
3GPP TSG-RAN WG2 Meeting #103
R2-1811322
Gothenburg, Sweden, 20th - 24th August 2018
Agenda item:
6.2
Source: Samsung


Title: Timing for PDCCH Subframe Updation


Document for: Discussion and Decision
1. Introduction
The contribution discusses about the timing at which UE should update PDCCH subframe computation when activation/deactivation of a secondary cell is triggered.
2. Discussion

As per 36.321 specification, PDCCH-subframe definition is as follows:

	PDCCH-subframe: Refers to a subframe with PDCCH. This represents the union over PDCCH-subframes for all serving cells excluding cells configured with cross carrier scheduling for both uplink and downlink [8]; except if the UE is not capable of simultaneous reception and transmission in the aggregated cells where this instead represents the PDCCH-subframes of the SpCell.

-
For FDD serving cells, all subframes represent PDCCH-subframes, unless specified otherwise in this subclause.

-
For TDD serving cells, all downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8] of the cell represent PDCCH-subframes, unless specified otherwise in this subclause.

-
For serving cells operating according to Frame structure Type 3, all subframes represent PDCCH-subframes.

-
For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, all downlink subframes configured for RN communication with the E-UTRAN represent PDCCH-subframes.
-
For SC-PTM reception on an FDD cell, all subframes except MBSFN subframes represent PDCCH-subframes, unless specified otherwise in this subclause.

-
For SC-PTM reception on a TDD cell, all downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8] of the cell except MBSFN subframes represent PDCCH-subframes, unless specified otherwise in this subclause. 
-
For BL UE or UE in enhanced coverage, all subframes in which the UE is required to monitor MPDCCH represent PDCCH-subframes among all valid subframes regardless of whether the subframe is dropped, see subclause 9.1.5 of 3GPP TS 36.213 [2].


Based on this definition, and considering other relevant subclauses in the MAC specification, it is understood that serving cells in activated state are considered for the computation of PDCCH subframes ( UE should monitor PDCCH in PDCCH sub-frames as per Section 5.7, and UE monitors PDCCH only for activated serving cells).

Thus, the PDCCH subframe computation should be updated after the activation/deactivation of a serving cell is triggered.

Problem : 

Assume UE currently has only 1 active serving cell PCell where PCell is a TDD cell. While some DRX timers are running, SCell activation is triggered (where this SCell is a self-scheduled cell with a TDD config different from PCell). Before the activation event, for determing duration of timers defined in terms of psf (PDCCH subframes), UE considered only PCell. After the event, the PDCCH subframe computation should be updated to consider newly activated cell and timers should be adjusted. This updation should happen at the same time at UE/eNB. Because if there is mismatch between UE and eNB in this timing, then UE may not be in active time as eNB expects. 


For activation event:
a) If UE updates computation earlier than eNB, then UE may run timers for shorter duration than eNB, leading to data loss.
b) If UE updates computation later than eNB, then UE may run timers for longer duration than eNB, leading to wasteful power consumption

This requirement holds for deactivation event also (Say previously PCell + SCell was active, and later SCell deactivation is triggered).  

For deactivation event:
a) If UE updates computation later than eNB, then UE may run timers for shorter duration than eNB, leading to data loss.

b) If UE updates computation earlier than eNB, then UE may run timers for longer duration than eNB, leading to wasteful power consumption
The exact time at which the PDCCH subframe computation should be updated by UE/eNB to consider new cell is not clear in the current specification. As per Section 5.13 of 36.321, timings of all actions related to SCell activation/deactivation are derived from 36.213 Section 4.3. But in 36.213, timing for this action i.e updation of PDCCH subframe computation is not defined.
Solution:

Two solutions are proposed to address this issue: 

Solution 1)   Already running timers are not re-computed. UE (and eNB) continue using old PDCCH subframe computation for the timers which are running.

This solution is simple to implement. A note needs to be added in the specification to implement this option.

This solution addresses the already running timers, but if during the transition period of Scell activation/deactivation (which can go upto 34 ms as per 36.133), any timers are (re)started by UE (for CDRX operation on PCell or any other active serving cells) then this solution is not sufficient. Because due to lack of synchronization between UE and eNB, ambiguity exists about which cells need to be considered by UE for PDCCH subframe computation.

Hence solution 2 is proposed.
Solution 2)     Clearly define timing for the updation of PDCCH subframe computation 
In line with other actions related to SCell activation/deactivation , a timing should be defined for updation of PDCCH subframe also. This enables synchronization between UE and eNB. Section 5.13 in 36.321 needs to be updated to reflect this. Also, RAN1 needs to add information about timing for PDCCH subframe updation.

Proposal 1: Clarify in Section 5.13 of 36.321 that PDCCH subframe should be re-computed when activation/deactivation of a serving cell is triggered, and the timing is derived from 36.213.

Proposal 2: Send LS to RAN1 to add information about timing for PDCCH subframe updation in 36.213.

3. Conclusion

Proposal 1: Clarify in Section 5.13 of 36.321 that PDCCH subframe should be re-computed when activation/deactivation of a serving cell is triggered, and the timing is derived from 36.213.

Proposal 2: Send LS to RAN1 to add information about timing for PDCCH subframe updation in 36.213.
