3GPP TSG RAN WG1 Meeting #102                                      R1- 2005471
e-Meeting, August 17th – 28th, 2020

Source:               ZTE

Title:                    Remaining issues for transmission in preconfigured UL resources for NB-IoT
Agenda item:      6.2.2
Document for:    Discussion and Decision
1. Introduction

In Rel-16, agreements on support of transmission in preconfigured UL resources for NB-IoT are listed in [1]. 

However, there is still no consensus on some issues, such as the support of NPDCCH order. In this contribution the above issues are further discussed. Furthermore, some issues that may have impact on PUR transmission performance are also discussed in this contribution.

2. Discussion

Support of NPDCCH order

As the mentioned in [2] during RAN1#100 e-meeting, “One such interaction that was discussed without firm conclusion was the support of (M/N)PDCCH order in PUR, where the endorsement assumed that it could be discussed in the CR phase”, we also share the same view, so a further discussion on whether to support NPDCCH order in this meeting is necessary. 

In this section, the analysis of advantage and disadvantage of the support of NPDCCH order are listed as follows.

For NB-IoT, DCI format N1 with CRC scrambled by PUR C-RNTI is carried in NPDCCH candidates of PUR search space and is used for PUR related DCI transmission. In addition, in legacy system DCI format N1 can be used as NPDCCH order to initiate random access procedure. That is to say, for PUR, random access procedure can also be initiated by NPDCCH order via DCI format N1 without any modification.

Observation 1: Current DCI format N1 can be used as NPDCCH order to trigger random access procedure without any modification for PUR.
For PUR transmission in RRC_IDLE mode, if eNB found that the TA of UE is invalid, the eNB can only indicate the UE to do fallback operation by setting “ACK or Fallback indicator” field to “1” in DCI format N0, and then contention-based random access procedure or EDT can be triggered by the UE, the eNB can update the TA of the UE via RAR. 

· If contention-based random access procedure is triggered, the UE need to enter RRC_CONNECTED mode, and then enter RRC_IDLE mode to use the next PUR resources for PUR transmission. The latency of updating TA is large and UE power consumption caused by the above operation is serious. In addition, during contention-based random access procedure if preamble collision happens, the latency and UE power consumption mentioned above become more serious.

· If EDT procedure is triggered, the eNB can update the TA of UE via RAR and the PUR data (if exists) can be transmitted in Msg3 and the eNB can indicate the UE stay in RRC_IDLE mode by RRC signaling RRCConnectionReject. However, in this case the TB size of PUR should be smaller than the maximum TB size supported by EDT. Otherwise, Msg3 in EDT procedure cannot be used for PUR data transmission. Similar to contention-based random access procedure, the issues caused by preamble collision cannot be ignored.

When NPDCCH order based non-contention based random access procedure is used for TA update of a PUR UE, compared with the two method mentioned above,  it has the following advantages:

· Non-contention based preamble 

Preamble collision will not happen, so the latency for updating TA is much shorter than the two method mentioned above.

· No signaling interaction between eNB and UE for making the UE stay in RRC_IDLE mode

It can obviously save the signaling overhead and UE power consumption.

Proposal 1: For D-PUR in IDLE mode, NPDCCH order is supported and is used to trigger non-contention-based random access procedure by eNB.

Proposal 2: Adopt the text proposal in Appendix I for TS36.212 regarding the support of NPDCCH order for PUR.
Clarification on PUR resource allocation

Currently in TS36.213 section 16.5.1.1 ‘Subcarrier indication field’ and ‘resource assignment field’ are used. However, this is different from the name in PUR-config-NB. Another issue is the PUR repetition number for the UE will be configured by higher layer. 

Proposal 3: Adopt the text proposal in appendix II on PUR resource allocation.

Collision handling between PUR transmission/ PUR SS monitoring and Paging CSS/ WUS
 In R1-2002944 RAN1 has provided the following RAN1 working assumption: 

	Working Assumption
· #1: When PUR transmission overlaps with WUS, PUR transmission is prioritized

· For eMTC, this applies only to HD-FDD UEs

· #2: When PUR SS monitoring overlaps with Paging CSS, PUR SS monitoring is prioritized

· #3: When PUR SS monitoring overlaps with WUS, PUR SS monitoring is prioritized

If it is concluded by RAN2 that the working assumption is feasible, the working assumption will be automatically confirmed.


After that, RAN2 informed RAN1 that the working assumption is feasible from RAN2 point of view and can be confirmed. The corresponding specification changes are need for TS36.213.

Proposal 4: Adopt the text proposal in appendix III for TS36.213 on PUR collision handling.
3. Conclusions

In this contribution, we have the following observations and proposals.

Observation 1: Current DCI format N1 can be used as NPDCCH order to trigger random access procedure without any modification for PUR.

Proposal 1: For D-PUR in IDLE mode, NPDCCH order is supported and is used to trigger non-contention-based random access procedure by eNB.

Proposal 2: Adopt the text proposal in Appendix I for TS36.212 regarding the support of NPDCCH order for PUR.

Proposal 3: Adopt the text proposal in appendix II on PUR resource allocation.

Proposal 4: Adopt the text proposal in appendix III for TS36.213 on PUR collision handling.
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Appendix I
TS36.212

6.4.3.2
DCI Format N1

<Unchanged parts are omitted>
Format N1 is used for random access procedure initiated by a NPDCCH order only if NPDCCH order indicator is set to '1', format N1 CRC is scrambled with C-RNTI or PUR-RNTI, and all the remaining fields are set as follows: 

-
Preamble format indicator – 1 bit, where value 0 indicates preamble format 0/1 and value 1 indicates preamble format 2. This field is only present if SystemInformationBlockType2-NB or SystemInformationBlockType23-NB is configured and the UE indicates the nprach-Format2 capability.
-
Starting number of NPRACH repetitions – 2 bits as defined in subclause 16.3.2 of [3]

-
Subcarrier indication of NPRACH – 6 or 8 bits, this field is 8 bits only if Preamble format indicator is present and set to 1, as defined in subclause 16.3.2 of [3] 

-
Carrier indication of NPRACH – 4 bits as defined in subclause 16.3.2 of [3]. This field is only present if ul-ConfigList is configured and the UE indicates the multiCarrier-NPRACH capability. 

-
All the remaining bits in format N1 are set to one

<Unchanged parts are omitted>
Appendix II

TS36.213

16.5.1.1
Resource allocation

<Unchanged parts are omitted>
The resource allocation information in uplink DCI format N0 for NPUSCH transmission or configured by higher layers for NPUSCH transmission using preconfigured uplink resource indicates to a scheduled UE

· a set of contiguously allocated subcarriers (
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) of a resource unit determined by the Subcarrier indication field, or by high layer ‘npusch-SubCarrierSetIndex-r16’ 
· a number of resource units (
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) determined by the resource assignment field or by high layer ‘npusch-NumRUsIndex-r16’ according to Table 16.5.1.1-2,

· a repetition number (
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) determined by the repetition number field according to Table 16.5.1.1-3. For a NPUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number configured by higher layers.

<Unchanged parts are omitted>
Appendix III

TS 36.213

16.6
Narrowband physical downlink control channel related procedures

<Unchanged parts are omitted>
If the UE has initiated a NPUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the NPDCCH UE-specific search space in a search space window starting in subframe n+4 with duration given by higher layer parameter pur-SS-window-duration. Upon detection of a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI intended for the UE within the search space window and the value of "modulation and coding scheme" field ([image: image5.wmf]MCS

I

) in the corresponding DCI is set to '14', the UE is not required to monitor the NPDCCH UE-specific search space for the remaining search space window duration. The UE is not required to monitor Type1-NPDCCH common search space if it overlaps with the NPDCCH UE-specific search space within the search space window.

<Unchanged parts are omitted>
16.9
UE procedure for receiving narrowband wake up signal

<Unchanged parts are omitted>
A NB-IoT UE can be configured with up to two NWUS [14]. A UE may assume that no more than one NWUS sequence is transmitted per NWUS resource at a given time.

A NB-IoT UE using NWUS can assume the actual duration of NWUS is one of the values in the set listed in Table 16.9-1 corresponding to the maximum duration of NWUS, [image: image6.png]Lwus max



, configured by higher layers. There is a total of [image: image7.png]Lwus max



 NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the maximum duration of NWUS. The NWUS starts in subframe w0, where w0 is the latest subframe such that there is a total of 
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 NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the duration that ends in subframe (g0-1), where g0 is defined by [14] and [image: image9.png]


 is the NWUS resource that the UE is associated to as defined in [3]. The UE may assume that NWUS and its associated NB-IoT paging occasion subframes are on the same NB-IoT carrier.

Table 16.9-1: Actual NWUS durations in NB-IoT DL subframes or subframes containing SystemInformationBlockType1-NB.
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	Actual NWUS durations set

	1
	{1}

	2
	{1, 2}

	4
	{1, 2, 4}

	8
	{1, 2, 4, 8}

	16
	{1, 2, 4, 8, 16}

	32
	{1, 2, 4, 8, 16, 32}

	64
	{1, 2, 4, 8, 16, 32, 64}

	128
	{1, 2, 4, 8, 16, 32, 64, 128}

	256
	{1, 2, 4, 8, 16, 32, 64, 128, 256}

	512
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512}

	1024
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024}


A NB-IoT UE using NWUS can assume there are at least 10 NB-IoT DL subframes between the end of the maximum duration of NWUS and the first associated NB-IoT paging occasion subframe.

For a NB-IoT UE, the UE is not required to monitor NWUS if the set of subframes in which NWUS is configured include any subframes in which the UE has initiated a NPUSCH transmission using preconfigured uplink resource on a given serving cell, or include any subframes in which a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI  is configured for the UE on a given serving cell.
<Unchanged parts are omitted>
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