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1. Introduction

At the RAN1 #95 meeting, UL transmission procedure for dedicated PUR was discussed and RAN1 made the following agreements [1].
	Agreement 

In idle mode, at least the following TA validation attributes are supported:

· Serving cell changes (serving cell refers the cell that the UE is camping on)

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)

· Based on NRSRP measurement definition in existing Rel-15 TS36.214

Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS. The LS is endorsed in R1-1813778

Agreement

The UE can be configured to use at least these TA validation attributes:

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes 

· Note: the configuration shall support disabling of the TA validation attributes

Include in LS to RAN2, RAN4.
For further study:

TA validation attributes:

· Subscription based UE differentiation (or Stationary indication in held in subscription)

· Cell specific indication where TA is valid within that cell

Agreement

Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement

For dedicated PUR in idle mode, the UE may skip UL transmissions.

· FFS: Resource release mechanism

· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement

In idle mode, only one HARQ process is supported for dedicated PUR

Agreement

For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space

· FFS: Details on the search space (for example USS, CSS)


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

2. Discussion 

2.1. Support of CFS/CBS PUR
At the RAN1 #94bis meeting, the following types of PUR resource configurations were summarized and only dedicated PUR was supported since RAN1 needs to investigate more details of procedure and possible benefits from shared PUR (CFS PUR and CBS PUR).
· Dedicated preconfigured UL resources (Dedicated PUR)

· Defined as an PUSCH resource used by a single UE 

· Contention-free shared preconfigured resources (CFS PUR)

· Defined as an PUSCH resource simultaneously used by more than one UE
· Some signals/channels (e.g. DMRS) would be dedicated for specific UE
· Contention-based shared preconfigured UL resources (CBS PUR)

· Defined as an PUSCH resource simultaneously used by more than one UE
· CBS PUR is contention-based
Dedicated PUR can be considered as the solution optimized for non-bursty traffic, e.g., periodic measurement report from sensor devices. On the other hand, if we consider further enhancement of LTE-IoT, some enhancements should be optimized for very low traffic load IoT services. In this case, CBS PUR is more suitable than dedicated PUR. On the other hand, it is clear that the benefits from CFS/CBS PUR highly depends on the detailed procedure. From our understanding, once the PUR signature (i.e. unique identity based on orthogonal DMRS sequence, different time/frequency resource, etc) is defined for CFS/CBS PUR, UE can perform its UL transmission by using one PUR signature which is preconfigured from PUR signature pool. In the similar manner of CFS PUR, in CBS PUR, UE can select randomly one of PUR signatures and try its UL transmission by using selected PUR signature. If PUR signatures are collided among UEs, HARQ retransmission procedure can be performed as in dedicated PUR.  Based on the discussion above, we consider that PUR signature should be discussed first.  
Proposal 1: For further discussion on whether or not to support CFS/CBS, PUR signature (e.g. T/F resources, CDM based, or DMRS sequence based) should be discussed.  

2.2. Discussion on dedicated PUR
2.2.1. UL transmission procedure

As described in Section 1, in PUR dedicated for a UE, the UE may transmit its UL data optionally. Then, eNB try to detect UL transmission blindly every PUR occasion.  There are the following potential error cases.  

Case #1: Blind detection of UL transmission is failed (or UE skip UL transmission)
Case #2: Blind detection by eNB is successful, but decoding by UE? is failed

· Case #2a: MPDCCH detection of UL grant for retransmission is failed 

· Case #2b: MPDCCH detection of UL grant for retransmission is successful
Case #3: Both detection and decoding are successful

· Case #3a: ACK feedback is failed 

· Case #3b: ACK feedback is successful

If explicit ACK is not supported, UE cannot decide which case is occurred, i.e. Case #1 or Case #3. Basically, in the case #1, eNB cannot reply NACK feedback since it does not detect any signal in PUR. In the sense, it is natural to support explicit ACK signalling so that if UE sends something to eNB, UE can expect something from eNB. However, even in the case #1, we can consider the implicit NACK signalling, i.e. if UE cannot receive any feedback in the certain time duration, UE can determine to retry UL transmission. However, such implicit NACK reporting may increase feedback delay or UE wake-up time unnecessary. Therefore, we support explicit ACK feedback for dedicated PUR. 
Proposal 2: For dedicated PUR in idle mode, upon successful decoding by eNB, the UE can assume explicit ACK feedback from eNB. 

In general, C-RNTI is defined only for connected UE. However, after UL transmission in PUR, idle UE shall listen at least to UL grants for retransmission. In this case, there may be the following options. 
Opt. 1: Use paging search space scrambled with P-RNTI

Opt. 2: Use C-RNTI obtained from connected mode even in idle mode, and the search space which UE needs to monitor is preconfigured for idle mode based PUR
Opt. 3: Both search space and RNTI are preconfigured for listening to HARQ feedback in idle mode

We consider that Opt. 1 is most straightforward and it may reduce specification impact by supporting dedicated PUR. However, the capacity of paging search space is very limited so additional way to monitor search space should be supported, e.g. Opt.2 and Opt.3. In this situation, we have no strong preference between Opt.2 and Opt.3, but at least additional pre-configuration of the search space for idle mode based PUR should be supported.  
Proposal 3: For the use of search space in idle mode based PUR transmission, pre-configuration of search space and/or RNTI should be studied further.
· Pre-configuration of the search space which idle UE needs to monitor in dedicated PUR should be supported

2.2.2. Optional transmission for dedicated PUR
As described in Section 1, skipping UL transmission in dedicated PUR was supported. However, the NW configuration of this feature is not supported yet. In general, the benefits from optional UL transmission highly depend on traffic characteristics. If bursty or no periodic traffic model is assumed, it is clear that skipping UL transmission allows further power saving in idle mode. However, if periodic traffic model is assumed, the optional UL transmission may not be needed since UE always transmit UL data every PUR occasion. In the case, if NW can configure such an optional UL transmission, always-on UL transmission allows to support implicit HARQ-ACK feedback since eNB can reply NACK feedback even in the case that eNB does not detect any UL transmission in PUR. Therefore, from operator perspective, we support NW configuration on optional UL transmission, which provides operation flexibility clearly.
Proposal 4: NW configuration on optional UL transmission for dedicated PUR should be supported

2.2.3. Release mechanisms
As described in Section 1, we also need to discuss how to release dedicated PUR. From our understanding, at least following options are needed to be discussed. 
Opt. 1: eNB triggers reconfiguration/release command 
· In LTE uplink SPS, eNB can trigger SPS activate/release. In the similar manner, PUR also needs at lease release command by eNB. On the other hand, PUR transmission is enabled only with valid TA and if TA validation is failed, reconfiguration command may be needed by UE triggering. 
Opt. 2: UE triggers reconfiguration/release command 
· When TA criteria is not met (e.g. RSRP change or TA timer expiration), UE needs to trigger PUR reconfiguration/Release command based on RACH/EDT procedure
Opt. 3: Autonomous release mechanisms
· If eNB does not detect any UL transmission in long time duration, e.g. by missing UL radio link, eNB may need the autonomous release command to make PUR utilization better. 

Based on the discussion above, we support release command for dedicated PUR. At least, both Opt. 1 and Opt.2 should be supported. However, for Opt.3, other property such as optional UL transmission should be taken into account, so further studies are needed. 

Proposal 5: Release command by both eNB and UE 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: For further discussion on whether or not to support CFS/CBS, PUR signature (e.g. T/F resources, CDM based, or DMRS sequence based) should be discussed.  

Proposal 2: For dedicated PUR in idle mode, upon successful decoding by eNB, the UE can assume explicit ACK feedback from eNB. 

Proposal 3: For the use of search space in idle mode based PUR transmission, pre-configuration of search space and/or RNTI should be studied further.

· Pre-configuration of the search space which idle UE needs to monitor in dedicated PUR should be supported

Proposal 4: NW configuration on optional UL transmission for dedicated PUR should be supported

Proposal 5: Release command by both eNB and UE should be supported
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