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1. [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: OLE_LINK2]This document provides discussion on clarification on NPUSCH postponement for NB-IoT:
 [104b-e-LTE-6.1CRs-02] Email discussion/approval on R1-2102851 and R1-2102852 by April-15 - Huiying (ZTE)
2. Discussion
As pointed out in [1], the three cases that trigger NPUSCH postponement specified in section 10.1.3.6 of the latest Rel-15 TS 36.211 are listed below and are marked as Case 1, Case 2 and Case 3.
· [Case 1] any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 
· [Case 2] any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported, or
-	[Case 3] any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b]
[bookmark: OLE_LINK1]For Case 1, since NPRACH-ConfigSIB-NB is sent in SystemInformationBlockType2-NB, it is used for NPRACH resource configuration for anchor carrier. Multiple NPRACH resource configurations are supported in IE NPRACH-ConfigSIB-NB, including:
· Rel-13 NPRACH resource configuration (nprach-ParametersList)
· Rel-15 TDD NPRACH resource configuration (nprach-ParametersListTDD)
· Rel-15 FDD NPRACH resource configuration (nprach-ParametersListFmt2, nprach-ParametersListFmt2EDT, nprach-ParametersListEDT-r15)
We can see that EDT NPRACH resources (nprach-ParametersListFmt2EDT, nprach-ParametersListEDT-r15) are included in Case 1. However, Case 3 is also used for EDT NPRACH case. As a result, for anchor carrier, EDT NPRACH resources are both included in Case 1 and Case 3. If NPUSCH postponement is caused by overlapping with EDT NPRACH in anchor carrier, since these two cases (Case 1 and Case 3) have duplicate triggering conditions, the UE does not know how to select the right triggering case for the operation of NPUSCH postponement.
When NPUSCH resources are overlapped with EDT NPRACH resources in anchor carrier, if the operation of NPUSCH postponement follows the scheme specified for Case 1, the NPUSCH should be postponed regardless of whether the NPUSCH is during an EDT procedure or not. However, it is not in accordance with Rel-15 NPUSCH postponement agreement “For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure”.
[bookmark: OLE_LINK4]For Case 2, nprach-ParametersList can be configured in both SystemInformationBlockType2-NB for anchor carrier and SystemInformationBlockType22-NB for non-anchor carrier. However, in Case 1, nprach-ParametersList has already been included in NPRACH-ConfigSIB-NB for anchor carrier. Therefore, when NPUSCH is collided with NPRACH in anchor carrier, these two triggering cases (Case 1 and Case 2) have duplicate collision conditions. 
To remove the duplicate triggering conditions, ‘NPRACH-ConfigSIB-NB’ in Case 1 should be changed to ‘nprach-ParametersList in SystemInformationBlockType2-NB’ and ‘nprach-ParametersList’ in Case 2 should be changed to ‘nprach-ParametersList in SystemInformationBlockType22-NB’.
Besides above three triggering cases, two more triggering cases are missing in the latest Rel-15 specification:
Case a: any configured TDD NPRACH resource for non-anchor carrier;
Case b: any configured FDD NPRACH format 2 resource for non-anchor carrier;
The corresponding draft CR is proposed to Rel-15 TS 36.211 in [2].
	Reason for change:
	In Subclause 10.1.3.6 of TS36.211, the triggering conditions for NPUSCH postponement have the following issues:
1. The following two cases that can trigger operation of NPUSCH postponement are not included in Rel-15 specification:
Case a: If NPUSCH is collided with any configured TDD NPRACH resource in non-anchor carrier;
Case b:  If NPUSCH is collided with any configured FDD NPRACH format 2 resource in non-anchor carrier;
2.  For operation of NPUSCH postponement in anchor carrier, EDT NPRACH related triggering conditions are duplicate in two triggering cases, but the NPUSCH postponement procedure corresponding to the two triggering cases are different and one of the postponement procedure is not correct.
3. For the following two triggering cases in anchor carrier, nprach-ParametersList in 2nd bullet is an IE of NPRACH-ConfigSIB-NB in 1st bullet. Therefore, the triggering conditions are duplicate.
-	any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 
 -	any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported

	
	

	Summary of change:
	1. Adding two missing triggering cases in non-anchor carriers.
2. Change NPRACH-ConfigSIB-NB to ‘nprach-ParametersList in SystemInformationBlockType2-NB’ and change nprach-ParametersList   to ‘nprach-ParametersList in SystemInformationBlockType22-NB’ to resolve the incorrect duplicated triggering conditions.

	
	

	Consequences if not approved:
	1. In non-anchor carrier, for TDD NPRACH or FDD NPRACH format 2, the NPUSCH will not be postponed when the collision happens. Thus, the NPRACH resources will be seriously interfered by NPUSCH transmission.
2. Due to different NPUSCH postponement handlings corresponding to the two duplicate triggering conditions for EDT NPRACH, the eNB cannot be aware of the operation selected by the UE. As a result, if the eNB wrongly judges the UE’s NPUSCH postponement operation, the eNB cannot correctly decode NPUSCH transmission.



Change to TS 36.211:
<Unchanged parts are omitted>
10.1.3.6	Mapping to physical resources
<Unchanged parts are omitted>

If a mapping to  slots or a repetition of the mapping contains a resource element which overlaps with 
-	any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType2-NBNPRACH-ConfigSIB-NB, or 
-	any configured NPRACH resource according to nprach-ParametersList in SystemInformationBlockType22-NB and if the UE indicates multiCarrier-NPRACH as supported, or
-	any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b], or
-	any configured NPRACH resource according to nprach-ParametersListFmt2 and if the UE indicates nprach-Format2 as supported, or
[bookmark: OLE_LINK5]-	any configured NPRACH resource according to nprach-ParametersListTDD
then,



-	for  the NPUSCH transmission in overlapped slots is postponed until the next  slots not overlapping with any configured NPRACH resource. 



-	for  the NPUSCH transmission in overlapped  slots is postponed until the next  slots starting with the first slot satisfying  and not overlapping with any configured NPRACH resource.
<Unchanged parts are omitted>

Please provide your views/comments to the proposed CR.
	Companies
	Comments

	Qualcomm
	We would like to highlight that this issue was already discussed in Rel-15 timeline, and some companies had a preference not to capture all these details. We would be OK with revisiting this and having clear specification.
To add some further details, there are some other cases that are not captured in this list, e.g. resources for SR, what to do with format2 resources for EDT if we do not support format 2 but we do support EDT, etc. (we captured most of the cases in R1-1813035)

	Ericsson
	Towards performing a potential clarification, it would be good to see incorporated into the draft CR the other cases pointed out by Qualcomm.

	Lenovo
	In the TS36.211, the spec defines the overlapping resource element which contains any resource element of case 1, 2 and 3. Even these three cases may include same resource elements, the overlapping resource element will not be duplicated. For example, case 1 includes {f1, subframe 1} case 3 includes {f1, subframe 1}, then {f1, subframe1} will be formulated as the so-called overlapping resource element.
If we are correct, we don't think UE will have misunderstanding. we hope to hear other companies' views.

	HUAWEI
	The listed cases of the CR have been covered in the spec, which is clear to companies without misunderstanding.
As this has been discussed in RAN1#95 meeting, we don't think we should spend any effort again on the same issue. 

	Nokia
	Same opinion as Huawei.

	ZTE
	From our understanding, Case a and Case b are not covered in current spec. (To Huawei, could you please elaborate which part includes these two cases? Thanks)
For resources for SR, since resources for SR are configured in IE SR-NPRACH-Resource-NB-r15 of SchedulingRequestConfig-NB which is UE-specific configuration, collision between resources for SR and NPUSCH can be avioded by eNB scheduling. Furthermore, SR resources are configured from existing NPRACH resources, NPUSCH collision with resources for SR can be covered by existing NPRACH collision cases.  
Regarding "what to do with format2 resources for EDT if we do not support format 2 but we do support EDT", if NPRACH format 2 resource for EDT is configured by eNB, for a Rel-15/16 UE does not support NPRACH format 2, this UE would not use NPRACH format 2 resources for EDT.  

	Qualcomm
	To reply to ZTE:
Regarding "what to do with format2 resources for EDT if we do not support format 2 but we do support EDT", if NPRACH format 2 resource for EDT is configured by eNB, for a Rel-15/16 UE does not support NPRACH format 2, this UE would not use NPRACH format 2 resources for EDT. 
This of course is correct, but the whole thing is about collision of PUSCH with NPRACH resources. So, if a UE uses NPRACH format 1 for EDT, but the msg3 PUSCH collides with NPRACH format 2 for EDT, and the UE does not signal support of NPRACH format 2, should the UE postpone or not?

	ZTE
	To reply to Qualcomm:
From our understanding, since the eNB does not know whether a UE not supporting NPRACH format 2 but supporting EDT can save configuration information of NPRACH format 2 (including NPRACH format 2 resources for EDT), eNB would assume the UE would not postpone the NPUSCH transmission when collision with NPRACH format 2 resources for EDT. 

	HiSilicon
	As mentioned by companies, it was already discussed and R1-1813035 list many cases including NPRACH format 2 case, and we reached an agreements below. It has no misunderstandings based on this agreement.
Agreement:
For the new NPRACH resources introduced in Rel-15,
· For non-EDT NPRACH resources, the UE postpones NPUSCH in those resources only if the UE indicates support for the corresponding feature(s).
· For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure
Based on this agreement, the CR R1-1813775 was agreed to clarify the collision between NPUSCH and NPRACH with the common understandings between companies. As case a and b was introduced in Rel-15, it is clear that also follows the common understanding.

	ZTE
	To reply to HiSilicon:
We fully agree with you that such cases have been captured in RAN1 agreements. However, Case a and Case b are not included in current specification. That is why we propose the CR in R1-2102852.



3. Conclusion of first round
From the first round discussion, companies had common understanding that the issue discussed in R1-2102851 and R1-2102852 was already discussed in Rel-15 timeline and the following agreements were reached:
Agreement:
For the new NPRACH resources introduced in Rel-15,
· For non-EDT NPRACH resources, the UE postpones NPUSCH in those resources only if the UE indicates support for the corresponding feature(s).
· For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure
However, the following two cases are not included in the latest spec TS 36.211. 
Case a: any configured TDD NPRACH resource for non-anchor carrier;
Case b: any configured FDD NPRACH format 2 resource for non-anchor carrier;
The moderator proposes to add the two missing cases into spec TS 36.211 and proposes the following updated TP:
Moderator's updated TP for TS 36.211:
10.1.3.6	Mapping to physical resources
<Unchanged parts are omitted>

If a mapping to  slots or a repetition of the mapping contains a resource element which overlaps with 
-	any configured NPRACH resource according to NPRACH-ConfigSIB-NB, or 
-	any configured NPRACH resource according to nprach-ParametersList and if the UE indicates multiCarrier-NPRACH as supported, or
-	any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b], or
-	any configured NPRACH resource according to nprach-ParametersListFmt2 and if the UE indicates nprach-Format2 as supported, or
-	any configured NPRACH resource according to nprach-ParametersListTDD
then,



-	for  the NPUSCH transmission in overlapped slots is postponed until the next  slots not overlapping with any configured NPRACH resource. 



-	for  the NPUSCH transmission in overlapped  slots is postponed until the next  slots starting with the first slot satisfying  and not overlapping with any configured NPRACH resource.
<Unchanged parts are omitted>
Question: Do you agree to add the two missing cases into spec TS 36.211? If no, please elaborate which part of spec includes these two cases. If yes, any comments on the moderator's updated TP?
	Companies
	Comments

	Qualcomm
	There are two instances of nprach-ParametersListFmt2 , in our understanding:
1) in "NPRACH-ConfigSIB-NB-v1530" -> This is for anchor carrier
2) In "UL-ConfigCommon-NB-v1530" -> This is for non-anchor carrier
Should we treat them separately? For example, if the UE supports format 2 but does not support "multicarrier NPRACH", should it postpone when NPUSCH collides with 2)?

	HiSilicon
	If companies want to change the spec to make it more clear, then we think the issue proposed by QC should be considered also. Moreover we also need to consider mixedOperationMode capability. E.g. if the UE supports NPRACH format 2, but does not support mixedOperationMode, does the UE postpone NPUSCH when overlaps with NPRACH format 2 resources configured by ul-ConfigListMixed-v1530?

	ZTE
	[as moderator]
To make it much clearer, we can treat two instances of nprach-ParametersListFmt2 separately. If the UE supports format 2 but does not support "multicarrier NPRACH", it would not postpone when NPUSCH collides with format 2 in non-anchor carrier. Furthermore, in anchor carrier if nprach-ParametersListFmt2 is configured but the UE does not support "nprach-Format2", it would not postpone when NPUSCH collides with format 2 in anchor carrier. 
Regarding mixedOperationMode, FDD NPRACH format 0/1 resources are configured in non-anchor carrier for mixedOperationMode. If the UE supports NPRACH format 2, but does not support mixedOperationMode, the UE would not postpone NPUSCH when overlaps with NPRACH format 2 resources configured by ul-ConfigListMixed.
To address above issues, please find moderator’s updated TP 2.



Moderator’s updated TP 2:

10.1.3.6	Mapping to physical resources
<Unchanged parts are omitted>

If a mapping to  slots or a repetition of the mapping contains a resource element which overlaps with 
-	any configured NPRACH resource according to NPRACH-ConfigSIB-NB nprach-ParametersList in SystemInformationBlockType2-NB, or 
-   any configured NPRACH resource according to nprach-ParametersListFmt2 in SystemInformationBlockType2-NB and if the UE indicates nprach-Format2 as supported, or
-   any configured NPRACH resource according to nprach-ParametersListTDD in SystemInformationBlockType2-NB, or
-	any configured NPRACH resource according to nprach-ParametersList contained in ul-ConfigList in SystemInformationBlockType22-NB and if the UE indicates multiCarrier-NPRACH as supported, or
- any configured NPRACH resource according to nprach-ParametersList contained in ul-ConfigListMixed in SystemInformationBlockType22-NB and if the UE indicates mixedOperationMode as supported, or
 -     any configured NPRACH resource according to nprach-ParametersListFmt2 in SystemInformationBlockType23-NB and if the UE indicates nprach-Format2 as supported, or
 -     any configured NPRACH resource according to nprach-ParametersListTDD in SystemInformationBlockType22-NB and if the UE indicates multiCarrier-NPRACH as supported, or
-	any configured NPRACH resource configured for Early Data Transmission and if the NPUSCH transmission is during an Early Data Transmission procedure [12, Clause 7.3b], 
then,



-	for  the NPUSCH transmission in overlapped slots is postponed until the next  slots not overlapping with any configured NPRACH resource. 



-	for  the NPUSCH transmission in overlapped  slots is postponed until the next  slots starting with the first slot satisfying  and not overlapping with any configured NPRACH resource.
<Unchanged parts are omitted>
	Companies
	Comments

	HiSilicon
	For TP2, we have following comments below. 
1. For non-anchor carrier, the UE should support multiCarrier-NPRACH anyway. Otherwise, the UE would not postpone the NPUSCH. Thus e.g. for format 2 nprach in non-anchor, the UE should support both multiCarrier-NPRACH and nprach-Fm2. For the nprach resources for mixed mode, the UE should supports both multiCarrier-NPRACH and mixedOperationMode. 
2. We notice that the difference between some sub-bullets may be only the RRC name, is it possible to combine these sub-bullets together, e.g. 1st sub-bullet and 3rd sub-bullet, 4th sub-bullet and 7th sub-bullet?

	Qualcomm
	Agree with Huawei, for some of the cases we need multiple capabilities (e.g. fmt2 and non-anchor).

	ZTE
	[as moderator] 
Thanks for the comments. It seems we need more time to have an agreeable TP. Let's continue offline discussion before next meeting and revisit this issue in the next meeting.



4. Conclusion
For the NPUSCH postponement issues for NB-IoT, companies agree that current Rel-15 TS 36.211 is not clear enough and clarification is needed. However, due to lack of time, more time is needed to have an agreeable TP. The moderator suggests to continue offline discussion before next meeting and revisit this issue in the next meeting.
[bookmark: _GoBack]Recommended conclusion:
Continue offline discussion and revisit NPUSCH postponement for NB-IoT issue in RAN1 #105-e.
NPUSCH postponement discussions are suspended and email discussion thread of [104b-e-LTE-6.1CRs-02] is closed.
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