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1. Introduction

At the RAN1 #96 meeting, UL transmission procedure for dedicated PUR was discussed and RAN1 made the following agreements [1].
	Agreement 

In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”

· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer

· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

Agreement

In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes

· Above applies for the case where the UE is configured to use the serving cell change attribute

Agreement

For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 

· RAN2 can decide if a higher layer PUR ACK is also supported

Agreement

For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.

· PUR search space is the search space where UE monitors for MPDCCH

· FFS: Whether PUR search space is common or UE specific

Agreement 

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported

· FFS other approaches to obtain a valid TA

Agreement

When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.
Agreement

For dedicated PUR, in idle mode, the PUR resource configuration includes at least the following 

· Time domain resources including periodicity(s) 

· Note: also includes number of repetitions, number of RUs, starting position

· Frequency domain resources

· TBS(s)/MCS(s)

· Power control parameters

· Legacy DMRS pattern

Agreement

In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:

· Timing advance adjustment 

· UE TX power adjustment

· FFS: Repetition adjustment for PUSCH

FFS: Whether the above update is done in L1 and/or higher layer

Agreement

In idle mode, the PUR search space configuration includes at least the following: 

· MPDCCH narrowband location 

· MPDCCH repetitions and aggregation levels 

· MPDCCH starting subframe periodicity (variable G)

· Starting subframe position (alpha_offset)




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 agreed to be supported at the meeting 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 optimized for IoT services with non-periodic traffic and/or very low traffic load should be considered. 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 (e.g. unique identity based on orthogonal DMRS sequence) 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 case of CFS PUR. 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, PUR signature (e.g. T/F resources, CDM based, or DMRS sequence based).  

2.2. Discussion on dedicated PUR
2.2.1. UL transmission procedure
At the last meeting, explicit ACK was agreed to be supported for dedicated PUR. However, RAN1 cannot reach consensus on the support of 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 case, 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 NACK is to reduce unnecessary UE wake-up time. As another possible benefit, NACK may help to validate PUR TA from UE perspective. On the other hand, at the RAN#95 meeting, it was agreed that UE may skip UL transmission in dedicated PUR. In the case, if eNB does not detect valid UL transmission in dedicated PUR, eNB cannot decide whether UE skip its UL transmission and hence it is natural not to support NACK. 
Based on the discussion above, generally, we consider that it is not necessary to support NACK. However, as mentioned in Section 2.2.2, if NW configuration to enable/disable optional UL transmission is supported, we are fine to support NACK for the case of no optional UL transmission.

Proposal 2:  
For dedicated PUR in idle mode, upon unsuccessful decoding of a PUR transmission by the eNB, the UE can expect
· an UL GRANT for retransmission on the MPDCCH, or  
· Nothing
Note: If NW configuration to enable/disable optional UL transmission is supported, for case of no optional transmission is FFS

In general, C-RNTI is defined only for connected UE. However, after UL transmission in PUR, idle UE shall monitor at least UL grants for retransmission. In this case, there may be following options for monitoring occasions. 
Opt. 1: Use type1 common search space for paging
Opt. 2: Use type2 common search space for RAR
Opt. 3: Use user-specific search space which is scrambled by C-RNTI obtained from connected mode
Opt. 4: Configured from options listed above

We consider that Opt. 1/2 is straightforward since type1/2 common search space is defined for idle mode. On the other hand, as another options, user-specific search space may be also used for the reception of HARQ feedback. In the case, C-RNTI or other RNTI may be obtained from connected mode. Considering that the time/frequency location of type1/2 common search space is restricted, it may not be enough to support HARQ feedback for dedicated PUR. 

In this situation, RAN1 needs further study on the specific search space for dedicated PUR. However, at least configuration of PUR search space should be included in PUR configuration to maintain NW scheduling flexibility.

Proposal 3: Configuration of PUR search space should be included in PUR configuration

· Specific search space (e.g. Type1 CSS, Type2 CSS, USS, or their combination) should be further studied
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 aperiodic 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 transmits 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 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. Reconfiguration/Release mechanisms
As described in Section 1, we also need to discuss how to release dedicated PUR. From our understanding, at least following options should 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 least 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 propose to 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 for dedicated PUR 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, PUR signature (e.g. T/F resources, CDM based, or DMRS sequence based).  

Proposal 2:  
For dedicated PUR in idle mode, upon unsuccessful decoding of a PUR transmission by the eNB, the UE can expect
· an UL GRANT for retransmission on the MPDCCH, or  
· Nothing
Note: If NW configuration to enable/disable optional UL transmission is supported, for case of no optional transmission is FFS

Proposal 3: Configuration of PUR search space should be included in PUR configuration

· Specific search space (e.g. Type1 CSS, Type2 CSS, USS, or their combination) should be further studied
Proposal 4: NW configuration on optional UL transmission for dedicated PUR should be supported
Proposal 5: Release command for dedicated PUR by both eNB and UE should be supported
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