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Discussion 
1 Introduction

Mandating CSI/SRS transmission during the uncertain period (i.e.4 subframes after Active Time) has been proposed several times. As indicated previously, the solution is not acceptable in UE power consumption point of view. 
There seem two problems if UE is allowed to not send CSI/SRS during uncertain period.

· ENB double decoding

· No CSI/SRS is reported during inactivityTimer is running if inactivityTimer is shorter than 5 ms
In this contribution, above issues are discussed to find other feasible solution. 
2 Discussion 
ENB double decoding
Double decoding problem is much more complex than it seems. Multiplexing options change depending on whether CSI/SRS is transmitted or not for virtually all kind of combined transmissions. For example, for a certain subframe during uncertain period, if SR is configured, AN is planned, periodic CQI is configured and type-0 SRS is configured (very unfortunate event, but still possible), depending on whether UE transmits CQI/SRS or not, PUCCH format for SR and AN could be quite different. ENB needs to do double decoding and even after double decoding, ENB may not be sure about HARQ AN because of lack of CRC on that signal.
The formats are affected by many configuration parameters like simultaneous PUCCH/PUSCH transmission, shorten PUCCH format, simultaneousAckNackandCQI, ackNackSRS-Simultaneous etc. It may not be possible to go through all the cases. Table 1 tries to list the possible double decoding cases when shorten format is configured, simultaneous PUCCH/PUSCH is not enabled etc.
	Case (possible collisions during uncertain period) 
	If CSI/SRS is transmitted 
	If CSI/SRS is not transmitted 
	Double decoding needed? 

	CSI + Data 
	Data (RMed) + CSI 
	Data 
	Yes 

	CSI + AN 
	CSI + AN (jointly coded) 
	AN 
	Yes 

	CSI+SR 
	SR (CSI dropped) 
	SR 
	No 

	CSI + Data + SR 
	Data (RMed) + CSI 
	Data 
	Yes 

	CSI + Data + AN 
	[CSI & Data Muxed] (RMed) + AN 
	Data (RMed) + AN 
	Yes 

	CSI + AN + SR 
	AN + SR 
	AN + SR 
	No 

	CSI + Data + AN + SR 
	[CSI & Data Muxed] (RMed) + AN 
	Data (RMed) + AN 
	Yes 

	SRS + Data 
	Data (RMed) + SRS 
	Data 
	Yes 

	SRS+ AN 
	[AN (shorten format) + SRS] or AN (normal format) 
	AN (shorten format) or AN (normal format)
	No 

	SRS+SR 
	[SR (shorten format) + SRS] or SR (normal format) 
	SR (shorten format) or SR (normal format)
	No 

	SRS + Data + SR 
	Data (RMed) + SRS 
	Data 
	Yes 

	SRS+ Data + AN 
	Data (RMed over AN/SRS) + AN + SRS 
	Data (RMed over AN) + AN 
	Yes 

	SRS + AN + SR 
	[AN + SR] (shorten format) + SRS or  [AN + SR] (normal format)
	[AN + SR] (shorten format) or [AN + SR] (normal format)
	No 

	SRS + Data + AN + SR 
	Data (RMed over AN/SRS) + AN + SRS 
	Data (RMed over AN) + AN 
	Yes 

	CSI + SRS + Data 
	Data (RMed over CSI/SRS) + CSI + SRS 
	Data (RMed over CSI) + CSI 
	Yes 

	CSI + SRS+ AN 
	AN (shorten format) + SRS or  AN  (normal format)
	AN (shorten format) or AN (normal format)
	No 

	CSI + SRS + SR 
	SR (shorten format) + SRS 
	SR (shorten format) 
	No 

	CSI + SRS+ Data + SR 
	Data (RMed over CSI/SRS) + CSI + SRS 
	Data (RMed over CSI) + CSI 
	Yes 

	CSI + SRS+ Data + AN 
	[CSI & Data Muxed] (RMed over AN/SRS) + AN + SRS 
	Data (RMed over AN) + AN 
	Yes 

	CSI + SRS + AN + SR 
	AN + SR (shorten format) + SRS 
	AN + SR (normal format) 
	Yes 

	CSI + SRS + Data + AN + SR 
	[CSI & Data Muxed] (RMed over AN/SRS) + AN + SRS 
	Data (RMed over AN) + AN 
	Yes 


RMed: rate matched, Muxed: multiplexed
Double decoding itself would be a burden for ENB processing. Moreover, ENB needs to pay extra caution to determine AN and SR based on the received energy level. Hence we agree it needs to be solved somehow. 
The problem occurs when below happens in a single subframe of uncertain period

· CQI/PMI/RI/PTI on PUCCH and/or type-0 SRS is configured in a subframe; and

· SR on PUCCH is triggered in the same subframe; and/or

· UL HARQ feedback is scheduled in the same subframe; and/or

· PUSCH is scheduled in the same subframe. 

Considering that SR/HARQ feedback/PUSCH transmission can be anticipated at least 4 subframes before, an acceptable solution would be to mandate UE to transmit CQI/PMI/RI/PTI on PUCCH and/or type-0 SRS in a subframe during uncertain period if SR on PUCCH and/or UL HARQ feedback and/or PUSCH is scheduled in the same subframe.
Proposal 1: Mandate UE behaviour as below; 
NOTE:
A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to 3. After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions is not applicable for subframes where onDurationTimer is running, SR on PUCCH and/or UL HARQ feedback and/or PUSCH is scheduled and is not applicable for subframes n-i to n.

No CSI/SRS reporting in case of short drx-inactivityTimer
drx-InactivityTimer has following value range;
[ psf1, psf2, psf3, psf4, psf5, psf6, psf8, psf10, psf20, psf30, psf40, psf50, psf60, psf80, psf100, psf200, psf300, psf500, psf750, psf1280, psf1920, psf2560, psf0-v1020]
Roughly speaking if drx-InactivityTimer is shorter than the uncertain period, UE is not required to transmit CSI/SRS when drx-InactivityTimeris running (according to yellow text). Whenever drx-InactivityTimer restarts due to reception of PDCCH indicating a new transmission, uncertain period also restarts. Hence if drx-InactivityTimer is shorter than uncertain period, UE is not required to transmit CSI/SRS during the whole data burst in the worst case.
	NOTE:
A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to 3. After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions is not applicable for subframes where onDurationTimer is running and is not applicable for subframes n-i to n.


One can argue that UE shall transmit CSI/SRS during n-i ~ n even when drx-InactivityTimer is shorter than the uncertain period according to the green text. In our understanding, the green text is applicable only when UE has expected the end of Active time long before (at least 4 subframes before). If drx-InactivityTimer is shorter than that, it is not the case.
The usage of very short drx-InactivityTimer would be limited. The reason to have short drx-InactivityTimer would be either because data traffic pattern is very sparse (so it is unlikely for new data occur after data burst) or because predictable short DRX pattern is required due to e.g. IDC support. For both cases, CSI/SRS could be provided during onDuration. 
Proposal 2: Not to introduce an additional solution to address no CSI/SRS problem.
3 Conclusion
Followings are proposed to disable suspension. 

Proposal 1: Mandate UE behaviour as below to address double decoding problem; 

NOTE:
A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to 3. After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions is not applicable for subframes where onDurationTimer is running, SR on PUCCH is configured and/or UL HARQ feedback is scheduled and/or PUSCH is scheduled and is not applicable for subframes n-i to n.

Proposal 2: Not to introduce an additional solution to address no CSI/SRS problem.
Draft CR to 36.321 are presented in [1]
Reference
[1]
R2-124688
CR to 36.321 on mandating CSI/SRS transmission during the uncertain period if CSI/SRS and other uplink transmissions collide

Samsung








































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





Page 4

