controls BSR reporting by configuring the three timers  periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].


For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

For NB-IoT the Long BSR is not supported and all logical channels belong to one LCG.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:


-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";


-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";


-
retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";


-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".


For Regular BSR:


-
if the BSR is triggered due to data becoming available for transmission for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:


-
start or restart the logicalChannelSR-ProhibitTimer;


-
else:


-
if running, stop the logicalChannelSR-ProhibitTimer.


For Regular and Periodic BSR:


-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;


-
else report Short BSR.


For Padding BSR:


-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:


-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;


-
else report Short BSR.


-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.


If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:


-
if the MAC entity has UL resources allocated for new transmission for this TTI:


-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);


-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.


-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:


-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:


-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.


The MAC entity shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant(s) in this TTI can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.


The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.


All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

NOTE:
A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR, except for NB-IoT
. A Padding BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.


		Next change





5.4.5a
Data Volume and Power Headroom Reporting


The Data Volume and Power Headroom reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers associated with the MAC entity, and to provide the serving eNB with information about the difference between the nominal UE maximum transmission power and the estimated transmission power for UL-SCH transmission for the Serving Cell. The reporting is done using the DV-PH MAC control element, which is sent in Msg3 together with a CCCH SDU.

		Next change





5.4.6
Power Headroom Reporting


Editor’s note: For NB-IoT the details of the PHR after Msg3 are FFS.

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.


The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss and the required power backoff due to power management (as allowed by P-MPRc [10]) to trigger a PHR [8].


A Power Headroom Report (PHR) shall be triggered if any of the following events occur:


-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;


-
periodicPHR-Timer expires;


-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;


-
activation of an SCell of any MAC entity with configured uplink.


-
addition of the PSCell


-
prohibitPHR-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells of any MAC entity with configured uplink: 


-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.


NOTE:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.


If the MAC entity has UL resources allocated for new transmission for this TTI the MAC entity shall:


-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;


-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;


-
if the allocated UL resources can accommodate the MAC control element for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:


-
if extendedPHR is configured:


-
for each activated Serving Cell with configured uplink:


-
obtain the value of the Type 1 power headroom;


-
if the MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI:


-
obtain the value for the corresponding PCMAX,c field from the physical layer;


-
if simultaneousPUCCH-PUSCH is configured:


-
obtain the value of the Type 2 power headroom for the PCell;


-
obtain the value for the corresponding PCMAX,c field from the physical layer (see subclause 5.1.1.2 of [2]);


-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element for extendedPHR as defined in subclause 6.1.3.6a based on the values reported by the physical layer;


-
else if extendedPHR2 is configured:


-
for each activated Serving Cell with configured uplink:


-
obtain the value of the Type 1 power headroom;


-
if the MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI:


-
obtain the value for the corresponding PCMAX,c field from the physical layer;


-
if a PUCCH SCell is configured and activated:


-
obtain the value of the Type 2 power headroom for the PCell and PUCCH SCell;


-
obtain the values for the corresponding PCMAX,c fields from the physical layer (see subclause 5.1.1.2 of [2]);


-
else:


-
if simultaneousPUCCH-PUSCH is configured for the PCell:


-
obtain the value of the Type 2 power headroom for the PCell;


-
obtain the value for the corresponding PCMAX,c field from the physical layer (see subclause 5.1.1.2 of [2]);


-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element for extendedPHR2 according to configured ServCellIndex and the PUCCH(s) for the MAC entity as defined in subclause 6.1.3.6a based on the values reported by the physical layer;


-
else if dualConnectivityPHR is configured:


-
for each activated Serving Cell with configured uplink associated with any MAC entity:


-
obtain the value of the Type 1 power headroom;


-
if this MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI or if the other MAC entity has UL resources allocated for transmission on this Serving Cell for this TTI and phr-ModeOtherCG is set to real by upper layers:


-
obtain the value for the corresponding PCMAX,c field from the physical layer;


-
if simultaneousPUCCH-PUSCH is configured:


-
obtain the value of the Type 2 power headroom for the SpCell;


-
obtain the value for the corresponding PCMAX,c field for the SpCell from the physical layer (see subclause 5.1.1.2 of [2]);


-
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;


-
if phr-ModeOtherCG is set to real by upper layers:


-
obtain the value for the corresponding PCMAX,c field for the SpCell of the other MAC entity from the physical layer (see subclause 5.1.1.2 of [2]);


-
instruct the Multiplexing and Assembly procedure to generate and transmit a Dual Connectivity PHR MAC control element as defined in subclause 6.1.3.6b based on the values reported by the physical layer;


-
else:


-
obtain the value of the Type 1 power headroom from the physical layer;


-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 based on the value reported by the physical layer;


-
start or restart periodicPHR-Timer;


-
start or restart prohibitPHR-Timer;


-
cancel all triggered PHR(s).


		Next change





5.7
Discontinuous Reception (DRX)



The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI (if configured), eIMTA-RNTI (if configured) and SL-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the MAC entity is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity monitors the PDCCH continuously. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), drx-ULRetransmissionTimer (one per asynchronous UL HARQ process), the longDRX-Cycle, the value of the drxStartOffset and optionally, except for NB-IoT,  
the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) and UL HARQ RTT Timer per asynchronous UL HARQ process is also defined (see subclause 7.7).


When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-ULRetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or


-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or


-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process; or


-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).


When DRX is configured, the MAC entity shall for each subframe:


-
if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded:


-
start the drx-RetransmissionTimer for the corresponding HARQ process. 


-
if an UL HARQ RTT Timer expires in this subframe:


-
start the drx-ULRetransmissionTimer for the corresponding HARQ process.


-
if a DRX Command MAC control element or a Long DRX Command MAC control element is received:


-
stop onDurationTimer;


-
stop drx-InactivityTimer.


-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:


-
if the Short DRX cycle is configured:


-
start or restart drxShortCycleTimer;


-
use the Short DRX Cycle.


-
else:


-
use the Long DRX cycle.


-
if drxShortCycleTimer  expires in this subframe:


-
use the Long DRX cycle.

-
if a Long DRX Command MAC control element is received:

-
stop drxShortCycleTimer;



use the Long DRX cycle.


-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or


-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:


-
start onDurationTimer.


-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, and if the subframe is not a half-duplex guard subframe [7] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception, and for NB-IoT if the subframe is not required for uplink transmission or downlink reception other than on PDCCH; or


-
during the Active Time, for a subframe other than a PDCCH-subframe and for a UE capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for at least one serving cell not configured with schedulingCellId [8] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception; or


-
during the Active Time, for a subframe other than a PDCCH-subframe and for a UE not capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for the SpCell and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception:


-
monitor the PDCCH;


-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:


-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:


-
start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception; 

-
else:

-
start the HARQ RTT Timer for the corresponding HARQ process;


-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if NB-IoT, start or restart the drx-InactivityTimer in the subframe containing the last repetition of the associated HARQ feedback transmission;

-
if the PDCCH has indicated an UL transmission for an asynchronous HARQ process and this subframe contains the last PUSCH repetition of a transmission:


-
start the UL HARQ RTT Timer for the corresponding HARQ process;


-
stop the drx-ULRetransmissionTimer for the corresponding HARQ process.

-
if NB-IoT start or restart the drx-InactivityTimer.

-
if the PDCCH indicates a new transmission (DL, UL or SL):


-
except for NB-IoT, start or restart drx-InactivityTimer.


-
in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, type-0-triggered SRS [2] shall not be reported.


-
if CQI masking (cqi-Mask) is setup by upper layers:


-
in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.


-
else:


-
in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.


Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity receives and transmits HARQ feedback and transmits type-1-triggered SRS [2] when such is expected.

NOTE:
The same Active Time applies to all activated serving cell(s).


NOTE:
In case of downlink spatial multiplexing, if a TB is received while the HARQ RTT Timer is running and the previous transmission of the same TB was received at least N subframes before the current subframe (where N corresponds to the HARQ RTT Timer), the MAC entity should process it and restart the HARQ RTT Timer. 


NOTE:
The BL UE and the UE in enhanced coverage waits until the last subframe of the configured MPDCCH search space before executing the next specified action.

		Next change





6.1.3.10
Data Volume and Power Headroom Report MAC Control Element


The Data Volume and Power Headroom Report (DPR) MAC control element is identified by a MAC PDU subheader with the same LCID as is used for the CCCH MAC SDU, as specified in table 6.2.1-2.


The DPR MAC control element is only applicable to NB-IoT.


It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.10-1):

-
Data Volume (DV): The Data Volume field identifies the total amount of data available across all logical channels which are either not yet suspended or not yet established 
after all MAC PDUs for the TTI have been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer, in the PDCP layer, and in the RRC layer
; the definition of what data shall be considered as available for transmission is specified in [3], [4] and [8] respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 4 bits. The values taken by the Data Volume field are shown in Table 6.1.3.10-1;

-
Power Headroom (PH): This field indicates the power headroom level. The length of the field is 2 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.10-2 below (the corresponding measured values in dB can be found in subclause 9.1.8.4-2 of [9]);


-
R: reserved bit, set to "0".
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Figure 6.1.3.10-1: Data Volume and Power Headroom Report MAC control element


Editor’s note: the detailed Data Volume levels should be aligned with the TBS table and is FFS.

Table 6.1.3.10-1: Data Volume levels for DV

		Index

		Data Volume (DV) value [bytes]

		Index

		Data Volume (DV) value [bytes]



		0

		DV = 0

		8

		67 < DV <= 91



		1

		0 < DV <= 10

		9

		91 < DV <= 125



		2

		10 < DV <= 14

		10

		125 < DV <= 171



		3

		14 < DV <= 19

		11

		171 < DV <= 234



		4

		19 < DV <= 26

		12

		234 < DV <= 321



		5

		26 < DV <= 36

		13

		321 < DV <= 440



		6

		36 < DV <= 49

		14

		440 < DV <= 603



		7

		49 < DV <= 67

		15

		DV > 603





Table 6.1.3.10-2: Power Headroom levels for PH

		PH

		Power Headroom Level



		0

		POWER_HEADROOM_0



		1

		POWER_HEADROOM_1



		2

		POWER_HEADROOM_2



		3

		POWER_HEADROOM_3



		





		Next change





6.2.1
MAC header for DL-SCH, UL-SCH and MCH


The MAC header is of variable size and consists of the following fields:


-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;


-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field and F2 field;


-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements and except for when F2 is set to 1. The size of the F field is 1 bit. If the F field is included; if the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1; 


-
F2: The Format2 field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 field per MAC PDU subheader. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is larger than 32767 bytes, and if the corresponding subheader is not the last subheader, the value of the F2 field is set to 1, otherwise it is set to 0.


-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/F2/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;


-
R: Reserved bit, set to "0".


The MAC header and subheaders are octet aligned.


Table 6.2.1-1 Values of LCID for DL-SCH


		Index

		LCID values



		00000

		CCCH



		00001-01010

		Identity of the logical channel



		01011-10111

		Reserved



		11000

		Activation/Deactivation (4 octets)



		11001

		SC-MCCH, SC-MTCH (see note)



		11010

		Long DRX Command



		11011

		Activation/Deactivation (1 octet)



		11100

		UE Contention Resolution Identity



		11101

		Timing Advance Command



		11110

		DRX Command



		11111

		Padding



		NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding





For NB-IoT only the following LCID values for DL-SCH are applicable: CCCH, Identity of the logical channel, UE Contention Resolution Identity, Timing Advance Command, DRX Command and Padding. 

Table 6.2.1-2 Values of LCID for UL-SCH


		Index

		LCID values



		00000

		CCCH



		00001-01010

		Identity of the logical channel



		01011

		CCCH



		01100-10101

		Reserved



		10110

		Truncated Sidelink BSR



		10111

		Sidelink BSR



		11000

		Dual Connectivity Power Headroom Report



		11001

		Extended Power Headroom Report



		11010

		Power Headroom Report



		11011

		C-RNTI



		11100

		Truncated BSR



		11101

		Short BSR



		11110

		Long BSR



		11111

		Padding





For NB-IoT only the following LCID values for UL-SCH are applicable: CCCH (LCID "00000"), Identity of the logical channel, C-RNTI, Short BSR and Padding.

Table 6.2.1-3 Values of F and F2 fields:


		Index of F2

		Index of F

		Size of Length field (in bits)



		0

		0

		7



		

		1

		15



		1

		-

		16





Table 6.2.1-4 Values of LCID for MCH


		Index

		LCID values



		00000

		MCCH (see note)



		00001-11100

		MTCH



		11101

		Reserved



		11110

		MCH Scheduling Information or Extended MCH Scheduling Information



		11111

		Padding



		NOTE: If there is no MCCH on MCH, an MTCH could use this value.
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7.2
Backoff Parameter values


Backoff Parameter values are presented in Table 7.2-1.

Editor’s note: For NB-IoT the detailed Backoff Parameter values are FFS.

Table 7.2-1: Backoff Parameter values.


		Index

		Backoff Parameter value (ms)



		0

		0



		1

		10



		2

		20



		3

		30



		4

		40



		5

		60



		6

		80



		7

		120



		8

		160



		9

		240



		10

		320



		11

		480



		12

		960



		13

		Reserved



		14

		Reserved



		15

		Reserved





The reserved values of the backoff parameter if received by the current release version UEs shall be taken as 960 ms.
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7.7
HARQ RTT Timers

For each serving cell, in case of FDD configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of [2], and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].


For BL UEs and UEs in enhanced coverage, HARQ RTT Timer corresponds to 7 + N where N is the used PUCCH repetition factor, where only valid (configured) UL subframes as configured by upper layers in fddUplinkSubframeBitmapLC are counted.

For NB-IoT the HARQ RTT Timer is set to k+3+N, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission [ref to RAN1 spec to be added] and N is the transmission duration in subframes of the associated HARQ feedback.

UL HARQ RTT Timer length is set for 4 subframes.


�TS36.300 is missing











Ericsson:



Ok, added.



�Based on the agreement:







The drx-InactivityTimer should be started at the end of the transmission/re-transmission of each MAC PDU.







Should it be changed to ‘after the subframe containing the last PUSCH repetitions of a UL-SCH transmission’ as in the procedure text as we find the current text not very clear.







Ericsson:



This follows the legacy style of high level text in this section and the details are found in the procedure text in 5.7.



�Basically, we think the current text seems sufficient because it is clear from the procedure text when drx-InactivityTimer starts for NB-IoT, i.e., in the subframe containing the last repetition of the associated HARQ feedback, and in the subframe containing the last repetition of PUSCH. 







Ericsson:



We agree with LGE.







�Ericsson:



Changes accepted.



�We think the previous version of the sentence with except NB-IoT at the start is clearer, as these parameters don’t apply to NB-IoT.







Ericsson:



Change accepted.







�Moved to first time in list to match rest of document.







Ericsson:



Change accepted.



�We think the RA configurations are now determined, so the editor’s note can be removed, however there may need to be some alignment of parameter names.







Ericsson:



Agree that we should be able to conclude on the details when parameter names have been settled.



�



Ericsson:



These parameters are not valid for NB-IoT so it has been made clear in the new version of the running CR.



�This part might need changes for NB-IoT as well as there is PRACH resource selection instead of preamble selection.



Further, RAN1 decided to randomly select “…from within its range of subcarriers”.  Exacty how and if this should be captured is FFS.







Ericsson: 



This is looked into in the new version of the running CR.



�We think this can be removed, 



�







Ericsson:



This part is split and  moved in the new version of the running CR.



�We are unsure why this was removed – it seems to relate to eMTC and not NB-IoT?







Ericsson:



We re-insert it again in the new version of the running CR and make this paragraph also to cover NB-IoT.



�Units are “PDDCH Period” for NB-IoT. Sentence reworded.







Ericsson:



We need to discuss further if the terminology “PDCCH Period” needs to be introduced in 36.321.



�Making it clear that the UE stops transmitting preambles.







Ericsson:



It should be clear already by stating that the procedure is completed and as a result 5.1.6 is performed by the UE. 



�Making it clear that the UE stops transmitting preambles.







Ericsson:



In the new running CR similar criteria for NB-IoT as in 5.1.4 added:



“consider the Random Access procedure unsuccessfully completed;”







�Moved earlier in section to where number of processes is described.







Ericsson:



Change accepted.



�Moved earlier in section.







Ericsson:



Change accepted.



We think that �RAN1 has agreement, therefore any required updates can be done and the note can be removed after.







Ericsson:



We will make the update when 36.213becomes available.



�We are unsure why this was removed – it seems to relate to legacy procedures only?







Ericsson:



This is a change already agreed for legacy so we just keep it here as well.



Note that the Microsoft Word automatically updates the bullet levels when deleting text like this (the sync condition was written twice, see v13.1.0).



�What RAN2 has agreed is not to support prioritisedBitRate for NB-IoT.







“Not supporting priorisedBitRate in NB-IoT” may have an intention that the UE serves all logical channels equally as in the Step 3 of Section 5.4.3.1. 







However, “Setting prioritisedBitRate to inifinity” would mean that the UE selects one logical channel among the multiple DRBs (which would have the same priority) and allocates resource for all data of the selected logical channel as in the Step 1 of Section 5.4.3.1.







If the intention is to serve equally for all DRBs in NB-IoT, wouldn’t it be correct to say that ‘For NB-IoT, prioritisedBitRate and bucketSizeDuration are not applicable.’?







Ericsson:



To be discussed separately.



�We think this can be removed since we had made the following agreement on the detail procedure:







Same text as for legacy LTE in 36.321 on BSR trigger new data and high priority data is used for NB-IOT. 



all data belongs to the same priority for NB-IOT wrt BSR triggering. 



BSR retransmission is supported for NB-IOT (We also support infinity value for reTxBSR-Timer)



Periodic BSR is supported for NB-IOT



Padding BSR is supported for NB-IOT



Reuse BSR cancellation mechanism, with the difference that a padding BSR can cancel a pending regular or periodic BSR (i.e. the NOTE about padding BSR and cancellation is not applicable for NB-IoT). 



For NB-IoT all logical channels belong to one LCG that do not need to be configured by RRC. This LCG comprises both SRB and DRB. 







This can be removed.







Ericsson:



We keep the editor’s not for now as there are still aspects around BSR that will be discussed on the adhoc.



We think the note about the cancellation mechanism is not applicable to NB-IoT.







Ericsson:



Change accepted.



We think �this could be made slightly clearer, so it is clear the “except for NB-IoT” refers to short DRX is not supported by NB-IoT, and it is not the optional part (ie could be read as mandatory for NB-IoT to support short drx parameters).







Ericsson:



As this is an optional configuration parameter anyway the “except for NB-IoT” will be removed in the updated running CR.



�We have not discussed whether a new LCID is needed for the new MAC CE.







Ericsson:



This is true and no new LCID has been introduced in this running CR either. Here have made an assumption that it is always transmitted together with CCCH but this will be discussed further on the adhoc.



No change done for now. 







We think this is an NB-IoT only MAC CE.�







Ericsson:



There is no need to state this here as it should be clear from other sections. If not, we can include it here. 



��Is it correct understanding that the current text is to cover both cases of initial RRC Connection establishment (data not yet associated with a logical channel) and Resume (data across all logical channels)? For clarity, it would be better to directly say that DPR MAC CE is for data of logical channel which is either not yet established or suspended.







Ericsson:



Change accepted.







��NAS layer may hold the data in NAS layer and not deliver data to AS layer. Thus, ‘in the NAS layer’ needs to be added.







By the way, in case NAS layer delivers data to AS layer for the suspended RB, BSR will be triggered (as we agreed to keep PDCP/RLC) and the UE may need to transmit both of BSR and DPR MAC CE. Maybe we need to discuss further this issue?







Ericsson:



We do not think the NAS layer should be added as we do not include other higher layers, for example an IP-stack above PDCP. The reason we add RRC is because PDCP has been removed for the CP solution.







�Is there any reason why the reserved bit is in the LSB and not in the MSB?







Ericsson:



No reason, better to move the R-bits to the MSB.
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