Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #107bis	Tdoc R2-1913121
[bookmark: _Hlk3390498]Chongqing, China, 14 – 18 October 2019	

Agenda Item:	7.2.4
Source:	Ericsson
Title:	PUR Data Transmission - Remaining open issues
Document for:	Discussion, Decision

1	Introduction
The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on improving the uplink transmission efficiency and/or UE power consumption by means of transmission in preconfigured resources:
Improved UL transmission efficiency and/or UE power consumption:
· [bookmark: _Hlk516687799][bookmark: _Hlk516765211]Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes
In this contribution we continue to discuss some remaining open issues for PUR data transmission.
[bookmark: _Ref178064866]2	Discussion
In the following, dedicated PUR in Idle mode is discussed unless mentioned otherwise.
2.1	PUR Skip
In RAN2#107 the following was listed as an FFS:
· FFS how to handle the skip in case of failure (UL or DL)
That is, what should the conditions be for incrementing the counter m upon skipped or missed PUR for implicit release of the PUR configuration. The problem is that counting could be different for UE and eNB, and hence lead to mismatch. In our view the best solution is that the UE considers any PUR transmission for which it has not received ACK as counting towards m (after the end of the PUR retransmission window). This ensures that if anything the UE will consider PUR to be released before eNB, which is preferred to the opposite case, which could result in eNB releasing the configuration while UE is still using it. The different error cases look like follows:
· UL PUR transmission lost: Either HARQ retransmission solves this, or PUR retransmission window ends in which case both UE and eNB counts this towards m as ‘missed’.  Therefore, no mismatch.
· DL ACK lost:  Will be counted by UE but not by eNB. Results in a mismatch, where UE will count but eNB will not. As result, UE will release PUR configuration before eNB (eNB may overwrite the old PUR config in case the UE comes back with a new PUR configuration request).
We think this is acceptable and without additional handshaking mismatch cannot be completely eliminated. 
[bookmark: _Toc21049425]UE considers any PUR transmission for which it, after the end of the PUR retransmission window, has not received ACK as counting towards m.

2.2	PUR RNTI
In RAN1#97 the following was agreed regarding RNTI:
Agreement
The following WA is confirmed:
For dedicated PUR
· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE
· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived
· FFS if the UE monitors any additional RNTI which may be shared with other UEs.
· Note: The same RNTI may be used over non-overlapping time and/or frequency resources

Further, RAN2 has agreed the following:
It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible. 
The RNTI used for D-PUR is signalled together with other D-PUR configuration

And the following remains an FFS:
· which of the following is included in PUR (re)configurations: Time Offset; UE-specific RNTI; D-PUR config identity/index; timer for D-PUR response; PUR backoff indicator/prohibit timer; TBS size.

However, if the eNB decides to move the PUR UE to connected mode, it remains an open issue if the UE should continue to use the PUR RNTI (or if PUR RNTI should be promoted to C-RNTI) in Connected mode or if a separate RNTI should be assigned to the UE. Since UEs may be in Connected mode for some time continuing to use the same RNTI could lead to conflicts and therefore we propose the following not to create unwanted/uncontrollable dependencies between the RNTIs:
[bookmark: _Toc21049426]If the UE is moved to RRC_CONNECTED, a C-RNTI can be  provided to the UE in the DL PUR message.

[bookmark: _Hlk16777872]2.3	Additional Data 
Occasionally the UE might get unexpected data to transmit and it could be of interest to specify a generic solution which could handle also this case. I.e., in the (infrequent) case the UE UL buffer exceeds the configured PUR TBS it could be considered to allow the UE to include a BSR in the PUR transmission. Without any need for fallback to RA/EDT, eNB could then move the UE to RRC_CONNECTED, in a similar way as for EDT, for subsequent transmission of the remaining data. 
[bookmark: _Toc21049427]Inclusion of BSR in UL PUR transmission is supported.
Some companies brought up that even though a UE is configured with PUR it should be up to the UE to determine if PUR or legacy RA/EDT should be used for the data transmission. From a network p.o.v. it is in the interest of the eNB that if PUR radio resources are assigned they should also be used. (Legacy SPS in Connected mode may use a ‘logical channel SR mask’ for the SPS data so that it will not cause Scheduling Request). As for SPS, a ‘logical channel SR mask’ could be applied for the PUR data to ensure that fallback to RA/EDT is not triggered by mistake if the data should arrive from the application layer with some time variation (for the CIoT UP-optimization).
[bookmark: _Toc21049428]A ‘logical channel SR mask’, or similar functionality, can be applied for the PUR data to ensure that RA/EDT is not triggered by mistake.

2.4	Access Barring Check
In RAN2#107 the following was listed as FFS:
· Upon detecting that SIB indication of PUR support is turned off in the cell, UE shall release all PUR configurations.
· whether D-PUR is enabled in broadcast or dedicated signalling.

Although not agreed yet, if this is to work on an “instantaneous” time scale, i.e. as access barring, and the eNB is not to receive PUR transmissions after PUR has been disabled, the ‘D-PUR enabled’ indication would have to be in SI and PUR would have to always check SI before PUR transmission (if it is acceptable that disabling PUR in the cell is slow, e.g. in a BCCH modification period, other solutions could be considered).

With the relatively long PUR periodicities the UE would anyway need to spend a long time to synchronize when waking up to transmit, and for longer periodicities the UE may have to acquire MIB to obtain the SFN anyway. Therefore, it is not much of an additional requirement for PUR UEs to also check SI and access barring.. It is however FFS if there is a need to introduce a specific barring mechanism for PUR or if the existing barring mechanism(s) can be reused.
[bookmark: _Toc21049429]UEs must check that the cell is not barred and/or that PUR is enabled in the cell before D-PUR transmission.

Conclusion
[bookmark: _GoBack]Based on the discussion in the previous sections we propose the following:
Proposal 1	UE considers any PUR transmission for which it, after the end of the PUR retransmission window, has not received ACK as counting towards m.
Proposal 2	If the UE is moved to RRC_CONNECTED, a C-RNTI can be  provided to the UE in the DL PUR message.
Proposal 3	Inclusion of BSR in UL PUR transmission is supported.
Proposal 4	A ‘logical channel SR mask’, or similar functionality, can be applied for the PUR data to ensure that RA/EDT is not triggered by mistake.
Proposal 5	UEs must check that the cell is not barred and/or that PUR is enabled in the cell before D-PUR transmission.
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