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1 Introduction

This document deals with the first 2 open issues for SPS (Semi-persistent scheduling) identified in RAN2#62. They are: 1- HARQ association for DL; 2 - Handling of (adaptive) retransmissions (uplink and downlink). In some aspects, these 2 issues are interrelated, e.g. overriding rules and UE identifier to be used for retransmissions. 
2 Discussion
Views on the concerned issues during the email discussion are summarised in [1], consensus has not been reached. This document tries to give some additional comments and suggests the way forward.
2.1 HARQ association for DL
On this issue, association of retransmissions with the initial transmission for DL SPS were discussed. Opinions and the corresponding options could be classified in mainly two aspects.
1) Reservation of HARQ processes for SPS

1.1) additional HARQ processes
  1.2) not reserve any HARQ processes

  1.3) reserve a single HARQ process + 

1.3.1) dynamic scheduling (explicit signalling or implicit rules), or

1.3.2) split HARQ buffer for the reserved process
  1.4) reserve at least 2 HARQ processes, maybe more
2) Sharing of the reserved processes with dynamic scheduling for new initial transmissions
   2.1) not sharing, dedicated to SPS (for initial transmissions and retransmissions)
       2.1.1) No dynamic scheduling for new initial transmissions in between persistent occasions
       2.1.2) No dynamic scheduling in silence period

2.1.3) overriding for new initial transmission using other processes is possible
2.1.4) overriding for retransmissions using reserved processes is possible

2.1.5) not allow overriding is possible
   2.2) share with dynamic scheduling in talk spurts and also in silence periods (fully shared)
       2.2.1) dynamic scheduling for new initial transmissions in between persistent occasions is possible

2.2.2) overriding for new initial transmission using reserved or the other processes is possible
       2.2.3) overriding for retransmissions using reserved processes is possible
   2.3) share with dynamic scheduling only in silence periods

        2.3.1) No dynamic scheduling for new initial transmissions in between persistent occasions

        2.3.2) dynamic scheduling in silence periods is possible
        2.3.2) overriding for new initial transmission using other processes is possible
        2.3.3) not allow overriding is possible
Regarding aspect 1), it seems the reservation of HARQ processes for SPS is acceptable for most companies. The main divergence lie on the number of reserved HARQ processes, 1 or 2 or more fixed processes and/or plus a dynamic way. This document does not intend to repeat the arguments because it seems that all the solutions are feasible.
It is thought that SPS interval should be considered for the decision of the number of reserved HARQ processes. The parameter SPS interval proposed by some companies is {10, 20, 32, 40, 64, 80, 128, 160, 320, 640} (4 bits) (default 20) [2]. The maximum HARQ retransmission opportunities are different for different intervals. The number of reserved HARQ processes could be decided by this parameter. For example, only one SPS pattern is configured in FDD, if the interval is 40ms, then maximum 4 retransmissions may take place if 1 HARQ process is reserved. It is no need to reserve 2 or more HARQ processes for SPS. For the interval of 10ms and 20ms, maybe 2 or more HARQ processes need to be reserved. But more than 2 is not suggested. Since the default value of SPS interval is 20ms, it is reasonable to reserve 2 HARQ processes for SPS as default. Then SFN/Subframe could be used to indicate persistent occasions by each reserved HARQ process for synchronisation between eNB and UE as proposed by some companies. So it is proposed not to have the number of reserved HARQ processes fixed in the specification.
Proposal 1: Number of reserved HARQ processes for SPS is not fixed in the specification but configured according to the parameter SPS interval. Two HARQ processes could be configured by default.
Whether 1 or more HARQ processes are reserved, it is still possible for retransmissions to take place beyond persistent occasions unless a maximum retransmission time period between two persistent occasions of each reserved HARQ process is defined. However a time limitation for retransmissions is not needed to be configured actually. Current stage 2 principle is that UE monitors the PDCCH at each persistent occasion and assumes persistent initial transmission if no PDCCH is detected. The eNB could anyway abort retransmissions by just not sending PDCCH signals. If more retransmissions are expected to come beyond the next persistent occasion, the eNB will use dynamic scheduling to override persistent occasions. 
By applying the stage 2 overriding principle, the answer to issue 2) is obvious – the reserved HARQ processes should also be available for dynamic scheduling at any time, including between persistent occasions and on persistent occasions. That is solution 2.2). It is not necessary to define extra mechanisms and the complexity is not changed compared with current situation.
Proposal 2: Stage 2 principle of overriding persistent occasions by dynamic scheduling for reserved HARQ processes is still valid. Reserved HARQ processes can be fully shared by dynamic scheduling.
2.2 Handling of retransmissions
On this issue, UE identity for retransmission and the need of NDI were discussed. Current assumption is that the SPS C-RNTI is only used for the SPS activation/reconfiguration purpose, and dynamic scheduling is identified by normal C-RNTI. As pointed out by some companies, a new mechanism is needed for indicating an initial SPS allocation to be stored if SPS C-RNTI is used also for retransmissions. But it seems unnecessary to define such new mechanisms. If full flexibility of sharing of SPS and dynamic scheduling by the reserved HARQ processes is expected, it is good to use NDI to indicate new transmission and retransmissions. It is also in consistent with current situations. 
Proposal 3: SPS C-RNTI is used only for SPS activation/reconfiguration, dynamic scheduling is identified by normal C-RNTI. NDI is used to differentiate new transmission and retransmissions.
3 Conclusion
In this contribution, two open issues for SPS are discussed. The proposals are made to keep current principles as much as possible. The only aspect to be specified is to use configurable number of fixed HARQ processes for SPS (proposal 1) and some details regarding synchronisation between eNB and UE. Any other aspects including overriding principles, UE identity for SPS activation or dynamic scheduling and the use of NDI etc conform to current specifications (proposal 2 and proposal 3). 
Proposal 1: Number of reserved HARQ processes for SPS is not fixed in the specification but configured according to the parameter SPS interval. Two HARQ processes could be configured by default.
Proposal 2: Stage 2 principle of overriding persistent occasions by dynamic scheduling for reserved HARQ processes is still valid. Reserved HARQ processes can be fully shared by dynamic scheduling.

Proposal 3: SPS C-RNTI is used only for SPS activation/reconfiguration, dynamic scheduling is identified by normal C-RNTI. NDI is used to differentiate new transmission and retransmissions.
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