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1. Introduction
It has been agreed that the SPS is initialised (if not active) or re-initialised (if already active) by PDCCH, the resource in the PDCCH is used for the initial SPS transmission. But since the resource for adaptive retransmission will also be stored, for UL SPS, it is not clear which stored UL grant will be used for following transmission. This contribution is intended to clarify this issue.
2. Discussion
For UL dynamic transmission, it is clear that adaptive retransmission resource is sticky, i.e. if an UL grant is received for data retransmission, all the later retransmission will use this resource for retransmission. But this is not clear for SPS. In current MAC specification, the UL grant indicated by SPS activation PDCCH is stored, and the UL grant indicated by a PDCCH for adaptive retransmission is also stored, so it is unclear which stored UL grant should be used when MAC instructs physical layer to generate a transmission. The stored uplink grant can be interpreted as configured resource or uplink grant for adaptive retransmission. First of all, it is unclear whether configured resource can be replaced by adaptive retransmission resource. The sentences related to this issue are highlighted as below.
	5.4.1 UL grant reception

…
When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI:

-
if an uplink grant for this TTI has been received on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if an uplink grant for this TTI has been received on the PDCCH for the UE’s Semi-Persistent C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate a valid uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur with the periodicity configured via RRC;

-
consider the NDI bit to have been toggled;

-
indicate a configured uplink grant, valid for new transmission, and the associated HARQ information to the HARQ entity for this TTI.
…
5.4.2.2 HARQ process
…
If the HARQ entity requests a retransmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if there is no measurement gap at the time of the retransmission:

-
if the HARQ entity requests an adaptive retransmission:

-
store the uplink grant received from the HARQ entity;
-
set CURRENT_IRV to the value provided in the HARQ information;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if TTI bundling is not configured and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE = 0 and the last received feedback for this HARQ process is a HARQ NACK; or

-
if TTI bundling is configured and CURRENT_TX_NB modulo TTI_BUNDLE_SIZE != 0:

-
generate a transmission as described below.

NOTE:
When receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.
NOTE:
When a non-adaptive retransmission does not take place due to the occurrence of a measurement gap, the last received HARQ feedback for this HARQ process is the the feedback corresponding to the preceding transmission.

To generate a transmission, the HARQ process shall:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback reception for this transmission, consider the feedback coinciding with the measurement gap to be a HARQ ACK i.e the "last received feedback" for a retransmission of this HARQ process will be considered as a HARQ ACK.

The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions - 1:

-
flush the HARQ buffer;

…



In our understanding, the configured resource i.e. indicated by SPS activation PDCCH is more appropriate for SPS transmission; adaptive retransmission resource is allocated temporarily to adapt temporal radio quality or scheduling requirement etc. So we recommend:

Proposal: The configured resource can only be reconfigured by a PDCCH scrambled by SPS C-RNTI with NDI equal to 0; and the UE generate a SPS new transmission according to the configured resource.
4. Conclusion

RAN2 is kindly asked to discuss the ambiguity of stored UL grant for SPS and make a decision. A draft CR is provided in [2].
Reference:

[1] 36.321 v8.3.0 Medium Access Control (MAC) protocol specification.
[2] R2-086355 CR on SPS retransmission resource on UL
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