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1
Introduction
This contribution discusses how to deal with ACK transmission for UL SPS release, in response to the RAN2 LS in [1]. 
2
Discussion

2.1 ACK for UL SPS Release

As indicated in [1], for UL SPS release, an ACK transmission from the UE is desirable. From UE perspective, we observe the following:

· If UL SPS release is received, an ACK is generated and transmitted

· If UL SPS release is not received, no ACK/NAK is transmitted (i.e., DTX)

Thus, the possible states for ACK transmission in this case are virtually the same as those for the transmission of scheduling request (SR). Note that, however, ACK transmission is different from SR transmission in the following:

· ACK transmission is event-driven, and should be responded at specific timing, while SR transmission is semi-statically configured via L3 with a certain periodicity (e.g., 10ms).

· SR resource is semi-statically configured. On the other hand, it is more natural to dynamically assign PUCCH resource for ACK for UL SPS release based on the minimum CCE of the corresponding PDCCH, similar to dynamic DL scheduling.
2.2 Current Specification
SR transmission in the current specification is based on PUCCH format 1. Its interaction with other UL channels is listed below (where ‘x’ denotes “present”, and “o” denotes “present or not present”, and the presence of SR means positive SR) (see [2] for more details):
Table 1 Summary of Current Specification Regarding SR Transmission

	Conf #
	Data
	CQI
	ACK
	SR
	SRS
	Comments

	2
	 
	 
	 
	x
	 
	SR alone sent on PUCCH resources for SR (L3 configured)

	3
	 
	 
	 
	x
	x
	Considered as a "misconfiguration", hence SRS is dropped unless shortened PUCCH format 1/1a/1b is configured. In this case, SR is transmitted with shortened PUCCH format 1 and SRS is transmitted normally. 

	6
	 
	 
	x
	x
	 
	Both transmitted using PUCCH resources for SR modulated by ACK 1-2bits (B/QPSK).

	7
	 
	 
	x
	x
	x
	Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b is configured. If SRS transmission is dropped, SR and ACK are transmitted according to configuration 6. If SRS transmission is not dropped, SR and ACK are transmitted using PUCCH resources for SR modulated by ACK 1-2bits (B/QPSK) with a shortened PUCCH format 1a/1b, and SRS is transmitted normally.

	10
	 
	x
	 
	x
	 
	Considered as a "misconfiguration", hence CQI is dropped. 

	11
	 
	x
	 
	x
	x
	Based on configuration 3, SRS transmission is dropped unless shortened PUCCH format 1/1a/1b is configured. If SRS transmission is dropped, SR and CQI are transmitted according to configuration 10 i.e. CQI is also dropped, and hence, only SR is transmitted. If SRS transmission is not dropped, CQI is dropped, SR is transmitted using shortened PUCCH format 1 and SRS is transmitted normally. 

	14
	 
	x
	x
	x
	 
	Based on configuration 10, CQI transmission is dropped, and ACK and SR are transmitted according to configuration 6. 

	18
	x
	o 
	 o
	x
	 o
	PUSCH resources used. Not explicitly decided in RAN1 but RAN2 has decided that the scheduling request would be sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence Drop aperiodic CQI; SR is transmitted according to configuration 2


2.3 Proposed Solution for ACK Transmission for UL SPS Release
Based on the above discussion, it seems natural to treat the ACK transmission for UL SPS release similarly to the SR transmission. That is, the same physical channels and modulation, multiplexing and channel coding, and physical layer procedures for SR can be similarly used by ACK transmission for UL SPS release. 

To be more specific,  

· Timing Relationship: The timing relationship between UL SPS release order via PDCCH and the transmission of the corresponding ACK is the same as DL PDSCH vs. its corresponding A/N.

· PUCCH Resource: ACK for UL SPS release is derived similarly as the dynamically scheduled PDSCH, i.e., based on the first CCE, denoted by 
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· At subframe n:

· Case 1 (see Table 1, Conf #2): if only ACK for UL SPS release, transmit it using PUCCH format 1 using PUCCH resource index 
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· Case 2 (see Table 1, Conf #6): if ACK for UL SPS release + ACK/NAK for DL transmission, transmit DL ACK/NAK on PUCCH resource using PUCCH index 
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· Similarly, for all other cases as listed in Table 1 (Conf #3, 7, 10, 11, 14 18), replace SR by ACK for UL SPS release using PUCCH resource index  
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Thus, by treating ACK for UL SPS release similarly as SR, instead of treating it the same as ACK for DL data transmission, one can readily utilize the existing rules defined for SR, without the need to design new rules handling A/N transmission, especially for the TDD case.

Now we need to address the issue of collision between SR and ACK for UL SPS release, i.e., when subframe n is also a SR transmission instance for the UE. There are two alternatives in defining the collision:
· A1: the collision happens as long as subframe n is configured as the SR transmission instance

· A2: the collision happens only if a positive SR is transmitted at subframe n
For simplicity, A1 is preferred.

When collision happens, if there is no PUSCH transmission, we have two alternatives:

· B1: drop ACK transmission for UL SPS release, or
· B2: drop SR transmission
When collision happens, and if there is PUSCH transmission, we have three alternatives:

· C1: drop the ACK transmission for UL SPS release, but transmit SR as a MAC PDU, or,

· C2: drop SR, but transmit ACK for UL SPS release as a MAC PDU, or,

· C3: transmit both as a MAC PDU

For simplicity, B1 and C1 are preferred.

By having A1, B1, and C1, a UE will never transmit SR and ACK for UL SPS release at the same time. That is, transmissions of SR and ACK for UL SPS release are mutually orthogonal in time. From the eNB perspective, there is only either a potential SR transmission or a potential ACK transmission for UL SPS release (or none of them) at any subframe. As a result, the same detection algorithm for SR at the eNB can be similarly re-used for the detection of ACK for UL SPS release. 
3
Conclusions
In this contribution, we discuss how to accommodate ACK transmission for UL SPS release. We propose to treat it the same as SR transmission which can readily utilize the existing rules defined for SR, without the need to design new rules handling A/N transmission, especially for the TDD case. To be more specific, the UE shall do the following regarding ACK transmission for UL SPS release:

· If colliding with SR transmission instance, no ACK transmission for UL SPS release

· Otherwise, the same physical channels and modulation, multiplexing and channel coding, and physical layer procedures for SR shall be used by ACK transmission for UL SPS release, except that the PUCCH resource is derived based on the first CCE of the corresponding PDCCH
The corresponding CR to 36.213 is attached.
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