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1 Introduction

In Release-15, the dedicated SR procedures have been specified [1][2], including physical SR with HARQ-ACK, physical SR without HARQ-ACK and SPS for BSR..

In this paper, we will discuss the remaining issues for SR with HARQ-ACK and propose our clarification and suggestions. 

2 Discussion

In Release-15 MAC specification, after SR is triggered, the UE will choose one way to send SR among SR with HARQ-ACK, dedicated NPRACH resources for SR and normal NPRACH resources, etc. The related MAC specification is as follows: 
	5.4.4
Scheduling Request

...
-
For NB-IoT:

-
if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI:

-
initiate a Random Access Procedure (see subclause 5.1) and cancel all pending SRs.

-
else:

-
if the MAC entity has valid resource for SR together with acknowledgement of the data in this TTI:

-
instruct the physical layer to signal the SR together with acknowledgement of the data.

-
else:

-
if the MAC entity has valid PRACH resource for SR configured in this TTI and sr-ProhibitTimer is not running:

-
instruct the physical layer to signal the SR on one valid PRACH resource for SR.

-
start the sr-ProhibitTimer in the subframe containing the last repetition of the corresponding SR transmission.


Firstly, we think there exists ambiguity about the first condition of ”MAC entity has no valid dedicated resource for SR”. One understanding is this condition means neither SR with HARQ-ACK nor SR without HARQ-ACK is configured. However, the case that SR with HARQ-ACK is configured but no acknowledgement of the data in this TTI hasn’t be covered by the “else” branch, then even normal Random Access Procedure will not be triggered for SR in this case. In order to avoid such incomplete processes, a clarification is needed. The simplest way may be, the condition of ”MAC entity has no valid dedicated resource for SR” would also include the case that SR with HARQ-ACK is configured but no acknowledgement of the data in this TTI. In another word, “valid dedicated resource for SR” means that SR with HARQ-ACK is configured and there has HARQ-ACK to transmit, or dedicated NPRACH resource for SR is configured.
Proposal 1a: In order to avoid incomplete processes, it’s suggested to clarify that the condition of ”MAC entity has no valid dedicated resource for SR” would not only indicate the case that neither SR with HARQ-ACK nor SR without HARQ-ACK is configured, but also indicate the case that SR with HARQ-ACK is configured but there has no acknowledgement of the data in this TTI. 
If proposal 1a cannot be confirmed, we think a new condition for the case of “SR with HARQ-ACK is configured but there has no acknowledgement of the data in this TTI” should be added into the process for NB-IoT UE in 5.4.4.

Proposal 1b: In order to avoid incomplete processes, it’s suggested to add a new condition to cover the case of “SR with HARQ-ACK is configured but there has no acknowledgement of the data in this TTI” into the process for NB-IoT UE in 5.4.4.

Based on above discussion, we understand in the case of only SR with HARQ-ACK is configured for dedicated SR but there has no acknowledgement of the data and no configured grant for BSR, the initial random access would be triggered. From service or application perspective, downlink and uplink transmission doesn’t always happen at the same time. That means, when the UE has SR to be sent, there may not always has HARQ-ACK for DL transmission to be sent. Since the UE cannot predict the upcoming DL scheduling, if there has no HARQ-ACK in current TTI, the random access procedure would always be triggered for SR no matter whether there will have DL data transmission in a short period later. That will not only cause more UE power consumption for initiating random access, but also make piggybacked SR with HARQ-ACK rarely used and the benefits of introducing this function greatly reduced. 

Observation 1: The downlink and uplink transmission doesn’t always happen at the same time. In the case of only SR with HARQ-ACK is configured for dedicated SR but there has no acknowledgement of the data and no configured grant for BSR, the initial random access for SR would easily be triggered and piggybacked SR with HARQ-ACK would be rarely used based on the current MAC specification.
In order to give the UE more opportunities to use piggybacked SR with HARQ-ACK and try to reduce SR transmission through random access procedure which may cause more UE power consumption, a SR delay timer can be introduced and activated when only SR with HARQ-ACK is configured and there has a SR to be transmitted. During running of SR delay timer, the UE waits for the possible DL transmission. If there has a DL transmission, the UE can piggyback the pending SR with HARQ-ACK. Random access procedure would be triggered by SR only when the SR delay timer is expired.
Proposal 2: It’s suggested to introduce a SR delay timer for SR with HARQ-ACK for pending SR transmission over Random Access Procedure and waiting for the possible HARQ-ACK.
Taken into account that the SR delay timer is used for pending the SR transmission over Random Access Procedure, the time period for pending SR should be larger than NPRACH periodicity, and generally may be several times of the NPRACH-periodicity. Therefore, it’s suggested to use NPRACH-periodicity as the parameter unit of SR delay timer. Such NPRACH-periodicity is the one of the NPRACH resource that the UE assumes to use for initiating the Random Access Procedure triggered by SR.
Proposal 3: It’s suggested to use NPRACH-periodicity as the parameter unit of SR delay timer.
Based on the above proposal 2 and proposal 3, the related 36.331 CR for introducing a delay timer for SR with HARQ-ACK is provided in [3]. Based on the above proposal 1a, proposal 2 and proposal 3, the related 36.321 CR (Option 1) is provided in [4]. Based on the above proposal 1b, proposal 2 and proposal 3, the related 36.321 CR (Option 2) is provided in [5].
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:
Observation 1: The downlink and uplink transmission doesn’t always happen at the same time. In the case of only SR with HARQ-ACK is configured for dedicated SR but there has no acknowledgement of the data and no configured grant for BSR, the initial random access for SR would easily be triggered and piggybacked SR with HARQ-ACK would be rarely used based on the current MAC specification.
Proposal 1a: In order to avoid incomplete processes, it’s suggested to clarify that the condition of ”MAC entity has no valid dedicated resource for SR” would not only indicate the case that neither SR with HARQ-ACK nor SR without HARQ-ACK is configured, but also indicate the case that SR with HARQ-ACK is configured but there has no acknowledgement of the data in this TTI.
Proposal 1b: In order to avoid incomplete processes, it’s suggested to add a new condition to cover the case of “SR with HARQ-ACK is configured but there has no acknowledgement of the data in this TTI” into the process for NB-IoT UE in 5.4.4.
Proposal 2: It’s suggested to introduce a SR delay timer for SR with HARQ-ACK for pending SR transmission over Random Access Procedure and waiting for the possible HARQ-ACK.
Proposal 3: It’s suggested to use NPRACH-periodicity as the parameter unit of SR delay timer.
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