Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting#109bis-e
R2-2003746
Online, 20th - 30th Apr, 2020
Agenda Item:
7.2.3
Source:
Huawei
Title:
Report of email discussion [Post109e#46][NBIOT/EMTC] PUR open issues
Document for:
Discussion and Decision

1 Introduction

This document is for the following email discussion on the remaining PUR open issues:

· [Post109e#46][NBIOT/EMTC] PUR open issues (Huawei)
Address known remaining open issues from 109e

Capture identified NEW, if any, issues. Issues that have already been discussed and not pursued should not be brought up again.  

Intended outcome: Report and proposals addressing open issues

Some remaining open issues will be summarised according to the discussion of RAN2#109e. Then the discussion will proceed according to the following phases:

· Phase-1: companies are invited to review the summarised open issues, and add new open issues, if any.

Deadline for Phase-1: 2020-03-27
· Phase-2: discussion on all the open issues based on the outcome of Phase-1.

Deadline for Phase 2: 2020-04-08
2 Discussion
The open issues are grouped according to three aspects:

· RRC aspects

· MAC aspects

· RRC-MAC interactions

All the open issues are common for both NB-IoT and eMTC unless stated explicitly.

2.1 RRC aspects
2.1.1 ISSUE 1: RAN2 parameters

requestedTBS-r16
requestedTBS-r16 in PURConfigurationRequest(-NB) message indicates the UE preferred TBS for PUR.

The following values have been captured in eMTC RRC CR [1] (edt-TBS-r15 is taken as a baseline with some values larger than 1000 bits added) but have not been discussed:

{b328, b408, b504, b600, b712, b808, b936, b1000, b1352, b1544, b1736, b1992, b2152, b2344, b2792, b2984}
Discussion point 1-1. Do you agree with the value range of requestedTBS-r16 for eMTC as proposed in the eMTC RRC CR?
	Company name
	Yes/No 
	Comments

	ZTE
	No
	Generally we think this value range should be decided by RAN1. But it seems that RAN1 has missed this, so we are fine to have some discussion in RAN2. 

For the proposed values, e.g., edt-TBS-r15 as a baseline with some values larger than 1000 bits added, we are not clear whether there has some principle for picking up the values? 

Per our understanding, the PUR case is some different from the EDT case. In EDT, eNB cannot know the accurate TBS info and blind decoding is used, less number of TB size is beneficial for reducing eNB decoding cost. But for PUR, as the PUR resource is configured with UE specific signaling based on the requestedTBS, accurate requestedTBS is more helpful for eNB to provide more suitable PUR configuration (e.g. less padding bits will be in PUR transmission). So it’s better to support more values for requestedTBS in order try to avoid possible padding. Moreover, considering that requestedTBS indicates the size of UL transmission which includes the RRC Msg3 and the UL data, we think at least the indicated requestedTBS should be larger than RRC Msg3 Size (e.g. 72bits). 
With the above considerations, we suggest all the eMTC TBS values larger than 72bits can be supported for requestedTBS, e.g., the value range is:
{b88, b104, b120, b136, b144, b152, b176, b208, b224, b256, b288, b296, b328, b344, b376, b392, b408, b424, b440, b456, b472, b488, b504, b520, b536, b552, b568, b584, b600, b616, b632, b648, b680, b696, b712, b744, b776, b808, b840, b872, b904, b936, b968, b1000, b1032, b1064, b1096, b1128, b1160, b1192, b1224, b1256, b1288, b1320, b1352, b1384, b1416, b1480, b1544, b1608, b1672, b1736, b1800, b1864, b1928, b1992, b2024, b2088, b2216, b2280, b2344, b2408, b2472, b2536, b2600, b2664, b2728, b2792, b2856, b2984, b3112, b3240, b3368, b3496, b3624, b3752, b3880, b4008} 

Moreover, it needs to further discuss whether to support the larger TBS (e.g., b4264, b4392, b4584, 4776, b4968, b5160, b5352, b5544, b5736, b5992, b6200, b6456, b6968, b7224) for the UL 5GHz bandwidth introduced in Rel-15 eMTC.

	Qualcomm
	Yes
	

	Lenovo
	Yes
	

	Huawei, HiSilicon
	Yes
	According to the discussion for padding issue for MO-EDT, TBS smaller than 300 bits is not enough considering the packet overhead, e.g. IP address, packet headers, security information, etc.

Considering the use case and the singling overhead, we think the values (from 328 bits to 2984bits, with 100-200 bits granularity) captured in eMTC is fine. 

	Ericsson
	No
	We agree with ZTE that PUR case is not exactly the same as EDT and larger set of TB sizes could be supported. Agree also with HW that the smallest TBSs wouldn't work as there is overhead in the RRC and/or NAS message. Thus, the lower limit seems fine to us, however agree with ZTE that larger sizes could be supported. However, we don't think the full set of TBS is really needed but e.g. 32 code points could be sufficient. We are open to further discuss this, but no strong opinion. 

The upper limit of TB sizes can reflect of what can be used with Cat-M2. 
If 16 code points are kept, we suggest to leave a value or few as spare in order to easily support additional sizes if there is need for such in the future.

	LG
	FFS
	We are fine to use the current range but larger TBS in eMTC may need to be supported as ZTE’s comment. 

	Nokia
	No
	We agree with ZTE and Ericsson. All the TBS sizes possible for eMTC should be supported. If number of bits to be used for signalling all the ranges of values to be covered with reosanble granularity. OK to exclude some smaller TBS sizes.

	
	
	

	
	
	


Summary for Discussion point 1-1:
Based on the values captured in current eMTC RRC CR, i.e. {b328, b408, b504, b600, b712, b808, b936, b1000, b1352, b1544, b1736, b1992, b2152, b2344, b2792, b2984}:
· All companies think the values captured in current eMTC RRC CR should be supported.

· For values smaller than b328, one company think values from PUSCH table from b88 should be supported

· For values larger than b2984, 4 companies out of 7 think larger values should be supported considering Cat-M2 UEs and UEs supporting 5GHz bandwidth. 2 companies think there is no need to support the full set of TBS considering the number of code points.
Proposal 1-1: For PUR TBS in eMTC, the current TBS values captured in eMTC RRC CR are supported, i.e. {b328, b408, b504, b600, b712, b808, b936, b1000, b1352, b1544, b1736, b1992, b2152, b2344, b2792, b2984}. (7/7)
Proposal 1-2: [FFS] For PUR TBS in eMTC, TBS values larger than b2984 can be supported, FFS exact values and how many code points. (4/7)
The value range for NB-IoT is still FFS [2]. Following a similar approach to the eMTC CR, i.e. values in edt-TBS-r15 plus some values larger than 1000 bits, the following values are proposed for NB-IoT:
{b328, b408, b504, b584, b680, b808, b936, b1000, b1128, b1256, b1384, b1608, b1800, b2024, b2280, b2536}
The values larger than 1000 bits are from Table 16.5.1.2-2 in TS 36.213.

Discussion point 1-2. Do you agree with the above value range of requestedTBS-r16 for NB-IoT?
	Company name
	Yes/No 
	Comments

	ZTE
	No
	With similar comments as that for eMTC, we suggest the following value range for requestedTBS in NB-IoT:
{ b104, b120, b136, b144, b152, b176, b208, b224, b256, b296, b328, b344, b376, b392, b408, b424, b440, b456, b472, b488, b504, b536, b552, b568, b584, b600, b616, b680, b712, b744, b776, b808, b872, b936, b1000, b1032, b1096, b1128, b1192, b1224, b1256, b1352, b1384, b1544, b1608, b1736, b1800, b2024, b2280, b2536}.

	Qualcomm
	Yes
	

	Lenovo
	Yes
	

	Huawei, HiSilicon
	Yes
	Same reason as for DP1-1.

	Ericsson
	Yes
	See reply for eMTC – Cat-NB2 can be supported already so value range seems OK.

	LG
	Yes
	

	Nokia
	No
	Similar comment as above.

	
	
	

	
	
	


Summary for Discussion point 1-2:
Based on the proposed values {b328, b408, b504, b584, b680, b808, b936, b1000, b1128, b1256, b1384, b1608, b1800, b2024, b2280, b2536}
· 5 companies out of 7 think the proposed values are fine.

· 2 companies out of 7 think the full set of TBS from NPUSCH table should be supported.

Proposal 1-3: For PUR TBS in NB-IoT, TBS values {b328, b408, b504, b584, b680, b808, b936, b1000, b1128, b1256, b1384, b1608, b1800, b2024, b2280, b2536} are supported. (5/7)
pur-Periodicity-r16 / requestedPeriodicity-r16
The following working assumption was made for the value range of PUR periodicity:
· PUR periodicity is {hsf8, hsf16, hsf32, hsf64, hsf128, hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192, spareX, [FFS]}.

Other values are FFS.
Discussion point 1-3. Companies are invited to comment on the need of other values for PUR periodicity:
	Company name
	Comments

	ZTE
	We suggest to further include hsf16384 (two days), hsf32768 (four days) and hsf65536 (one week), which can match the value range of Scheduled Communication Time in Subscription Based UE Differentiation Information.

	Qualcomm
	The captured values were taken as working assumption after some discussion. In our view, these values (ranging from 81.92s to about 23.3hr) are sufficient for now. We do not see need of any value smaller than hsf8. We can keep remaining codepoints as spares for future values. In any case, there are 5 spares implicitly.
I.e., we suggest to simply remove FFS and keep the current values.

	Lenovo
	We prefer the value hsf32768 (four days) added here in order to match the value range of Scheduled Communication Time in Subscription Based UE Differentiation Information. The resource is permitted to be not used if no data is transmitted. The other remaining code points could be for future values.

	Sierra Wireless
	We see value for applications if they can request the shorter periods of hsf2 and hsf4.
For the longer periods hsf16384, hsf32768 and hsf65536.

	Huawei, HiSilicon
	We think the captured values are enough.

	Ericsson
	The values above are sufficient, any remaining code points can be left as spares.

As has been brought up earlier, longer periodicities do not result in significant relative power consumption gain (e.g. against EDT) but only makes the feature more complex and more difficult to configure properly. The current maximum is enough.

Moreover, there is no current specified way to keep time in UE and eNB beyond HSFN range to start with.

	LG
	Same view with ZTE

	Nokia
	Longer periodicities are not prefered as maintaining the context and resources for such duration across multiple UE will increase the complexity at network side. So current values are sufficient

	
	


Summary for Discussion point 1-3:
Based on the current working assumption, i.e. {hsf8, hsf16, hsf32, hsf64, hsf128, hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192, spareX, [FFS]}.
· 4 companies out of 8 think the current values are sufficient.

· 1 company out of 8 thinks smaller values hsf2 and hsf4 should be supported.

· 4 company out of 8 think larger values should be supported, e.g. hsf16384 (two days), hsf32768 (four days) and hsf65536 (one week)
Proposal 1-4: [FFS] For pur-Periodicity-r16 and requestedPeriodicity-r16, FFS whether to support hsf16384, hsf32768 and hsf65536 for both NB-IoT and eMTC (4/8).

pur-StartTime-r16 / requestedTimeOffset-r16
The following working assumption was made for the start offset of PUR grant:

· Maximum PUR time offset range should be the same as maximum PUR periodicity. FFS further details e.g. how exact PUR start time is configured.
The main aspect that needs to be discussed is how to define the start time. In RAN2#109e, there were two proposals:
1. The value range of pur-StartTime-r16 should be the same as that of the requestedPeriodicity, and it should be described strictly at subframe level (e.g. start from which subframe) [3] (ZTE).
2. A 2-level start offset [4] (Huawei):

a. Level 1: startHSF: {hsf128 (about 22 minutes), hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192 (about 23.3 hours), spare}

b. Level 2: startSubframe: INTEGER(0..2559), value is in number of sub-frames by step of (PUR periodicity / 2560)

Thus we propose to discuss the granularity of the start time and how to define the signalling, e.g. introduce finer granularity than for pur-Periodcity or introduce a two-level offset.
We propose to discuss NB-IoT first and then confirm whether the same can be reused for eMTC.
Discussion point 1-4a. For NB-IoT, companies are invited to provide their view on the granularity needed for pur-StartTime-r16 and make proposal on how to signal it:
	Company name
	Comments

	ZTE
	Per our understanding, pur-StartTime-r16 is used for indicating the exact start occasion for scheduling the PUR grant and it also has the use of distributing the UEs among the PUR periodicity. Therefore, every subframe within the PUR period should be allowed for pur-StartTime-r16. We suggest that the minimum granularity of pur-StartTime should be subframe level, which can be defined according to pur-Periodicity. 

We are fine with the 2-level offset format, e.g., the first level is the start HSF offset and the second level is start subframe offset within the selected start HSF. An example can be as following:

pur-StartTime-NB-r16
::=
SEQUENCE {

offsetHSF          INTEGER (0..8191),  //This value range can be changed to 65535 is our suggestion for DP 1-3 can be agreed. 
offsetSubframe    INTEGER (0..1023)
}OPTIONAL,
--Need ON
In the above example, any HSF offset in the selected pur-Periodicity and any subframe offset in this HSF can be indicated for pur-StartTime. This is a little different from that 2-level start offset in [4]. 
For the latter, we assume at most 7 HSF offset within the selected pur-Periodicity can be indicated as the start HSF offset and only a few sub frames within this start HSF offset can be indicated as the start subframe offset. For example, if hsf128 is selected for the pur-Periodicity, only about 4 sub frames (with step of 512 subframes) in the start HSF offset can be indicated as the start subframe offset. Moreover, if hsf8192 is selected for the pur-Periodicity, the step will be 32768 sub frames. We assume it means there has only one start subframe offset about every three HSFs. It’s difficult to understand such configuration and this also give much restriction on the scheduling flexibility.
Moreover, the following definition way for jointly indicating pur-Periodicity and pur-StartTime can be further considered (the existing pur-Periodicity can be removed):
pur-PeriodicityAndStartTime-NB-r16 ::=

SEQUENCE {

offsetHSF ::=
              CHOICE {

        offsetWithinHsf128       INTEGER (0..127),

        offsetWithinHsf256       INTEGER (0..255),

        offsetWithinHsf512       INTEGER (0..511),

        offsetWithinHsf1024      INTEGER (0..1023),

        offsetWithinHsf2048      INTEGER (0..2047),

        offsetWithinHsf4096      INTEGER (0..4095),

        offsetWithinHsf8192      INTEGER (0..8191),

        offsetWithinHsf16384     INTEGER (0..16383),

        offsetWithinHsf32768     INTEGER (0..32767),

        offsetWithinHsf65536     INTEGER (0..65535)

},

offsetSubframe                INTEGER (0..1023)
}   OPTIONAL,
--Need ON


	Qualcomm
	The start offset can be in terms of several minutes or hours. However, the exact time of UL resources is needed for performing UL transmission.
The offset can be smaller than the configured periodicity. For example, if the PUR is configured for 22 min periodicity (hsf128), it should still be possible to indicate that the first occurrence is in 11 mins (hsf64).

	Lenovo
	We prefer the two-level offset for PUR start time.

	Sierra Wireless
	Agree with ZTE in principle. It will be important to specify the start time at a resolution down to one SF in order to schedule and interleave multiple UEs with the same and different periodicities. This also allows better scheduling flexibility for coexistence of PUR and non-PUR grants.

	Huawei, HiSilicon
	We agree that the UE needs to know the exact start subframe of the PUR grant. We also think the eNB should be able to distribute the UEs to different subframes.

We think the 2-level frame is better as it reflects the use of the offset at different levels, i.e. level-1 reflects when the periodicity and time of the PUR grant (same as the requested offset) and level-2 allows the eNB to distribute the UEs at subframe level.

But we think signalling overhead needs to be considered for the level-2 offset. Please note that even for connected mode DRX in NB-IoT, we do not have start offset for every possible subframe in one DRX cycle.
drx-Cycle-r13
ENUMERATED {sf256, sf512, sf1024, sf1536, sf2048, sf3072,








sf4096, sf4608, sf6144, sf7680, sf8192, sf9216,








spare4, spare3, spare2, spare1},

drx-StartOffset-r13

INTEGER (0..255),

drx-StartOffset
drxStartOffset in TS 36.321 [6]. Value is in number of sub-frames by step of (drx-cycle / 256).

	Ericsson
	We think the requested offset does not need to be asked beyond one H-SFN cycle (i.e. 1024 H-SFNs): In case UE would e.g. want to use PUR around 12:00 am, it can request for PUR configuration e.g. 11:50 pm (with desired periodicity) with offset around 64 H-SFN (~10 mins). The HSFN range gives possibility for UE to ask for PUR occasion up to 3 hours in advance which should be more than enough. 

There is no clear benefit of defining and using a very long offset, as the UE should be able to request for a PUR occasion at a particular time with shorter offset as well. However, there are drawbacks with very long configuration: potential issues with time synchronization, common time reference and need to use potentially large number of bits for the request/configuration. 

That is, we actually would not support confirming the working assumption but instead support defining pur-StartTime in a way where maximum range corresponds to one full H-SFN cycle, or even a shorter period. 

The eNB should be able to indicate a subframe with pur-StartTime with a fine granularity e.g. to be able to properly distribute UEs. For example, if the max range is one full H-SFN cycle, we could use 10 bits to indicate H-SFN, 10 bits for SFN and 3 bits for subframe. If fewer bits are preferred for the configuration, we can consider coarser configuration e.g. on H-SFN or SFN. In principle, not all subframes necessarily need to be supported, but fit should be fine granularity enough to allow flexibility to the eNB.

	LG
	We prefer to use the subframe level granularity. FFS how to signal it

	Nokia
	Actual start time needs to be at subframe level granularity for aligning actual timing of PUR grant. For requested offset longer values are not required. Agree with Ericsson on this part.

	
	


Whether pur-StartTime-r16 and requestedTimeOffset-r16 should have the same value ranges and whether to signal them in the same way need to be discussed.
Discussion point 1-4b. For NB-IoT, whether the value range of pur-StartTime-r16 and requestedTimeOffset-r16 are the same and whether they are signaled in the same way? Please make proposal if the answer is no.
	Company name
	Yes/No
	Comments

	ZTE
	No
	The requestedTimeOffset is used for indicating the expected PUR configuration time domain information, we think it can have a coarse granularity. 

As mentioned in DP 1-4a, pur-StartTime should have very finer granularity, e.g., subframe. If same finer granularity is allowed for requestedTimeOffset, taken into account that many UEs may request D-PUR resource simultaneously, it’s highly possible that their requestedTimeOffset may cause resource allocation conflict. As eNB cannot know whether these UEs can tolerate a delay between the allocated PUR grant and their exact expectations, it may be difficult for eNB to allocate suitable PUR configuration for these UEs. A coarse granularity for requestedTimeOffset would allow more scheduling flexibility and also make eNB more likely to fulfill all the UE's PUR request. 

With the above consideration, we think the granularity with HSF is enough for requestedTimeOffset, which can be defined according to each requested periodicity. An example is as following:

requestedTimeOffset-NB-r16

INTEGER (0..8191) OPTIONAL,

Similar as that for pur-Periodicity and pur-StartTime, we also suggest to further consider the following way for jointly indicating requested periodicity and requested timeOffset (the existing requestedPeriodicity can be removed):
pur-requestedPeriodicityAndTimeOffset-NB-r16 ::=
CHOICE {

        offsetWithinHsf128       INTEGER (0..127),

        offsetWithinHsf256       INTEGER (0..255),

        offsetWithinHsf512       INTEGER (0..511),

        offsetWithinHsf1024      INTEGER (0..1023),

        offsetWithinHsf2048      INTEGER (0..2047),

        offsetWithinHsf4096      INTEGER (0..4095),

        offsetWithinHsf8192      INTEGER (0..8191),

        offsetWithinHsf16384     INTEGER (0..16383),

        offsetWithinHsf32768     INTEGER (0..32767),

        offsetWithinHsf65536     INTEGER (0..65535)

}   OPTIONAL,
--Need ON


	Qualcomm
	No
	In our view, requestedTimeOffset does not need to be in the granularity of exact subframe.

	Lenovo
	No
	The requestedTimeOffset could have larger granularity than the pur-StartTime-r16.

	Sierra Wireless
	No
	The request can be quite coarse. The start time needs to be precisely specified.

	Huawei, HiSilicon
	No
	Agree with above comments that the requested offset does not need to be in subframe level.

If we go with a 2-level offset, we think the UE can only request level-1 offset, i.e. when to start to use PUR.

	Ericsson
	No
	Please see also reply to previous question. 

It would be fine if the UE can request with coarser granularity to reduce the size of the signalling e.g. to indicate H-SNF and then radio frame as powers of two, or similar.

	LG
	No
	The requestedTimeOffset have coarse granularity. HSF level would be fine.

	Nokia
	No
	

	
	
	


Discussion point 1-4c. For eMTC, whether the value range and the signaling for pur-StartTime-r16 and requestedTimeOffset-r16 are the same as in NB-IoT? Please make proposal if the answer is no.
	Company name
	Yes/No
	Comments

	ZTE
	Yes
	The pur-StartTime-r16 and requestedTimeOffset-r16 for eMTC can be same as the corresponding items in NB-IoT respectively.

	Qualcomm
	Yes
	

	Lenovo
	Yes
	We don’t see any necessity to make them different.

	Sierra Wireless
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Nokia
	Yes
	

	
	
	


Summary for Discussion points 1-4a, 1-4b and 1-4c:
All companies think that the value range and the signalling for pur-StartTime-r16 and requestedTimeOffset-r16 should be the same in NB-IoT and eMTC.

The discussion on pur-StartTime-r16 and requestedTimeOffset-r16 are summarised separately:
· For pur-StartTime-r16, i.e. the configured start offset for PUR:

· Granularity and value range of pur-StartTime-r16:

· All companies think the start time needs to be at least subframe level granularity.

· 1 company thinks it should be possible to configure an offset smaller than the configured PUR periodicity.
· 1 company thinks offset larger than 1 H-SF should not be supported.
· How to signal pur-StartTime-r16:

· Not all companies made comments on how to signal pur-StartTime-r16 and provide subframe level granularity. 5 companies agree to have a 2-level offset. Regarding the subframe level offset, 1 company thinks all possible subframes should be considered. 1 company thinks there is no need to consider all possible subframes.
Based on about discussion on the pur-StartTime-r16, the following proposals are made:
Proposal 1-5: [FFS] For both NB-IoT and eMTC, pur-StartTime-r16 is a 2-level start offset (5/8)

· Level 1: startHSF: {hsf128, hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192, spare} (7/8)
· Level 2: startSubframe: FFS value range (8/8)
· For requestedTimeOffset-r16, i.e. the requested start offset for PUR:

· Granularity and value range of requestedTimeOffset-r16:

· All companies think that requestedTimeOffset-r16 should have coarser granularity than pur-StartTime-r16. But not all companies made comments on the detailed granularity.
· 2 companies think offset larger than 1 H-SF should not be supported, i.e. still subframe level granularity but coarser than pur-StartTime-r16.

· 4 companies think H-SF level granularity should be enough
· How to signal requestedTimeOffset-r16:

· Not all companies made comments on how to signal requestedTimeOffset-r16 and provide subframe level granularity. Base on the comments on the granularity, it seems 1-level offset is enough.
Proposal 1-6: [FFS] For both NB-IoT and eMTC, the granularity of requestedTimeOffset-r16 is H-SF level, FFS exact values. (4/8)

pur-TimeAlignmentTimer-r16
The following agreement was made for the TA timer of PUR:

· TA timer range is multiple of PUR periodicities, e.g. 1,…, 8.

· FFS on exact values and whether offset is applied so that e.g. retransmissions are covered.

In NB-IoT RRC CR [2], INTEGER (1..8) is assumed. In eMTC RRC CR [1], the values are still FFS.
Discussion point 1-5a. Do you agree with the proposed range (1..8) for pur-TimeAlignmentTimer-r16 for NB-IoT? 
	Company name
	Comments

	ZTE
	Yes, Agree.

The pur-TimeAlignmentTimer should be at least larger than one PUR-Period. As we assume the whole PUR transmission (including first transmission and retransmissions) should be (much) less than PUR-Period, we don’t see any issue for such definition for TA timer.

	Qualcomm
	Yes

	Lenovo
	Yes

	Ericsson
	Agree with 1…8 PUR periodicities. However, the timer should be applied in a way that e.g. retransmissions are covered, agree with ZTE on this aspect.

For example, if the configuration is 1 PUR periodicity, it should cover possible retransmissions for PUR so that MAC entity does not indicate failure to upper layers.

We can consider this further once issue 9 on TA validation is resolved as well.  

	Sierra Wireless
	Yes and the example range of 1 – 8 is acceptable.

	Huawei, HiSilicon
	Agree

	LG
	Yes

	Nokia
	Yes

	
	


Discussion point 1-5b. Should value range of pur-TimeAlignmentTimer-r16 in eMTC be the same be the same as in NB-IoT? If no, please propose the values for eMTC.
	Company name
	Yes/No
	Comments

	ZTE
	Yes
	

	Qualcomm
	Yes
	That is, 1…8 X periodicity.

	Lenovo
	Yes
	

	Ericsson 
	Yes
	We don't see reason why the value range and signalling should be different.

	Sierra Wireless
	Yes
	

	Huawei, HiSilicon
	Yes
	

	LG
	Yes
	

	Nokia
	Yes
	

	
	
	


Summary for Discussion points 1-5a and 1-5b:
All companies think the value range of pur-TimeAlignmentTimer-r16 in NB-IoT and eMTC should be the same and value range INTEGER (1..8) is OK.

Proposal 1-7: For both NB-IoT and eMTC, the value range of pur-TimeAlignmentTimer-r16 is INTEGER (1..8), i.e. 1~8 * PUR periodicity. (8/8)
RNTI used for PUR
The name of RNTI used for PUR was discussed in email discussion [Ext109e][316] for NB-IoT MAC CR after RAN#109e. There were two options:

· PUR-RNTI

· PUR C-RNTI

Companies agreed to discuss in RAN2#109bis-e and align between different specifications.
Discussion point 1-6. Companies are invited to comment on the name of the RNTI used for PUR:
	Company name
	Comments

	ZTE
	We prefer PUR-RNTI, as that defined in NB-IoT 36.331 running CR.
We prefer to follow the naming way for the items for RRC_IDLE, e.g., P-RNTI, RA-RNTI etc. For C-RNTI, even here the “C” means cell, we still have the feeling that it is an item for RRC_CONNECTED.

	Qualcomm
	PUR C-RNTI seems reasonable. (Note: C here means cell, not “connected”, e.g. RNTI used in EDT).

	Lenovo
	We prefer PUR-RNTI as the “C” seems to have some association to the UE in connected mode.

	Ericsson
	PUR C-RNTI, this has been used MAC until now and corresponds to e.g. SPS C-RNTI, Temporary C-RNTI, AUL C-RNTI etc.

This RNTI is specific to a cell (i.e. unlike P-RNTI, RA-RNTI) thus there is further motivation to have 'C' in the name. 

Moreover, PUR C-RNTI is used in RAN1 specifications already in our understanding. 

	Sierra Wireless
	Prefer PUR-RNTI

	Huawei, HiSilicon
	It is clear that “C” in “C-RNTI” means cell. We think C-RNTI (SPS-C-RNTI) is used to identify a UE uniquely in a cell. 

Since we think it is possible for the eNB to allocate the same PUR RNTI for different UEs, thus we prefer PUR-RNTI.

	LG
	We prefer to use PUR-RNTI.

	Nokia
	C-RNTI term was used for scheduling towards connected mode UE. PUR is meant for idle mode. So use of PUR-RNTI is more appropriate.

	
	


Summary for Discussion point 1-6:
6 companies think PUR-RNTI is more appropriate, 2 companies prefer to use PUR C-RNTI.

Proposal 1-8: PUR-RNTI is used as the name of RNTI used for PUR. (6/8)
2.1.2 ISSUE 2: Configuration for the CP solution
The following FFSes were made for storing of PUR parameters

· How storing of PUR parameters would be split between eNB and MME and other details before agreeing on where PUR configuration is stored for CP solution.

· If and how eNB links CP-PUR configuration to each UE in RRC_IDLE.
Basically, there were two options proposed on to handle the PUR configuration for the CP solution:

· Option 1: All PUR configuration parameters are stored in the eNB. The eNB links PUR parameters to each UE in RRC_IDLE

· Option 2: Storage of PUR configuration parameters is split between the eNB and the MME. The eNB does not need to link the full PUR configuration to each UE in RRC_IDLE
According to the offline discussion [AT109e 308] [5], all companies agreed that the eNB needs to store at least some PUR parameters to receive/decode the UL PUR transmission. Thus, before discussing the above two options, we need to understand which parameters are needed for the eNB to receive/decode the UL PUR transmission?
Discussion point 2-1. Which PUR parameters the eNB need to have to be able to:

· Receive/decode the UL PUR transmission.
· Maintain the “m” counter in RRC connected mode.
· Reconfigure/release PUR configuration.
	Company name
	Comments

	ZTE
	To receive/decode a UL PUR transmission, at least eNB needs to know the following PUR configuration parameters:

· PUR time/frequence/code domain information: pur-Periodicity, pur-StartTime, pur-NumOccasions, ul-CarrierFreq, npusch-CyclicShift.
· Other parameters in pur-PhysicalConfig for physical layer decoding, e.g., npusch-NumRUsIndex etc.
· pur-ResponseWindowTimer

After decoding the UL PUR transmission, the eNB can deliver the UL data to the corresponding core network node based on the information in the RRC Msg3. 
To maintain the “m” counter in RRC connected mode, at least eNB needs to know the PUR time/frequency/code domain information in order to determine the PUR grant location.

Moreover, eNB also needs to link a certain PUR grant location with a specific UE in order to correctly maintain the “m” counter, especially not to increase “m” for this certain PUR grant when the related UE is in the RRC_CONNECTED state. If the eNB cannot aware this, the “m” will be (incorrectly) increased for this certain PUR grant if no UL transmission has been detected on it.
To reconfigure/release PUR configuration, at least eNB needs to know the PUR time/frequency/code domain information in order to determine the PUR grant location.

Moreover, as RAN2 has agreed PUR request can be sent only when the UE is in RRC_CONNECTED, that means eNB would mainly response the PUR request and reconfigure/release PUR grant for the UE in RRC_CONNECTED. In order to reconfigure or release the PUR grant by UE specific signaling, it is necessary for the eNB to identify which PUR grant for a certain UE. For UP solution, we assume PUR grant can be part of UE context and eNB can identify the PUR grant according to the ResumeID of this UE. However, for CP solution, it’s still not clear how to associate a PUR grant with a certain UE.

	Qualcomm
	eNB needs to store the PUR configuration parameters including UL time-frequency resource information, pur-RNTI, timers, etc.
I.e., eNB should store the whole configuration PUR-Config.

	Lenovo
	eNB needs to store the PUR configuration parameters including PUR resource configuration, PUR-RNTI, TA timer, and so on. Besides, for CP, if PUR reconfigure should be performed by eNB based on the PUR request from UE in connected mode, it needs to further clarify whether MME will be involved.


	Ericsson
	For receiving and decoding, the eNB needs all physical layer parameters, pur-Periodicity, pur-startTime, pur-RNTI, etc., i.e. agree with QC that parameters in PUR-config would be needed.

For maintaining 'm' and reconfiguration/release, the eNB would need to either identify the UE or keep count based on the used t/f resources which have been configured for PUR. 



	Sierra Wireless
	The eNB can hold the PUR configuration because a UE can only have a configuration in one eNB.

	Huawei, HiSilicon
	To receive/decode the UL PUR transmission, all parameters related to the grant and PUSCH transmission are needed, for example, in NB-IoT:

· Parameters related to the grant PUR, including: pur-RNTI, pur-StartTime, pur-Periodicity, ul-CarrierFreq, etc.

· Parameters related to PUSCH transmission, e.g.: npusch-NumRUsIndex, npusch-NumRepetitionsIndex, etc.

To maintain the “m” counter in RRC connected mode, all parameters related to the grant in time domain are needed.

To reconfigure/release PUR configuration, all PUR parameters are needed.

	LG
	We think the eNB should all PUR configuration parameters..

	Nokia
	PUR UE context containing the PUR grant along with periodicity and start offset information is sufficient for PUR reception and also maintenance based on m counter. Complete PUR configuration needs to be stored if the RRC-Reconfiguration for PUR changes to contain only the delta configuration. Otherwise all the configurations needs to be provided once again.

	
	


For the scenarios in Discussion point 2-1, the eNB needs to link the transmission to a particular UE. 
Discussion point 2-2. How does the eNB link the UL PUR transmission/PUR configuration to a particular UE for the scenarios in Discussion potion 2-1?
	Company name
	Comments

	ZTE
	As mentioned above, the “m” counting and PUR reconfiguration/release scenarios in Discussion potion 2-1 need that eNB link the UL PUR transmission/PUR configuration to a particular UE. For how the eNB to do this, we prefer Option 1, e.g., all PUR configuration parameters are stored in the eNB. And for CP solution, S-TMSI is also stored in PUR configuration. The eNB links PUR parameters to each UE in RRC_IDLE via S-TMSI. 

The only issue for this option may be S-TMSI change. The possible solution could be: Once the S-TMSI changes, UE using CP solution and with D-PUR configuration would immediately indicate the new S-TMSI to eNB (e.g. the new S-TMSI indicating is performed in the same RRC_CONNECTED state as that the S-TMSI is changed by NAS).

	Qualcomm
	From PHY perspective, even for CP, eNB can determine the UE that performed UL uniquely based on the frequency time resource used by the UE, DMRS cyclic-shift and PUR C-RNTI. If the decoding is successful, then eNB sends ACK (and e.g. handles “m” counter accordingly).
Solely for the purpose of eNB linking the UL PUR tx to a particular UE, eNB should not need any other UE ID.

	Lenovo
	We agree with Qualcomm, the PHY technique could be used to indicate the PUR transmission/PUR configuration to a particular UE.

	Ericsson
	Agree with QC, at this point we suggest to leave this up to eNB implementation. For example, the eNB could internally link the reserved t/f resources to a particular PUR configuration. 

We don't prefer to use S-TMSI for identifying the UEs as it should be transparent to eNB.

	Huawei, HiSilicon
	For the second and the third scenarios in DP2-1, the SI AP has already been established. In both Options 1 and 2, the eNB has all PUR parameters. We do not see any issue for these two scenarios in both options.

The key point is whether the eNB needs to link the transmission to a particular UE when receiving/decoding the UL PUR transmission in IDLE mode. If yes (Option 1), the eNB needs to maintain PUR parameters for all UEs with PUR configuration in IDLE mode, for very long time, thus the configuration has to be linked to an UE ID which can identify the UE uniquely at least in the serving cell.

In Option 1, the only possible UE_ID which can be linked with PUR transmission is PUR-RNTI. S-TMSI is definitely not an option to be used as eNB level UE_ID (that is the reason why we introduce resume ID for the UP solution). We have concern on this as this requires PUR RNTI to be unique in the cell and will bring drawback on complexity of CP solution since UE specific configuration needs to be stored in IDLE mode for very long time.
In Option 2, the eNB is not required to link the transmission to a particular UE when receiving/decoding the transmission. The eNB will get the S-TMSI after receiving PUR RRC message.

	LG
	We think PUR-RNTI can be used but it’s up to eNB decision. 

	Nokia
	The PUR resources are unique to each of the UE. For receiving and decoding UL transmission no additional link is needed. But for further delivery of the payload to SGW/AMF the context also needs to maintain S-TMSI or SGW UP identifiers.

	
	

	
	


Based on the discussion points 2-1 and 2-2, companies are invited to indicate whether it is feasible and beneficial to store some PUR parameters in the MME, if any.
Discussion point 2-3. Whether it is beneficial to store some PUR parameters in the MME and which parameters can be stored in the MME.
	Company name
	Comments

	ZTE
	No.
For CP solution, if  (part of) PUR configuration is stored in MME as option 2, eNB should send the PUR configuration to MME every time PUR (re)configuration occurs (e.g., in UE CONTEXT RELEASE REQUEST or UE CONTEXT RELEASE COMPLETE messages). Moreover, in order to make it feasible for PUR reconfiguration/release or “m” counting for UE in RRC_CONNECTED in the later stage, MME should send back the PUR configuration to eNB every time UE enters into RRC_CONNECTED state (e.g., in DOWNLINK NAS TRANSPORT or CONNECTION ESTABLISHMENT INDICATION messages).  
In fact, the PUR configuration delivery from MME to eNB is only useful when eNB needs to link the PUR configuration with the UE, e.g., when the PUR will be reconfigured or released, or when the PUR occasion occurs in the UE’s RRC_CONNECTED state. For other cases, e.g., the UE’s RRC_CONNECTED state lies between the UE’s two adjacent PUR occasions or the PUR doesn’t need to be reconfigured or released, the PUR configuration delivery from MME to eNB will be redundant and useless, and cause unnecessary signalling overhead.
If stored in MME, at least the following parameters should be included:

· pur-StartTime      (26 bits)
· pur-Periodicity      (4bits)
· pur-NumOccasions  (1bits)
· ul-CarrierFreq       (23bits)
· npusch-CyclicShift   (1bits)
About total 55bits PUR info need to be exchanged in every RRC setup/resume procedure, which will cause unnecessary S1AP signalling overhead.

	Qualcomm
	No. We do not see need to store any PUR-specific information in MME solely for PUR purposes.

As discussed above, the eNB should store the whole PUR configuration (even when UE is in IDLE). The PUR configuration is specific to the eNB and is not relevant to other eNBs, so there is no need for this information to be stored in MME.

	Lenovo
	No. MME is usually not used to store the RAN parameter and make decision on RAN side. The issue on PUR configuration/release should be determined in eNB.

	Ericsson
	We cannot come up with good motivation to store part of the configuration (and which part?) in MME. 

	Sierra Wireless 
	No need to store in the MME.

	Huawei, HiSilicon
	Yes.

As our reply to DP 2-2, the only option for the eNB to maintain PUR for each UE in IDLE mode is linking the PUR configuration to PUR-RNTI. This will increase the eNB complexity and exclude the eNB to configure same PUR-RNTI to different UEs.

If the PUR configuration can be stored in the MME and linked to S-TMSI in the MME, the eNB does not need to maintain PUR for each UE in IDLE mode. Then PUR resources can be handled by the eNB similarly to PRACH resource. This can reduce complexity at the eNB side, allow the sharing of PUR-RNTI among different UEs and keep the benefit of the CP solution for not storing UE specific configuration in IDLE mode for very long time.

	LG
	We think it is beneficial if the MME stores the PUR information so that, when the UE has to provide the PUR configuration information, the UE doesn’t need to send PURConfigurationRequest whenever a serving cell changes. 

	Nokia
	For PUR configurations with longer periodicity, The configurations can be stored at MME. But this will require additional RAN3 impacts to introduce signalling for transfer of PUR configuration at appropriate time prior to actual scheduling. If RAN3 impacts are not considered already, it is too late now to introduce this distributed storage of PUR configuration.

	
	


Summary for Discussion points 2-1, 2-2 and 2-3:
Discussion points 2-1 and 2-2 are for companies to understand how to link CP-PUR configuration to each UE in RRC_IDLE and whether it is possible / beneficial to store some PUR parameters in the MME. According to the comments:

· For configuration splitting between the eNB and the MME:

· 7 companies out of 8 think that the whole configuration in PUR-config should be stored in the eNB to cover all possible scenarios.

· 7 companies out of 8 think there is no benefit to store PUR parameters in the MME.

Proposal 2-1: All PUR parameters are stored in the eNB (7/8).
· How to link CP-PUR configuration to each UE in RRC_IDLE:

· 5 companies out of 7 think that the eNB can determine the UE according to PUR resource by eNB implementation.
· 1 company thinks the eNB can link CP-PUR configuration to a UE by S-TMSI.

· 2 companies think the eNB can link CP-PUR configuration to a UE by PUR RNTI.

Proposal 2-2: The eNB links CP-PUR configuration to each UE in RRC_IDLE according to PUR resource by implementation. (5/7)

The security of PUR for the CP solution was summarised in offline discussion [AT109e 308] and postponed in the last meeting [5].
Discussion point 2-4. Whether the PUR reconfiguration can be provided to UE for CP solution without AS security enabled? Do we need to analyse the security issues associated with RAN providing semi-persistent resource allocation in plain text towards UE?
	Company name
	Yes/No
	Comments

	ZTE
	Yes
	For CP solution, the security should be performed in NAS, and there is no AS security mechanism.

In legacy CP solution, radio resource configuration in Msg4 is already allowed and no security issue. So we don’t think there has security issue for PUR reconfiguration (e.g., included in RRC release message) for CP solution.

	Qualcomm
	-
	For UE supporting UP (i.e. able to support AS security), there is possibility of (re)configuration for CP PUR when AS security is enabled. (For example, UE could be in RRC-CONNECTED/UP-EDT/UP-PUR, and in the release message PUR config is provided without “suspend” indication.)
For NB-IoT supporting CP-only, there is no other choice than providing PUR (re)configuration without AS security.

Whether PUR config for CP solution is allowed without AS security is enabled (for both eMTC and NB-IoT) should be checked with SA3.

	Lenovo
	Yes
	Same view as ZTE.

	Ericsson
	
	There is no AS security for the configuration in such case, providing possibilities for attackers to use the PUR configuration for attacks. 

This is an issue for CP solution in general (when AS security is not supported), in PUR case additionally the longevity of the configuration needs to be considered when it is provided. 

	Huawei, HiSilicon
	Yes
	Same view as ZTE, we do not see any security issue caused by PUR for the CP solution.

	LG
	Yes
	

	Nokia
	Yes
	Whether Radio resource configuration which allocates resources in semi static way for longer duration can be sent without security enabled needs to be checked with SA3. The issues related to fake base station simply assigning PUR grants with shorter periodicity will lead to battery drain at potential valid UE. In case of earlier CP solution, there is no static allocation with longer duration, and UE needs to be scheduled via PDCCH  regularly to provide uplink grant. For PUR case, it will be easy to trigger more uplink transmissions with single configuration message. 


	
	
	

	
	
	


Summary for Discussion point 2-4:
4 companies think there is no security issue to configure radio resource to the UE for the CP solution as in legacy.
3 companies think we need to check with SA3.
Proposal 2-3: [FFS] PUR (re-)configuration can be provided to the UE for the CP solution without AS security enabled (4/7).

2.2 MAC aspects
2.2.1 ISSUE 3: restart of pur-ResponseWindowTimer
Whether pur-ResponseWindowTimer is restarted upon reception of DCI scheduling PUR retransmission was captured as Editor’s Note in the MAC CR [6]:
	-
if an uplink grant has been received on PDCCH for PUR C-RNTI for retransmission:

- 
restart pur-ResponseWindowTimer at the last subframe at the last subframe of a PUSCH transmission corresponding to the retransmission indicated by the UL grant, plus 4 subframes;

Editor's note: FFS whether restarting the window is indended in this case. 


Discussion point 3. Whether to restart pur-ResponseWindowTimer upon reception of DCI scheduling PUR retransmission?
	Company name
	Yes/No
	Comments

	ZTE
	Yes
	Yes

Similar as the mac-ContentionResolutionTimer, the pur-ResponseWindowTimer should be restarted upon reception of DCI scheduling PUR retransmission.

	Qualcomm
	Yes
	RAN2 has already agreed “The timer restarts if a scheduling for D-PUR retransmission is received.” This is similar to contention resolution timer.
So, the Editor’s Note can be removed.

	Lenovo
	Yes
	

	Ericsson
	Yes
	Timer can be restarted to take into account e.g. possibility of L1 ACK for the restransmissions and correct indications to upper layers. 

This is captured in MAC already, EN can be removed. 

	Sierra Wireless
	Yes
	

	Huawei, HiSilicon
	Yes
	Similar as mac-ContentionResolutionTimer.

	LG
	Yes
	

	Nokia 
	Yes
	

	
	
	


Summary for Discussion point 3:
All companies think pur-ResponseWindowTimer should be restarted upon reception of DCI scheduling PUR retransmission, as captured in the MAC CR. Thus corresponding Editor’s Note can be removed.

Proposal 3: Remove the Editor’s Note “FFS whether restarting the window is indended” from 36.321. (8/8)
2.2.2 ISSUE 4: Impact on MAC Reset

In the MAC CR [6], the only impact of PUR on MAC Reset (section 5.9) is pur-timeAlignmentTimer. There is an Editor’s Note:

	5.9
MAC Reset

If a reset of the MAC entity is requested by upper layers, the MAC entity shall:

-
initialize Bj for each logical channel to zero;

-
except for pur-timeAlignmentTimer, if configured, stop (if running) all timers;

-
consider all timeAlignmentTimers as expired and perform the corresponding actions in clause 5.2;

-
set the NDIs for all uplink HARQ processes to the value 0;

……

Editor's note: FFS what is the impact of PUR in this section.




Please companies indicate whether further changes are needed for MAC Reset section:

· Whether new behaviour needs to be added

· Whether all current behaviours are OK for PUR.
Discussion point 4. Is there any other impact of PUR on MAC reset?
	Company name
	Comments

	ZTE
	We think no any other impact of PUR on MAC reset.

	Qualcomm
	None identified at this time. Note, PUR_SKIP_COUNTER (see DP 5 below) should NOT be reset as well.

	Lenovo
	No other impact is identified until now.

	Ericsson
	The original principle is that there practically doesn't even exist a MAC entity in RRC_IDLE prior to random access, and no variables would be kept in MAC while in RRC_IDLE etc.

Unfortunately, PUR violates this design principle. Also, we have agreed that MAC keeps track of the UL grant timing, this information needs to be contained in MAC as well while the UE is in RRC_IDLE. This should be clarified at least in a NOTE saying that MAC needs to retain relevant information for PUR operation. 

We would support changing the responsibility of most of PUR configuration from MAC to RRC layer (at least calculation of the timing and provision of grants to MAC, possibly TA timer, etc). 

	Huawei, HiSilicon
	No other impact is foreseen.

	LG
	No other impact is foreseen.

	Nokia
	For PUR configuration,, as the UE need to maintain timing advance alignment MAC will not be reset. We don’t see any issues now. What are the scenaros of MAC Reset applicable for PUR can be discussed further.

	
	

	
	


Summary for Discussion point 4:
6 companies out of 7 think that no other impact of PUR on MAC reset section is foreseen.

1 company thinks that a NOTE is needed saying that MAC needs to retain relevant information for PUR operation.
1 company proposes to change the responsibility of most of PUR configuration from MAC to RRC layer.
Proposal 4: Remove the Editor’s Note “FFS what is the impact of PUR in this section” from 36.321. (6/7)
2.2.3 ISSUE 5: How to capture implicitReleaseAfter
In the email discussion on MAC CR, how to capture implicitReleaseAfter properly was discussed but there was no conclusion.
Discussion point 5. Please companies provide TP on implicitReleaseAfter in MAC based on the agreed MAC CR [6].
	Company name
	TP for implicitReleaseAfter

	ZTE
	We think the current MAC CR can work. The only issue is that how MAC entity knows whether UE is in RRC_IDLE or RRC_CONNECTED, which is discussed in DP 7.

	Qualcomm
	We have suggested the following TP during the MAC CR email discussion also but there was no time to discuss. We think this is clearer (Current draft spec text is taken as baseline):
5.4.7.1
Transmission using PUR

<skip>

The MAC entity shall consider sequentially that the Nth preconfigured uplink grant occurs in the TTI according to pur-StartTime and N * pur-Periodicity. 
Editor's note: Exact calculation above depends on further details of the configuration. 

When PUR is configured by upper layers, MAC entity shall set PUR_SKIP_COUNTER to 0. When PUR configuration is released by upper layers, MAC entity shall discard the corresponding preconfigured uplink grants.

If the MAC entity has a PUR C-RNTI, and upper layers indicate a preconfigured uplink grant is configured for this TTI:

· if pur-TimeAlignmentTimer is running:
- deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 
· if no MAC PDU is generated according to 5.4.3.1 for the preconfigured uplink grant:

-
consider the preconfigured uplink grant as skipped;

-
increment PUR_SKIP_COUNTER.

-
if PUR_SKIP_COUNTER = pur-ImplicitReleaseAfter:

-
discard the preconfigured uplink grants;

-
Indicate to upper layers to release PUR configuration.
After transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH identified by PUR C-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize. While pur-ResponseWindowTimer is running, the MAC entity shall:

<skip>

-
if the pur-ResponseWindowTimer expires:

-
consider the preconfigured uplink grant as skipped;

-
increment PUR_SKIP_COUNTER;

-
if PUR_SKIP_COUNTER = pur-ImplicitReleaseAfter:

-
discard the preconfigured uplink grants;

-
indicate to upper layers to release PUR configuration.

-
else:


-
indicate to upper layers the PUR transmission has failed.


 

	Lenovo
	Generally, we agree the CR draft by QC including the part of no MAC PDU and non feeback in pur-ResponseWindowTimer.  “When PUR is (re)configured by upper layers, MAC entity shall set PUR_SKIP_COUNTER to 0.” is preferable.

	Ericsson
	We think the current version works, not clear what is the benefit of more elaborate version.

	Huawei, HiSilicon
	The TP proposed by Qualcomm looks ok. But according to comments on DP 9, the following seems not necessary.

if pur-TimeAlignmentTimer is running:

	LG
	We don’t think further specification is needed. The description below and other description in specifications seem to be enough.

“The MAC entity shall discard the preconfigured uplink grants immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE.”

	Nokia
	We think current spec works

	
	

	
	


Summary for Discussion point 5:
4 companies think the current MAC specification works and no additional change is needed.

3 companies think agree to take TP provided by Qualcomm as a baseline to optimise the specification.

Proposal 5: [FFS] No additional change on implicitReleaseAfter is needed in MAC specification. (4/7)
2.3 RRC-MAC interactions

2.3.1 ISSUE 6: RRC awareness of PUR grant
RAN2#109e made a working assumption that PUR grant is calculated in MAC:

· RRC provides PUR configuration to MAC once and MAC calculates the PUR grant for each PUR occasion.

RRC awareness of the PUR grant was raised in the email discussion on MAC CR:

· When UL data are available, how does RRC determine whether to initiate transmission using PUR or initiate RA/EDT? 
· Does RRC need to know whether there is a PUR grant in the near future?

· Can RRC decide not to use the PUR grant when available, e.g. when initiating NAS signaling?
· Can RRC handle pur-NumOccasions (Editor’s Note in section 5.4.x.1)
Discussion point 6-1. Does RRC need to know whether there is available PUR grant in near future to determine which procedure to use? If yes, how does it know it and what RRC-MAC interactions are needed?
	Company name
	Comments

	ZTE
	Yes.

As the conditions checking for initiating transmission using PUR is in RRC, we assume the PUR configuration should be stored in both RRC and MAC (but RRC doesn’t need to send PUR configuration to MAC for each time PUR transmission). Based on the stored PUR configuration, RRC can know the occasion of PUR grant. 
Moreover, as it’s possible that PUR configuration can be reconfigured or released via RRC messages, RRC-MAC interactions are needed for RRC to indicate such reconfiguration or release to MAC in order that MAC can use latest PUR configuration for PUR transmission or stop PUR transmission timely.

	Qualcomm
	Yes, RRC is always aware of this (because PUR-Config is RRC config).

It is up to UE whether to trigger PUR UL (i.e., wait until next occasion) or initiate the legacy/EDT RA procedure. It is already clear from 5.3.3.1c.
Currently we have in RRC spec (CP shown below, similar text exists for UP):
1>
if the UE is initiating CP-EDT in accordance with conditions in 5.3.3.1b:

2>
configure the lower layers to use EDT;

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

2>
apply the physical channel configuration in accordance with the stored pur-Config;
1>
submit the RRCEarlyDataRequest message to the lower layers for transmission.

As far as MAC spec is concerned, there is no “if RRC indicated EDT” or “if RRC indicated PUR” today. It is reasonable to assume that the fact that RRC specifies to “configure EDT” or “apply PUR”, it is UE internal procedure for the MAC to know RRC has triggered one or the another, and no need to specify each and every small interaction.


	Lenovo
	Yes, we think it is UE implementation to compute the next PUR resource in RRC layer since RRC layer could store the PUR configuration information.

	Ericsson
	We think it would have been better to have RRC calculate the upcoming PUR occasions and provide the necessary information to MAC layer when initiating PUR. If also RRC layer calculated the PUR occasions, then we don't understand why this needs to be done in MAC layer to start with, i.e. we'd support having it only in RRC layer in such case where RRC would provide MAC with the UL grant when initiating the PUR transmission procedure. 

MAC layer handles the grants based on agreement during previous meeting. 

If MAC handles the grants and RRC does not calculate the time occasions, then we think it would be beneficial for RRC layer to understand when the next upcoming PUR occasion is, or otherwise understand if the data transmission is intended for PUR. However, we suggest to leave this up to UE implementation, there doesn't seem to be much benefit in specifying such interaction especially if we have vague criteria like "near future". 

	Huawei, HiSilicon
	Yes RRC needs to know.

From MAC point of view, we agree with QC that the current RRC spec is enough, i.e. no need to specify “RRC indicated EDT/PUR”. 

We do not understand above comments that RRC is always aware of PUR grant because PUR configuration is RRC configuration. If this is the case why do we agreed to maintain the grant in MAC?

	LG
	Yes, but no further specification is needed. Detailed operations are left to UE implementation.

	Nokia
	Yes. RRC to MAC interaction on knowing the nearest PUR occasion can be left to UE implementation.

	
	

	
	


Summary for Discussion point 6-1:
All companies think RRC need to know whether there is available PUR grant in near future to determine which procedure to use.

· 5 companies think RRC can know the PUR grant by UE implementation

· 2 companies propose to revert the working assumption and move the handling of PUR grant from MAC to RRC.

Proposal 6-1: RRC is aware of PUR grant. How RRC is aware is up to UE implementation. (5/7)
Discussion point 6-2. Can RRC decide not to use the PUR grant when available, e.g. when initiating NAS signalling. If yes, what RRC-MAC interactions are needed?
	Company name
	Yes/No, why?
	Comments

	ZTE
	Yes
	Refer to our comments for DP 6-1, RRC can know the occasion of PUR grant based on the stored PUR configuration.

Furthermore, as PUR cannot be used to transmit NAS signaling, RRC can decide not to initiate PUR transmission for NAS signaling even there has available PUR grant. No RRC-MAC interactions are needed.

	Qualcomm
	Yes
	It is up to RRC. Similar to EDT, 5.3.3.1c conditions to initiate PUR says UE “can” initiate PUR, not “shall”, even when all the conditions are fulfilled.

	Lenovo
	Yes
	We don’t see the critical requirement on RRC-MAC interaction. For RRC, it could determine whether to use PUR based on the stored PUR configuration. For MAC, it is UE implementation to trigger the EDT or non-EDT procedure for uplink data transmission.

	Ericsson
	
	See above. In general, we don't prefer the allocated PUR grants would be wasted e.g. in a bad UE implementation but also would not like to specify complex interactions. 

	Huawei, HiSilicon
	Yes
	

	LG
	Yes
	According to following specification, we think RRC can decide no to use PUR for NAS signalling.
5.3.3.1c 

NOTE 2:
It is up to UE implementation how the UE determines whether the establishment or resumption request is suitable for transmission using PUR.

	Nokia
	Yes
	NAS signalling messages always requires further downlink messages in most of the cases. In case, PUR configuration or the PUR transmission should ensure that UE can be moved to connected state after PUR transmission. For example if PUR configuration indicates L1-level-ACK, then use of NAS signalling may lead to UE releasing to idle before getting NAS level response.

	
	
	

	
	
	


Summary for Discussion point 6-2:
6 companies think RRC can decide not to use the PUR grant for NAS signalling and no MAC-RRC interaction is needed.

1 company proposes to revert the working assumption and move the handling of PUR grant from MAC to RRC.

Proposal 6-2: RRC can decide not to use the PUR grant for NAS signalling and no MAC-RRC interaction is needed. (6/7)
There are two values for pur-NumOccasions, one and infinite. In case value one is confgured, there is only one PUR occasion after PUR (re-)configuration. After the PUR occasion, the PUR configuration needs to be released..
Discussion point 6-3. Whether RRC or MAC handles pur-NumOccasions, What RRC-MAC interaction needed?
	Company name
	RRC/MAC
	Comments

	ZTE
	RRC or MAC
	We understand both RRC and MAC can easily handle this case that pur-NumOccasions is set to one. 
In one option (option 1), RRC maintain pur-NumOccasions and this can be transparent to MAC (e.g., MAC can always assume pur-NumOccasions is infinite), After the PUR occasion, RRC needs to indicate MAC about PUR release (such indication already exists and is also used in some other cases). 
In another option (option 2) , RRC can send pur-NumOccasions to MAC along with other PUR grant information. After the PUR occasion, RRC and MAC can release their stored PUR resources respectively. No RRC-MAC interaction is needed.
We are fine with either way.

	Qualcomm
	RRC
	Given that every time PUR is used RRC needs to do the following, RRC would do this only if number of occasions have not exhausted. And in case of ‘one’, RRC should release PUR-Config itself after using once.
1>
else if the UE is initiating CP transmission using PUR in accordance with conditions in 5.3.3.1c:

2>
apply the physical channel configuration in accordance with the stored pur-Config;


	Lenovo
	RRC
	The reason is that RRC has stored the PUR configuration, RRC could compute the number of PUR resource and release it after PUR resource is gone. Once the one number of PUR resource is gone, the RRC could release the PUR to MAC.

	Ericsson
	MAC if MAC handles other aspects as well 
	Either way can work, prefer MAC if MAC handles the grants in any case. 

If MAC handles the grants but RRC handles the numOccasions, then RRC should indicate to MAC to release the configuration accordingly.

Preferably RRC would handle most aspects including this, as indicated above. But if the grant handling is in MAC, then not clear why this part would not be in MAC as well.

	Huawei, HiSilicon
	MAC
	If PUR grant is calculated in MAC, we think this should be handled in MAC also. The specification copied by Qualcomm is only for the case that PUR transmission is initiated. If pur-NumOccasions is set to one, the PUR configuration needs to be released even if the PUR occasion is skipped. This is handled in MAC according to the current modelling.

	LG
	MAC
	As MAC maintains PUR resource, we prefer MAC. 

We prefer to have the same UE operation for release of single PUR occasion as that of N number of PUR occasions.

	Nokia
	MAC
	As the grant is maintained in MAC ,this information relevant to PUR grant also needs to be maintained in MAC

	
	
	

	
	
	


Summary for Discussion point 6-3:
4 companies think that it should be MAC to handle pur-NumOccasions as the grant is maintained in MAC.

2 companies think that it should be RRC to handle pur-NumOccasions.

1 company thinks both RRC and MAC can work.

Proposal 6-3: pur-NumOccasion is handed in MAC layer. (5/7)
2.3.2 ISSUE 7: MAC awareness of RRC state
Similarly, MAC awareness of RRC state was raised in the email discussion [Ext109e][316] on MAC CR.

In in section 5.4x.1, there are two statements implying that MAC knows that UE is RRC_IDLE and an Editor’s note has been captured [6]: 

	If the MAC entity has a PUR C-RNTI, pur-TimeAligmentTimer is configured and TA is valid as specified in TS 36.331 [8] , the MAC entity shall in RRC_IDLE for each TTI that has a running pur-TimeAlignmentTimer and a preconfigured uplink grant:

…

The MAC entity shall discard the preconfigured uplink grants immediately after pur-ImplicitReleaseAfter number of consecutive skipped preconfigured uplink grants in RRC_IDLE. MAC entity shall notify RRC to release PUR configuration when preconfigured uplink grants are discarded.  

Editor's note: How MAC entity knows whether UE is in RRC_IDLE or RRC_CONNECTED above. 


Discussion point 7. Does MAC need to know that UE is in RRC_IDLE? If yes, how does MAC know it?
	Company name
	Comments

	ZTE
	Yes, as it is already agreed that pur-ImplicitReleaseAfter counter is counted in MAC and pur-ImplicitReleaseAfter counter is not counted in RRC_CONNECTED state, MAC need to know whether the UE is in RRC_IDLE or RRC_CONNECTED state.

With the current running CR, we think the MAC cannot know the UE’s state. It may need to specify that RRC sends indication to MAC when the RRC state is changed. 

	Qualcomm
	There are cases of referring to RRC state in Rel-15 MAC Spec: e.g.

When in RRC_IDLE or RRC_CONNECTED, if DRX is configured, the MAC entity is allowed to monitor the PDCCH for this G-RNTI or SC-RNTI discontinuously using the DRX operation specified in this clause
..
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 clause;
..

The MAC entity may be configured by RRC with a Data inactivity monitoring functionality, when in RRC_CONNECTED.
Therefore, it is reasonable to assume that MAC indeed knows the RRC state, without RRC expcitly indicating it to the MAC layer. Additionally, there are several procedures that MAC only does in IDLE.
So, the Editor’s Note can be removed.

	Lenovo
	Agree with Qualcomm. No extra indication on UE status is needed.

	Ericson
	In principle, there should not even be a MAC entity configured while in RRC_IDLE prior to random access (and for SC-PTM). MAC doesn't explicitly have such information on RRC states 

We suggest to leave this up to UE implementation, but this is not a good design principle in our view. It would be better to have more control on RRC layer for PUR to avoid the need to have such knowledge on MAC layer. 

	Huawei, HiSilicon
	Yes.
In above examples, the RRC state is linked to certain feature/configuration. In our understanding, the MAC entity does not need to distinguish different RRC states and act differently. This is different with PUR.

Thus we agree with ZTE, RRC needs to indicate RRC states to MAC if the grant is maintained in MAC.

	LG
	The UE may indicate the RRC state transition or whether PUR configuration is available or not. 

	Nokia
	If there is RRC connection active already the data transmission can happen via PDCCH scheduling. In this case there is UE transmission expected over PUR resources. For the actual data transmission, the awareness is not needed but the PUR occasions will be un-used which will have impact on inactivity counter. For this purpose MAC needs to ongoing connected mode activity.

	
	

	
	


Summary for Discussion point 7:
6 companies out of 7 think that MAC needs to know that UE is in RRC_IDLE.

· 2 companies think that RRC needs to indicate MAC the RRC state.

· 4 companies think the MAC awareness on RRC state is up to UE implementation.
Proposal 7: MAC is aware of RRC state. How MAC is aware is up to UE implementation. (4/6)
2.3.3 ISSUE 8: MAC awareness of CP transmission
In section 5.4.5 for BSR, MAC CR has captured that BSR should not be included in CP PUR [6]: 

	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.

For EDT, the MAC entity shall not generate a BSR MAC control element if new transmission is for Msg3.

For CP-PUR, the MAC entity shall not generate a BSR MAC control element if new transmission is intended for preconfigured uplink grant.

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.


Discussion point 8. Does MAC know the PUR grant is for CP transmission? If yes, how does MAC know it?
	Company name
	Comments

	ZTE
	Based on the above analysis, we tend to agree the requirement exists. But we think such differentiation can be left to UE implementation as there already have many differences in lower layer for CP-PUR and UP-PUR (e.g., DRB resumption for UP-PUR etc.)

	Qualcomm
	MAC should know whether to create MAC PDU corresponding to UP or CP transmission. This is same as EDT. Even though MAC spec for EDT didn’t differentiate CP or UP in this particular subclause, indeed the final MAC PDU would be different corresponding to CP or UP case.

	Lenovo
	It could be UE implementation as the EDT case, no significant indication on CP/UP procedure will be introduced for PUR in MAC.

	Ericsson
	We suggest to leave this up to UE implementation. We have similar case for CP-EDT (and UP-EDT) during random access already. 

	Huawei, HiSilicon
	Yes, MAC needs to know whether the PUR grant is for CP transmission, similarly to CP-EDT and UP-EDT.

	LG
	Yes, RRC should inform MAC of it. It’s left to UE implementation.

	Nokia
	But it can be part of PUR configuration itself, if the CP or UP transmission is not expected to change dynamically at UE level.

	
	

	
	


Summary for Discussion point 8:
All companies think that MAC needs to know that the PUR grant is for CP transmission. No MAC-RRC interaction is needed.

Proposal 8: MAC is aware of CP transmission using PUR. How MAC is aware is up to UE implementation. (7/7)
2.3.4 ISSUE 9: TA validation
It was confirmed in RAN2#109e that TA validation procedure is captured in RRC:

· RAN2 confirms TA validation procedure is captured/kept in RRC spec.
There is an Editor’s Note in section 5.4.x.2 of MAC CR [6]:

Editor's note: How RRC indicates to MAC that TA is valid or instructs MAC to use PUR.
An additional question is when RRC provides the indication to MAC.
Discussion point 9. When and how does RRC indicate to MAC that the TA is valid? 
	Company name
	Comments

	ZTE
	Taken NB-IoT running CRs as example, conditions for initiating transmission using PUR and TA validation for PUR has already been specified in RRC CR, e.g., in section 5.3.3.1x and 5.3.3.x. In section 5.3.3.x, both TA timer based TA validation and serving cell’s RSRP change based TA validation would be performed. As TA timer is maintained by MAC layer, the former (TA timer based TA validation) needs assistance information from MAC layer.

Moreover, in the MAC spec, there already exists cross-reference to RRC spec for TA validation in the “section 5.4.x.1 Transmission using PUR” as following:

5.4.x.1
Transmission using PUR (MAC spec)

……

If the MAC entity has a PUR C-RNTI, pur-TimeAligmentTimer is configured and TA is valid as specified in TS 36.331 [8] , the MAC entity shall in RRC_IDLE for each TTI that has a running pur-TimeAlignmentTimer and a preconfigured uplink grant:

· deliver the preconfigured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
……
We think the above highlight yellow text is enough and no need to add additional interaction between RRC and MAC. Therefore, the mentioned editor’s note can be just removed from section “5.4.x.2 Maintenance of PUR Uplink Time Alignment” in MAC spec.

One remaining issue is that the sentence “pur-TimeAligmentTimer is configured” in section “5.4.x.1 Transmission using PUR (MAC spec)” (the above highlight green text) would not need and can be removed. Firstly, this condition already can be covered by RRC section 5.3.3.x. Secondly, TA timer based TA validation and serving cell’s RSRP change based TA validation should be independent. If pur-TimeAligmentTimer is not configured, RRC can only check serving cell’s RSRP change based TA validation in section 5.3.3.x. If the result is valid, PUR transmission still can be triggered.

	Qualcomm
	Following is from 5.3.3.1c:

5.3.3.1c
Conditions for initiating transmission using PUR

A BL UE, UE in CE or NB-IoT can initiate transmission using PUR when all of the following conditions are fulfilled:

1>
the UE has a valid PUR configuration;

1>
the UE has a valid timing alignment value as specified in 5.3.3.19;
…
Combined with discussion with DP 6-2:
1>
else if the UE is initiating CP transmission using PUR in accordance with conditions in 5.3.3.1c:

2>
apply the physical channel configuration in accordance with the stored pur-Config;
If the RRC indicates to use PUR, that means TA is valid according to following. MAC does not need to check TA validation again for PUR. 
5.3.3.19
Timing alignment validation for transmission using PUR

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

1>
if pur-TimeAlignmentTimer is configured:

2>
pur-TimeAlignmentTimer is running as confirmed by lower layers;

1>
if pur-RSRP-ChangeThreshold is configured:

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

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

As such, MAC specification only needs to indicate to RRC that the PUR TA timer is running, which is done by MAC spec 5.4.7.2.
MAC spec needs to be updated to remove references to PUR TA timer validation in 5.4.7.1. E.g.

If the MAC entity has a PUR C-RNTI, pur-TimeAligmentTimer is configured and TA is valid as specified in TS 36.331 [8] , the MAC entity shall in RRC_IDLE for each TTI that has a running pur-TimeAlignmentTimer and upper layers indicate a preconfigured uplink grant is configured for this TTI:

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


	Lenovo
	Agree with ZTE.

	Ericsson
	This relates to condition on when MAC should restart the TA timer for PUR. RRC layer should indicate in some way to MAC if the timer should be restarted, i.e. upper layers have revalidated the TA timer. 

This can be done either 1) by assuming initiated PUR transmission from RRC side means also PUR TA timer should be restarted (in this case there wouldn't be offset issue, see DP1-5) or 2) explicitly notifying MAC from RRC layer from the TA validity procedure.

Restarting due to TAC MAC CE is already captured in MAC.

	Huawei, HiSilicon
	Agree with Qualcomm that TA validation is checked in RRC. If RRC configures MAC to use PUR, it means TA is valid.

MAC needs to maintain the TA timer and tell RRC whether the timer is running. But MAC does not need to link the running of the timer to the use of PUR (should be in RRC). Thus agree with the change proposed by Qualcomm.

	LG
	According to TS36.331, RRC and MAC check TA validation. 

No further specification is needed. Details are left to UE implementation.

5.3.3.1c 

1>
the UE has a valid timing alignment value as specified in 5.3.3.19;”

	
	

	
	

	
	


Summary for Discussion point 9:
5 companies in 6 think there is no further MAC-RRC interactions on TA validation is needed.

4 companies in 6 propose to remove the references to PUR TA timer validation in section 5.4.7.1 of MAC specification.

1 company thinks RRC layer should indicate to MAC if the timer should be restarted.

Proposal 9-1: No further MAC-RRC interaction on TA validation is needed. Remove the Editor’s Note “How RRC indicates to MAC that TA is valid or instructs MAC to use PUR” from 36.321. (5/6)
Proposal 9-2: Remove the references to PUR TA timer validation in section 5.4.7.1 from 36.321. (4/6)
2.3.5 ISSUE 10: PUR release upon RACH initiation on a new cell
The following FFS was made in RAN2#109e

· Where to capture PUR release due to RACH initiation on a new cell.
An editors’ note has been captured in MAC section 5.4x.2:

Editor's note: FFS whether cell change can be captured in MAC or whether only in RRC and the exact interaction needed. 
Before deciding where to capture, it should be discussed how MAC can know that the UE is in a new cell.
Discussion point 10-1. Does MAC know that the UE is in a new cell? If yes, how? 
	Company name
	Yes/No
	Comments

	ZTE
	No
	Previously we think PUR release due to RACH initiation on a new cell can be captured in MAC spec as RRC cannot cover the RA failure occurs before RRC Msg3 transmission, but now we agree it’s infeasible for MAC spec as MAC cannot aware new cell. So we are fine to specify this in RRC spec. 

	Qualcomm
	Irrelevant
	RRC would know same or diff cell. If RRC initiates PUR, that means it is in the same cell.
Without any RRC message, MAC alone cannot initiate RACH in a new cell from IDLE mode.

If legacy RACH is triggered by RRC in a new cell, it can release the PUR-Config. MAC does not need to know new or same cell in this case.

	Lenovo
	No
	It is RRC decision on new cell or not. RRC could release the PUR configuration if UE moves to new cell, MAC just follows the procedure on RRC releasing PUR. No extra indication is needed.

	Ericsson
	No
	This is not a MAC layer functionality, MAC doesn't explicitly know.

	Huawei, HiSilicon
	No
	

	LG
	No
	

	Nokia
	No
	

	
	
	

	
	
	


Discussion point 10-2. Companies’ preference and justification? 
	Company name
	RRC/MAC
	Comments

	ZTE
	RRC
	See our comments for DP 10-1.

	Qualcomm
	RRC
	RRC should handle the case of PUR release upon RACH initiation on a new cell.

	Lenovo
	RRC
	RRC is responsible for the PUR release 

	Ericsson
	RRC
	See above. 

	Huawei, HiSilicon
	RRC
	

	LG
	RRC
	RRC informs only release of PUR configuration. 

PUR configuration can be released by other reasons and MAC does not need to know specific release cause from RRC.

	Nokia
	RRC
	

	
	
	

	
	
	


Summary for Discussion points 10-1 and 10-2:
All companies think that MAC does not know whether the UE is in a new cell thus PUR release due to RACH initiation on a new cell should be captured in RRC.

Proposal 10-1: PUR release due to RACH initiation on a new cell is captured in RRC. (7/7)
Discussion point 10-3: Whether RACH Access in new cell for different purpose (i.e. sending TAU) should be considered as criteria to release the PUR? Or only RACH Access for data transmission in new cell lead to PUR release?
	Company name
	Yes/No
	Comments

	ZTE
	Yes
	As long as UE moves to a new cell, the PUR cannot be used anymore. So all the purposes for RACH Access can have the same process of triggering PUR release.

	Qualcomm
	Yes
	In line with previous RAN2 agreements, any reason for RRC to initiate RACH procedure in a new cell should result in release of PUR. As explained above, this can be handled by RRC and MAC does not need to be aware of this.

	Lenovo
	Yes
	Once UE initiates the RACH access to new cell, the PUR should be released in RRC. No MAC alone impact is needed.

	Huawei, HiSilicon
	Yes
	Same view as ZTE.

	Ericsson
	Yes
	Yes – seems such UE would be moving, therefore likely not viable to keep using PUR in any case. Agree with ZTE. 

	LG
	Yes
	The reason to release PUR configuration in a new cell is because UL timing wouldn’t be valid. The purpose of RACH is not important. 

	Nokia
	FFS
	In case if the UE is returning back to same cell without any uplink transmission the PUR is maintained as the cell change is not known to MAC. So we think that initiation of RACH Access for data transmission should be used as criteria. For UE with PR of longer periodicity releasing it on mobility to new cell can be avoided if possible. 

	
	
	

	
	
	


Summary for Discussion point 10-3:
6 companies in 7 think that PUR configuration should be released if the UE initials RA procedure in a new cell, regardless the purpose of RA procedure. 1 company thinks that PUR configuration should be release only when the RA procedure is for data transmission.

Proposal 10-2: PUR configuration is released when the UE initiates RA procedure on a new cell for all purposes. (6/7)
2.4 Other

Please add other issues not covered by this email discussion, if any. 
	Company name
	Comments

	ZTE
	Based on the following latest RAN1 agreements:
RAN1#99 Agreement:

For eMTC full PRB allocation, for PUR with R>= [64 or 128] repetitions:

· Allow for UE-specific cyclic shift ([2 or 4 or 8] cyclic shifts) for DMRS.

· The cyclic shifts are {0, 6}*(2pi/12)

For NB-IoT allocation with 12 tones, for PUR with R>= 64ms:

· Allow for UE-specific cyclic shift for DMRS:

· For 12 tone allocation, following 2 cyclic shifts are supported in TS 36.211 Table 5.2.2.1.1-2.

· The cyclic shifts are {0, 6}*(2pi/12)
The pusch-CyclicShift in PUR-Config needs to be revised accordingly:

For eMTC running CR, the value range is changed as:

pusch-CyclicShift-r16 
ENUMERATED {0, 6}

And for NB-IoT running CR, the value range is changed as:

npusch-CyclicShift-r16 
ENUMERATED {0, 6},

	ZTE
	Based on the following latest RAN1 agreements:
Agreement (RRC impact) [36.331]
When the UE supports the “2984 bits max UL TBS in 1.4 MHz in CE mode A” feature, the PUR configuration includes whether the feature is enabled or disabled. 

Agreement (RRC impact) [36.331]
When the UE supports the “PUSCH sub-PRB allocation in CE mode A/B” feature, the PUR configuration includes whether the feature is enabled or disabled.
For the first agreement, we think an additional parameter ce-PUSCH-NB-MaxTBS needs to be included in the PUR configuration for eMTC.

For the second agreement, we understand there already has such subPRB-Allocation-r16 in PUR-Config, but it’s only for ce-ModeB. This is not aligned with RAN1 agreements. Moreover, there has no sub PRB configuration in PUR-Config, so we assume even this feature is enabled by subPRB-Allocation-r16, it cannot be used for PUR. R15 sub-PRB configuration is provided in dedicated signaling so it also cannot be used by UE in IDLE. Therefore, we suggest to provide sub-PRB configuration in PUR configuration and this can be used as implicit enable indication.

The above suggestions can be seen in the following ASN.1 example:

PUR-Config information element
-- ASN1START

PUR-Config-r16 ::=



CHOICE {


release
NULL,


setup
SEQUENCE {




......


pur-PUSCH-Config-r16  PUR-PUSCH-Config-r16  OPTIONAL, -- Need ON



...


}

}

......

PUR-PUSCH-Config-r16 ::=

SEQUENCE {


pur-GrantInfo-r16



CHOICE {



ce-ModeA





SEQUENCE {




numRUs-r16





BIT STRING (SIZE(2)),




prb-AllocationInfo-r16


BIT STRING (SIZE(10)),




mcs-r16






BIT STRING (SIZE(4)),




numRepetitions-r16



BIT STRING (SIZE(3)),

ce-PUSCH-NB-MaxTBS-r16   ENUMERATED {on}
OPTIONAL,
-- Need OR


},



ce-ModeB





SEQUENCE {








numRUs-r16





BOOLEAN,




prb-AllocationInfo-r16


BIT STRING (SIZE(8)),




mcs-r16






BIT STRING (SIZE(4)),




numRepetitions-r16



BIT STRING (SIZE(3))



}


}
OPTIONAL,
-- Need ON


ce-PUSCH-SubPRB-Config-r16
CHOICE {



release



NULL,



setup



SEQUENCE {




locationCE-ModeB-r16


INTEGER (0..5)

OPTIONAL,
-- Cond CE-ModeB




sixToneCyclicShift-r16

INTEGER (0..3),




threeToneCyclicShift-r16  
INTEGER (0..2)



}


}

OPTIONAL -- Need ON

pur-PUSCH-FreqHopping-r16

BOOLEAN,


p0-UE-PUSCH-r16




INTEGER (-8..7),


alpha-r16





Alpha-r12,


pusch-CyclicShift-r16 


INTEGER (0..6)
}
-- ASN1STOP



	Ericsson
	We would like to revert the agreement on having PUR grant handling in MAC layer. It is not a good design and also based on the questions and replies in this email discussion, it is clear MAC layer would need to handle functionality it should not, e.g. regarding awareness of RRC states, the MAC reset functionality would not really be a MAC reset etc. Also, as RRC layer would need to know e.g. timing of PUR grants for proper operation, it does not make sense to perform such calculations in MAC and keep the state stored at that layer. This would be duplicate behaviour for no clear benefit.

It would be more clear to have as much functionality in RRC as possible and use MAC only where it is really necessary, e.g. building the messages and monitoring the PUR SS window / response window timer and handling retransmissions and L1 ACKs.

Therefore, we suggest to move at least the grant handling to RRC layer. RRC can provide the PUR UL grant when initiating the PUR transmission procedure. Other functionality, like skipping calculation could be moved as well, even TA timer to reduce the need for specifying or handling cross layer interactions. 

	Huawei, HiSilicon
	We have the same understanding as Ericsson on which layer to calculate PUR grant. It has been agreed in the last meeting that MAC calculates the PUR grant. But according to the comments in this email discussion (ISSUE 6), it seems all companies think RRC needs to be aware of PUR grant and there are comments that RRC can easily know PUR grant as the PUR configuration is RRC configuration. If this is the case, we do not understand why we calculate the grant in both MAC (specified) and RRC (by implementation). 

Thus we support the Ericsson’s proposal to handle the grant in RRC layer. In this case, ISSUES 6, 7 and 8 are not needed and the MAC-RRC interaction will be a lot simpler.

	LG
	According to TS36.321, after transmission using preconfigured uplink grant, the MAC entity shall monitor PDCCH using timer pur-ResponseWindowTimer(MAX 10.24 sec), which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes and has the length pur-ResponseWindowSize.

However, if the UE needs to receive only L3 ACK without L1 ACK, the UE does not need to monitor PDCCH too soon as highlighted above especially when RRCEarlyDataComplete includes DL data (application response). 

The highlighted value can be delayed for power saving when the UE knows the cases where L1 ACK is sufficient or subsequent DL data is expected. 

	
	

	
	

	
	


Summary for Other section:
· 2 issues related to RAN1 parameters are raised. They have been raised as RIL issues, thus it is proposed to discuss the 2 issues in ASN.1 review.

· 1 company proposes to optimise the start point of PDCCH monitoring after PUR transmission, it is proposed to discuss the optimisation based on contribution. 
· 2 companies propose to revert the working assumption that MAC handles PUR grant in IDLE.
Whether to confirm the following working assumption was not discussed in this email discussion:

· RRC provides PUR configuration to MAC once and MAC calculates the PUR grant for each PUR occasion.
At least ISSUEs 6-8 are based on this working assumption. According to the summary for those issues, most of RRC-MAC interactions are left to UE implementation, and there are still concern on this working assumption, including:

· Both RRC and MAC need to calculate the UL grant 

· MAC needs to be aware of RRC state
Thus, we think it is better to discuss the working assumption first before discussing proposals 6-1 to 8.
Proposal 6-0: RAN2 to discuss whether to confirm or revert the working assumption that MAC calculates the PUR grant for each PUR occasion.
3 Summary 

8 companies participated the email discussion: ZTE, Qualcomm, Lenovo, Sierra Wireless, Ericsson, Huawei/HiSilicon, LG and Nokia, not all companies provided comments to all discussion points.
The following proposals are made according to the summary under each discussion points:
RRC aspects:

Proposal 1-1: For PUR TBS in eMTC, the current TBS values captured in eMTC RRC CR are supported, i.e. {b328, b408, b504, b600, b712, b808, b936, b1000, b1352, b1544, b1736, b1992, b2152, b2344, b2792, b2984}. (7/7)
Proposal 1-2: [FFS] For PUR TBS in eMTC, TBS values larger than b2984 can be supported, FFS exact values and how many code points. (4/7)
Proposal 1-3: For PUR TBS in NB-IoT, TBS values {b328, b408, b504, b584, b680, b808, b936, b1000, b1128, b1256, b1384, b1608, b1800, b2024, b2280, b2536} are supported. (5/7)
Proposal 1-4: [FFS] For pur-Periodicity-r16 and requestedPeriodicity-r16, FFS whether to support hsf16384, hsf32768 and hsf65536 for both NB-IoT and eMTC (4/8).

Proposal 1-5: [FFS] For both NB-IoT and eMTC, pur-StartTime-r16 is a 2-level start offset (5/8)

· Level 1: startHSF: {hsf128, hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192, spare} (7/8)
· Level 2: startSubframe: FFS value range (8/8)
Proposal 1-6: [FFS] For both NB-IoT and eMTC, the granularity of requestedTimeOffset-r16 is H-SF level, FFS exact values. (4/8)

Proposal 1-7: For both NB-IoT and eMTC, the value range of pur-TimeAlignmentTimer-r16 is INTEGER (1..8), i.e. 1~8 * PUR periodicity. (8/8)
Proposal 1-8: PUR-RNTI is used as the name of RNTI used for PUR. (6/8)
Proposal 2-1: All PUR parameters are stored in the eNB (7/8).

Proposal 2-2: The eNB links CP-PUR configuration to each UE in RRC_IDLE according to PUR resource by implementation. (5/7)

Proposal 2-3: [FFS] PUR (re-)configuration can be provided to the UE for the CP solution without AS security enabled (4/7).

MAC aspects:
Proposal 3: Remove the Editor’s Note “FFS whether restarting the window is indended” from 36.321. (8/8)
Proposal 4: Remove the Editor’s Note “FFS what is the impact of PUR in this section” from 36.321. (6/7)
Proposal 5: [FFS] No additional change on implicitReleaseAfter is needed in MAC specification. (4/7)
RRC-MAC interactions:

Proposal 6-0: RAN2 to discuss whether to confirm or revert the working assumption that MAC calculates the PUR grant for each PUR occasion.

The following proposals 6-1 to 8 are conditional. If RAN2 confirms the working assumption:

Proposal 6-1: RRC is aware of PUR grant. How RRC is aware is up to UE implementation. (5/7)
Proposal 6-2: RRC can decide not to use the PUR grant for NAS signalling and no MAC-RRC interaction is needed. (6/7)
Proposal 6-3: pur-NumOccasion is handed in MAC layer. (5/7)
Proposal 7: MAC is aware of RRC state. How MAC is aware is up to UE implementation. (4/6)
Proposal 8: MAC is aware of CP transmission using PUR. How MAC is aware is up to UE implementation. (7/7)
Proposal 9-1: No further MAC-RRC interaction on TA validation is needed. Remove the Editor’s Note “How RRC indicates to MAC that TA is valid or instructs MAC to use PUR” from 36.321. (5/6)
Proposal 9-2: Remove the references to PUR TA timer validation in section 5.4.7.1 from 36.321. (4/6)
Proposal 10-1: PUR release due to RACH initiation on a new cell is captured in RRC. (7/7)
Proposal 10-2: PUR configuration is released when the UE initiates RA procedure on a new cell for all purposes. (6/7)
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