3GPP TSG RAN WG1 #98


R1-1909168
Prague, CZ, August 26th – 30th, 2019
Source:
NTT DOCOMO, INC.
Title:
Discussion on preconfigured UL resources in MTC
Agenda Item:
6.2.1.2
Document for: 
Discussion and Decision
1. Introduction

At the RAN1 #97 meeting, UL transmission procedure for preconfigured UL resource (PUR) was discussed and RAN1 made the following agreements [1].
	Agreement

For a given UE, for dedicated PUR in idle mode and for a given CE mode, the same size DCI, the same PUR M-PDCCH candidates, and the same RNTI is used for all DCI messages for unicast transmissions.
Agreement

For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission

· FFS: Value of x, and if x is fixed or signaled 

· FFS: FD-FDD UEs, TDD UEs

· FFS: Support for monitoring of PUR SS Window before PUR transmission

Note: The PUR SS Window is the time period where the UE monitors the MPDCCH for at least a time period after a PUR transmission
Agreement

For dedicated PUR in idle mode, 
· The maximum mPDDCH repetitions, rmax-mPDCCH-PUR, is included in the PUR configuration
Agreement

For dedicated PUR in idle mode, the duration of the PUR SS window is configured by eNB

· How the duration is configured, and the possible values, will be decided by RAN2.

Agreement

For dedicated PUR in idle mode, the CE mode is 

· Option 1: explicitly configured in the PUR configuration.

· Option2: based on CE mode of last connection

Down select in RAN1#98

Agreement

Select one of the following in RAN1#98

· Alt1: In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs

· Alt2: In idle mode, the PUR search space PRB pairs is fixed to 2+4 PRBs

Agreement

For dedicated PUR in idle mode, if a UE skips a PUR transmission, it is not mandated to monitor the associated PUR SS window


In this contribution, we provide our views on the support of PUR in eMTC.

2. Discussion 

2.1. Support of CFS/CBS PUR
At the RAN1 #94bis meeting, three types of PUR were summarized, i.e. dedicated PUR, CFS PUR, and CBS PUR. So far, only dedicated PUR is supported and it is still FFS to support CFS PUR or CBS PUR in eMTC. 
CFS PUR
Based on the discussion so far, we consider that CFS PUR can be based on the dedicated PUR and some other techniques, e.g. UL MU-MIMO or CDM, need to be applied to enable contention-free multiple accesses in PUR. 
We consider that at least MU-MIMO based CFS PUR can be easily supported without larger specification impact since UL MU-MIMO based on UE-specific DM-RS is already supported in legacy LTE and there is no issue on the configuration of such UE-specific resource since PUR is configured UE-specifically if CFS PUR is based on dedicated PUR.  We consider that further optimization from dedicated PUR needs to be studied further, however, in this situation, we prefer to support CFS PUR to increase spectrum efficiency further than dedicated PUR. 
Proposal 1: CFS PUR is supported

CBS PUR
At the last meeting, RAN1 made the agreements that CBS PUR is not supported only in NB-IoT sessions. We are positive to discuss CBS PUR since it may be more suitable than dedicated PUR in the specific scenario, e.g. IoT services with non-periodic traffic and very low traffic load. However, we consider that it is not reasonable to support CBS PUR only in eMTC since the support of CBS PUR would need large specification effort. 
Proposal 2: CBS PUR is not supported in Rel-16
2.2. Discussion on dedicated PUR
2.2.1. UL transmission procedure
At RAN1#96 meeting, explicit ACK was agreed to be supported for dedicated PUR. However, RAN1 has not reached consensus on whether to support explicit NACK. Even if the explicit NACK is not supported, UE can determine whether to try PUR retransmission by waiting ACK until its HARQ timeout. In the sense, explicit NACK may not be necessary. On other hand, if eNB fails blind decoding of a UL transmission in dedicated PUR and UE does not detect any valid MPDCCH, UE always need to wait for ACK/NACK reception until HARQ RTT timer is expired. Therefore, one possible benefit to support explicit NACK is to reduce unnecessary UE wake-up time. As another possible benefit, if eNB fails the decoding of PUL transmission, e.g. due to non-optimal TA, explicit NACK may help to trigger the fallback procedure to RACH/EDT. In addition, even in the case that there is not enough UL resource for retransmission upon unsuccessful decoding of PUR transmission, explicit NACK may also be beneficial.

Based on the discussion above, generally, we slightly prefer to support explicit NACK feedback. 

Proposal 3: For dedicated PUR in idle mode, the PUR NACK is at least sent on MPDCCH 

· FFS: details of signalling (e.g.  higher layer PUR NACK)

2.2.2. CE mode in dedicated PUR
In legacy LTE, CE mode is changed by using RRC signalling. On the other hand, the mechanisms to change CE mode in PUR is not clear yet. We consider that most IoT devices are stationary and the change of CE mode would not be occurred so frequently. Therefore it is natural way to keep legacy procedure to change CE mode even in dedicated PUR. 

Proposal 4: CE mode is changed via RRC signalling.

In addition, another open issue related to the CE mode in dedicated PUR is the assumption of CE mode in dedicated PUR. Following two options were agreed for down-selection.

· Opt. 1: Explicitly configured in the PUR configuration

· Opt. 2: Based on CE mode of last connection
If we proceed with the proposal above, Opt. 2 is natural way since the change of CE mode even in PUR should be based on legacy procedure, which is configured by using RRC signalling.
Proposal 5: If nothing is configured, CE mode is based on the last states of CE mode obtained from connected mode.
2.2.3. Skipping UL transmission for dedicated PUR
At the RAN1#95 meeting, RAN1 agreed that UE may skip its UL transmission in dedicated PUR and the support of NW configuration on this feature is still FFS. 

In general, the benefits from optional UL transmission highly depend on traffic characteristics. If bursty or aperiodic traffic model is assumed, it is clear that skipping UL transmission allows further power saving for dedicated PUR. However, if periodic traffic model is assumed, the optional UL transmission may not be needed since UE always transmits UL data every PUR occasion. In the case of periodic traffic model, if NW can configure to disable skipping PUR transmission, such notification of mandatory UL transmission may help to reply NACK feedback since eNB does not need to detect the presence of PUL transmission in the case. Therefore, from operator’s perspective, we support NW configuration of optional UL transmission, which provides operation flexibility.

Proposal 6: NW configuration to enable/disable skipping of UL transmission for dedicated PUR should be supported

3. Conclusion
In this contribution, we provide our views on the support of transmission in PUR. Based on the discussion, following proposals are made.

Proposal 1: CFS PUR is supported

Proposal 2: CBS PUR is not supported in Rel-16
Proposal 3: For dedicated PUR in idle mode, the PUR NACK is at least sent on MPDCCH 

· FFS: details of signalling (e.g.  higher layer PUR NACK)

Proposal 4: CE mode is changed via RRC signalling.

Proposal 5: If nothing is configured, CE mode is based on the last states of CE mode obtained from connected mode.
Proposal 6: NW configuration to enable/disable skipping of UL transmission for dedicated PUR should be supported
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