3GPP TSG RAN WG2 Meeting #79bis
  R2-124880
Bratislava, Slovakia, 8 - 12 October 2012

Agenda item:
7.8
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title: 
Power saving with fast release of CSI\SRS 
Document for:
Discussion

1. Introduction
In RAN2#79 meeting, a method for achieving additional power saving while in long DRX was discussed in [R2-123438/R2-123443]. To stop UL transmission when there is no data communication for a long time, a TAT expiry MAC CE was presented in []. Even though, some discussion took place in the last RAN2 meeting, no decision was made. In this contribution we present our views on this topic.

2 Discussion
The method presented in [] is based on the assumption that the network is able to determine the UE’s inactivity therefore the network may command the UE to stop TAT timer. The force expiry of TAT timer results in the UE releasing allocated PUCCH/SRS resources hence stop UL transmission. According to the current specification, resource used for periodic PUCCH/SRS is configured by the network via RRC signaling. Allocated PUCCH/SRS resources can be released by the network via RRC signaling. The proposal presented in [] provides another mechanism of releasing PUCCH/SRS resources based on MAC signaling. If PUCCH/SRS transmission is required, the network requires to re-configure the resources via RRC. Only difference in the proposed method and the existing mechanism is the MAC signaling vs RRC signaling. 
During the discussion it was appreciated that TAT expiry MAC CE could be reformulated as a command for suspension/resumption of TAT. In other words, TAT suspension MAC CE commands the UE to stop transmission of PUCCH/SRS while TAT resumption MAC CE commands the UE to resume the transmission of PUCCH/SRS. In this method, the PUCCH/SRS configuration is kept at the UE. To resume the PUCCH/SRS transmission, the network is required to transmit not only the command for resumption but also TA MAC CE as the UE may not know whether the UE is out of synch. 

Even though the discussion was started from TAT expiry, the main objective of the discussion is to allow a method for network control of PUCCH/SRS transmission while in long DRX. Therefore, we don’t see the need for linking PUCCH/SRS transmission to TAT. If the TAT is kept running, it could be used to decide on the synchronization status of the UE. Also, it may not require to receive TA MAC CE for the resumption of the PUCCH/SRS transmission.

Proposal 1: If MAC signaling is considered for suspension/resumption of PUCCH/SRS transmission, such a mechanism should be independent of Timing Advanced procedure. 
PUCCH (eg: CSI, D-SR, ACK/NACK) and SRS resources are used for different purposes. CSI is mainly related to DL transmission feedback such as CQI etc and SRS is used for channel estimation for UL scheduling. In addition, the periodicity of  SRS transmission and CSI transmission may not be the same in practice. For example, SRS periodicity may be configured larger than CSI periodicity. In this scenario, the CSI transmission suspension would be sufficient to achieve the battery saving meanwhile allowing the SRS transmission which is used for UL channel estimate. It is beneficial to control the release of CSI and SRS resources separately.
Proposal 2: CSI and SRS reporting are used at the network for different purposes. It is beneficial to control the transmission of CSI and SRS independently.

As per the agreement from last meeting [R2-124273], the UE shall apply the TA command received from the network even when the TAT is not running. If the UE has UL data for transmission while TAT is not running, the UE is required to initiate RACH procedure to gain synchronization to the network. Similarly, the UE behavior upon arrival of UL data for transmission while PUCCH transmission is suspended needs to be specified.  If the TAT is kept running as per the observation 1, the UE is aware of synchronization status to the network. If the TAT is expired, the UE is required to release PUCCH/SRS as currently specified. The UE is required to access on RACH upon the UL data arrival. 

The UE perfumes transmission on D-SR only when there is need for UL transmission while no UL grant is available. Therefore, it is not necessary to release or suspend D-SR resources while no data as it would not create any D-SR transmission. If UL data arrived while CSI/SRS transmission is suspended, the UE shall performs the scheduling request on D-SR. the network may resume the CSI/SRS transmission upon the reception of D-SR. 
Proposal 3: D-SR transmission should not be suspended. The UE should request UL resources via D-SR upon arrival on UL data at the UE. 

We only see benefit (possible UE power saving) of MAC signaling for controlling the CSI and SRS transmission. Therefore, MAC CE for suspension/resumption of CSI/SRS could be designed as shown in Figure 1. Ci and Si refer to control of  CSI and SRS transmission for cell with the Timing Advance group i. The Ci field is set to “1” to indicate the user to suspend CSI transmission while set to “0” indicates the user to resume the CSI transmission. The Si field is set to “1” to indicate the user to suspend SRS transmission while is set to “0” to resume the transmission. 
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Figure 1  CSI\SRS suspension/resumption MAC Control Element

3 Conclusion 
This contribution discusses possible MAC signalling for network control of CSI and SRS transmission. The proposed mechanism provides a method for network to control the CSI/ SRS transmission independently from timing advanced procedure. The following proposals are made:

Proposal 1: If MAC signaling is considered for suspension/resumption of PUCCH/SRS transmission, such a mechanism should be independent of Timing Advanced procedure. 
Proposal 2: CSI and SRS reporting are used at the network for different purposes. It is beneficial to control the transmission of CSI and SRS independently.

Proposal 3: D-SR transmission should not be suspended. The UE should request UL resources via D-SR upon arrival on UL data at the UE. 

Annex A: text proposal for proposed method

6.1.3.x   CSI\SRS suspension/resumption  command  MAC Control Element 
The CSI/SRS suspension/resumption Command  MAC Control Element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a fixed size and consists of a single octet containing four C fields and four S-fields defined as follows (figure 6.1.3.x-1).

· Ci/Si: If there is an SCell configured with SecTA-GroupId-r11 i as specified in [8], this field indicates suspend or resume of  CSI/SRS resources for SCell configured with SecTA-GroupId-r11 i, else the UE shall ignore the Ci/Si field. C0/S0 refers to suspend or resume of CSI/SRS resources for cell with the Primary Timing Advance group. If Ci field is set to “1” to indicate the user shall suspend the periodic CSI transmission and the Si field is set to “1” to indicate the user shall suspend the periodic SRS transmission. If Ci /Si field is set to “0”  and the Ci /Si field is set to “0” in the last  CSI/SRS suspension /resumption MAC CE ,the UE shall ignore the Ci/Si field. . If Ci /Si field is set to “0”  and the Ci /Si field is set to “1” in the last  CSI/SRS suspension /resumption MAC CE, it is  to indicate  the user will resume the periodic CSI/SRS transmission 

· 
[image: image2.emf]Oct 1 C

2

C

3

C

1

C

0

S

3

S

2

S

1

S

0


Figure 6.1.3.x-1: CSI\SRS suspension/resumption MAC Control Element
6.2
Formats and parameters

6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	 CSI\SRS suspension/resumption

	11011
	Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11000
	Reserved

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Table 6.2.1-3 Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.
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