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Introduction
This document discusses the priority on DL reception and UL transmission. 
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Discussion

DL reception
At RAN1#83, following was agreed in order to prioritize scheduled PDSCH reception. 
	Agreement:
· When in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCH order is prioritized over any other unicast DL reception
· If scheduled PDSCH reception and M-PDCCH  monitoring opportunity fully or partially overlap in time and are located at different narrowbands, scheduled PDSCH reception is prioritized over  M-PDCCH monitoring opportunity
· Note: If scheduled PDSCH reception and M-PDCCH  monitoring opportunity are located at the same narrowbands, UE performs both functions:
· Receives the scheduled PDSCH
· Monitors M-PDCCH candidates in resources not occupied by the PDSCH



Although RAN1 agreed that MPDCCH order is prioritized over any other unicast DL reception, UE doesn't know whether MPDCCH order or not until UE receives MPDCCH. MPDCCH order can be sent in any USS (UE specific search space). Therefore, to satisfy this requirement, there are two options. 
Option 1: USS reception is prioritized over any other unicast DL reception
Option 2: To specify certain subframes as the candidate subframes for USS. Then USS reception on these subframes is prioritized over any other unicast DL reception.
Option 1 is rather contradicting to the second agreement that scheduled PDSCH is prioritized over MPDCCH monitoring. We think the scheduled PDSCH is prioritized over USS reception is more important as the network scheduler aware when unicast PDSCH transmission is assigned to this UE. Option 2 is more possible option but the subframes to transmit MPDCCH order is restricted to certain subframes makes the flexibility of the assignment at eNB is restricted. Therefore, we don't think it is good option. Based on the discussion, we propose to reject this agreement.
Proposal 1: To reject the agreement "when in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCH order is prioritized over any other unicast DL reception".

There have been several discussions on the priority of the channels. The candidate list of channels would be following.
- PSS
- SSS
- PBCH
- MTC-SIB1
- MTC-SIBs other than MTC-SIB1
- Search space for paging
- Paging PDSCH
- Search space for RAR
- PDSCH contains random access response
- PDSCH with contention resolution
- PDSCH with RRCConnectionSetup 
- Search space for USS
- Unicast scheduled PDSCH
- Unicast SPS PDSCH
- Measurement gap for intra-frequency cell identification and/or measurement.
Our view is which channels are prioritized depends on the higher layer situation especially related to paging/random access/SIB reception. If UE is paged by paging PDSCH but the required system information is not obtained, it should prioritize certain SIB reception. If QoS/Priority related action like exception report handling related action is specified, it is also under the higher layers specification as the physical layer does not aware the QoS/priority aspect. Therefore, if there is some requirement on the prioritization on the channels depending on the higher layers, it should be covered higher layer specification. To capture the higher layer status within L1 specification is not desirable from specification maintenance point of view. On the other hand, the agreed priorities that scheduled PDSCH is prioritized over USS and scheduled PDSCH is prioritized over SPS PDSCH are generic. Therefore, we propose this is kept to be described in RAN1 specification.
Note that TS36.213 PDCCH reception is described as following as generic manner.
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the X-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table XXXX
The meaning of underline is "UE internal higher layer indicates physical layer to receive certain PDCCH". Therefore, if necessary priority is described in the higher layer, the physical layer acts correspondingly.

Proposal 2: The necessary prioritization depending on UE higher layer status should be discussed/captured in RAN2.


UL transmission
In [4], for UL following were proposed.
	· The rel13 LC/CE UE shall not support transmitting PUSCH and PUCCH in the same SF. 
· If UL transmission overlap occurs
· When R=1  for both PUCCH and PUSCH, the rel13 LC/CE UE shall support multiplexing PUCCH bits with PUSCH. 
· Otherwise the following prioritization rules apply:
· If starting SF are different, ongoing transmission (regardless of PUCCH or PUSCH) is prioritized
· If starting SF is the same, 
· First, apply multiplexing rule as in legacy;
· Second, apply prioritization rule if necessary;
· prioritization from higher priority to lower priority is: SR> ACK/NACK  > unicast data via PUSCH > CSI
· All repeats of the non-prioritized transmission is abandoned
· The above prioritization does not affect multiplexing different contents, if allowed by legacy behavior
· If a channel has more than one type of UCI, the prioritization between two UL channels is based on the highest priority UCI type



We basically support above proposal but propose slight modification described below. The reason is all multiplexing cases of the legacy are not supported like CE mode B.
	· The rel13 LC/CE UE shall not support transmitting PUSCH and PUCCH in the same SF. 
· If UL transmission overlap occurs
· When R=1  for both PUCCH and PUSCH, the rel13 LC/CE UE shall support multiplexing PUCCH bits with PUSCH. 
· Otherwise the following prioritization rules apply:
· If starting SF are different and the reason is network based trigger like MPDCCH assignment, ongoing transmission (regardless of PUCCH or PUSCH) is prioritized
· If starting SF is the same, 
· First, if multiplexing are supported, apply multiplexing rule as in legacy;
· Second, apply prioritization rule if necessary;
· prioritization from higher priority to lower priority is: SR> ACK/NACK  > unicast data via PUSCH > CSI
· All repeats of the non-prioritized transmission is abandoned
· The above prioritization does not affect multiplexing different contents, if allowed by legacy behavior
· If a channel has more than one type of UCI, the prioritization between two UL channels is based on the highest priority UCI type



Except SR and error case, the network knows which channels are on-going UE transmission. To abandon the transmission in the middle of the transmission waste the transmission before. The interruption of the on-going transmission by the network scheduling is rather error case. Therefore, we think ongoing transmission should be prioritized if the reason is network based assignment like MPDCCH. 
When PUSCH repetition length is like 2048 ms and/or the whole subframes are assigned by the network, UE may lose the chance to transmit SR. NB-IoT SR [6] describes Mobile Autonomous Reporting (MAR) exception reports as following.
Many sensor type applications are expected to monitor a physical condition and trigger an exception report when an event is detected. Such events are expected to be generally rare, typically occurring every few months or even years. Examples of such applications include smoke alarm detectors, power failure notifications from smart meters, tamper notifications etc. 
For the purpose of latency analysis, it is assumed that MAR exception reports have an uplink application payload of 20 bytes.  It is required that such reports are delivered in near real time, with a latency target of 10s.
eMTC also could be used for the similar usage. In such case, to allow SR in the middle of the repetition can be important. We propose to discuss this topic further.
Proposal 3: To agree modification of [4].
Proposal 4: To discuss whether to allow the interruption during on-going transmission by SR for exception report.


Priority between DL and UL for HDD UE
Our view is the same rule with HDD UE could be sufficient.

Conclusion
We propose following.
Proposal 1: To reject the agreement "when in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCH order is prioritized over any other unicast DL reception".
Proposal 2: The necessary prioritization depending on UE higher layer status should be discussed/captured in RAN2.
Proposal 3: To agree following:
· The rel13 LC/CE UE shall not support transmitting PUSCH and PUCCH in the same SF. 
· If UL transmission overlap occurs
· When R=1  for both PUCCH and PUSCH, the rel13 LC/CE UE shall support multiplexing PUCCH bits with PUSCH. 
· Otherwise the following prioritization rules apply:
· If starting SF are different and the reason is network based trigger like MPDCCH assignment, ongoing transmission (regardless of PUCCH or PUSCH) is prioritized
· If starting SF is the same, 
· First, if multiplexing are supported, apply multiplexing rule as in legacy;
· Second, apply prioritization rule if necessary;
· prioritization from higher priority to lower priority is: SR> ACK/NACK  > unicast data via PUSCH > CSI
· All repeats of the non-prioritized transmission is abandoned
· The above prioritization does not affect multiplexing different contents, if allowed by legacy behavior
· If a channel has more than one type of UCI, the prioritization between two UL channels is based on the highest priority UCI type
Proposal 4: To discuss whether to allow the interruption during on-going transmission by SR for exception report.
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