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1 Introduction

RAN1 has received an LS [1] from RAN2 requesting to define the exact mechanism of signalling explicit release of semi-persistently allocated resources. In addition, RAN1 is tasked to implement an acknowledgement of an explicit release of SPS.

In this contribution, we propose a simple solution to both tasks. Furthermore, some correction for the hopping is identified.

2 Signalling Explicit Release

According to [1], the following agreement has been reached in RAN2 on explicit release for SPS:

1. PDCCH used for explicit release of SPS resources for both uplink and downlink is addressed to the UE’s Semi-Persistent Scheduling C-RNTI and has the NDI bit set to 0.

2. By fixing the value of some PDCCH field(s) an explicit SPS release indication is distinguished from an SPS activation

We note that point 1 takes the same signalling procedure for explicit release as for an activation of SPS. Therefore, it is easily possible to include the explicit release into section 9.2 of 36.213 where the validation of PDCCHs for SPS is defined.

Looking at the conditions specifying an activation in Table 9.2-1, we think it is straightforward to extend these definitions to implement a codepoint for explicit release.

Table 9.2-1: Special fields for Semi-Persistent Scheduling PDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format 2/2A

	TPC command for scheduled PUSCH
	set to ‘00’
	N/A
	N/A

	Cyclic shift DM RS
	set to ‘000’
	N/A
	N/A

	Modulation and coding scheme and redundancy version
	MSB is set to ‘0’

Proposal: Add ‘11111’ for release
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’

TDD: set to ‘0000’
	FDD: set to ‘000’

TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	MSB is set to ‘0’

Proposal: Add ‘11111’ for release
	For the enabled transport block:
MSB is set to ‘0’

Proposal: Add ‘11111’ for release

	Redundancy version
	N/A
	set to ‘00’
	For the enabled transport block:
set to ‘00’


According to this table, without the proposed solution any MCS field ‘1xxxx’ is rejected since it does not constitute a valid SPS message. In our opinion, such an entry is preferably used to define an explicit release for the following reasons:

· An MCS or MCS+RV field is present in all DCI formats used for SPS, and its interpretation is largely independent of the DCI format

· Using an entry that cannot be interpreted as an activation does not increase the false alarm probability for activation, therefore the virtual CRC benefit for activation is not affected

· Remaining fields used for virtual CRC for activation can be re-used for a virtual CRC for explicit release, i.e. large commonality

For the exact codepoint, we think that an MCS value between 29 and 31 is preferable, since for both uplink and downlink DCI formats these entries have a special meaning: these entries either determine only the modulation scheme (DL), or only the redundancy version (UL). They cannot be directly used to determine a transport block size (TBS) alone using the defined procedure, but instead according to 36.213 the TBS needs to be determined from an earlier PDCCH for the same transport block, which is not existing in case of SPS activation/release. Therefore the TBS cannot be determined, and this “undetermined state” can then be used as release trigger in the MAC specification 36.321. For simplicity, we therefore propose to define an MCS / MCS+RV entry of ‘11111’ as a valid element in Table 9.2-1 and inform RAN2 that this is to be used for an explicit release mechanism in 36.321.

We would like to point out that even though the resource allocation field is also present in all valid SPS DCI formats, using a fixed value e.g. ‘00000’ is not a uniform solution, since it does not always refer to an allocation size of zero. For example, a resource allocation field of all-zeros in DCI format 0 does indicate a non-zero size allocation, and could therefore be a valid and intentional activation of an UL semi-persistent allocation.

Moreover, using the resource allocation field for the SPS release mechanism would require a respective decription of the mechanism in RAN1 (TS 36.213) and RAN2  (MAC TS 36.321) specifications, since the resource allocation (resource allocation field value) is not known on MAC level. In contrast, the TBS information based on the MCS field is passed to MAC and, therefore, a release mechanism triggered by an “undetermined TBS state” would not require a description of the SPS release mechanism in RAN1 specifications.

3 Acknowledging Explicit Release

According to [1], the following agreement has been reached in RAN2 on the acknowledgement of an explicit release for SPS:

· For the downlink it was further agreed that the UE confirms the reception of the DL PDCCH indicating the SPS resource release by sending a HARQ ACK in response to that.
In our view, the simplest mechanism for sending HARQ-ACK for an explicit release is to follow exactly the same procedure for multiplexing, coding, modulation and transmission as for a HARQ-ACK/NACK that a UE would transmit for a downlink data packet on a PDSCH. An alternative would be to transmit the ACK on the resources according to Table 9.2-2 in 36.213 as determined by the higher-layer SPS configuration, however we fear that there may be misinterpretations in case that the explicit release is missed and the UE wants to transmit ACK/NACK feedback for the actual SPS traffic on that resource. In such a case, the eNB may be confused as to the meaning of the received signal on those resources. Furthermore, as we assume that an explicit release can occur anytime, but the configured ACK/NACK resources for SPS traffic are generally only required 4 subframes after the SPS packet transmission, the ACK/NACK resource collision management at the eNB side would be more complex. In addition, if the activation had been missed, it would be unclear to a UE which configured ACK/NACK resource to use.

Therefore we propose that the same procedures are re-used as given in section 10 of 36.213, with the timing referring to the subframe carrying the explicit release command. Preferably this is captured in a RAN2 specification, which should mention that an ACK is triggered on resources as indicated by the PDCCH in case it had been pointing to a PDSCH allocation. A corresponding request to RAN2 is contained in [3].

4 Correction for Hopping for SPS

Upon inspection of 36.213, we have noticed that chapter 8.4 uses the terminology “persistent” instead of “semi-persistent”. Furthermore, the hopping according to the current wording refers to the hopping information received in the initial grant. As RAN2 has decided that an SPS resource may be re-configured without first de-activating the SPS grant, we think this should be reflected such that in case of a re-configuration, the hopping information as carried in the SPS re-configuration grant is drawn on.

5 Proposal

We propose to agree on the following items:

· SPS explicit release is facilitated by additionally allowing the ‘11111’ entry in the MCS / MCS+RV field for PDCCH SPS validation.

· A successfully detected explicit release for downlink triggers a HARQ-ACK message which is generated in the same way as a HARQ-ACK/NACK message for a downlink shared channel transmission.

· For hopping of uplink SPS, the hopping information as conveyed is the most recently received SPS activation/reconfiguration message is used.

A corresponding CR is submitted in [2], and a draft LS reply to inform RAN2 of the decisions taken is submitted in [3].
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