
3GPP TSG-RAN WG2 Meeting #99
R2-1707784
Berlin, Germany, 21st – 25th August 2017   
Resubmission of R2-1706393

Source:
CATT 
Title:
Sync state in connected mode
Agenda Item:
10.2.1
Document for:
Discussion and Decisions
1 Introduction
In LTE, There are two sync states for connected UE: synchronized and non-synchronized state. Since this part is lack in stage-2 TS38.300, in this contribution we propose to add the corresponding section according to the UE sync state in connected mode to stage-2 TS38.300.
2 Discussion
For the UE stay in macro cell, in case of no data transmission for some time, it is possible for UE to lose UL sync with network, due to the potential UE movement. In UMTS, UE should be kept in sync with network in UL in connected mode, and in case of the UL synchronization lost UE should move to CELL-FACH state via RRC reconfiguration signalling. And in LTE, to simplify the RRC state and reduce the RRC signalling load, it is allowed for a UE to lose synchronisation to the network while in RRC_Connected state.  Hence, there are two sync states for the connected UE. For NR, it is reasonable to keep two sync states for connected UE, synchronized and non-synchronized state. 

· In synchronized state, UE is synchronized with network in uplink, and UL transmission on PUCCH/PUSCH/SRS is allowed;
· In non-synchronized state, before UE performs PUCCH/PUSCH/SRS transmission, RACH procedure should be initialized for UE to obtain UL synchronization to the network. 

Proposal 1: Confirm there are two sync state for connected UE in NR: synchronized and non- synchronized.   

When UE enters non-synchronized state, UL data transmission is not allowed.  In order to improve the resource efficiency, all dedicated uplink physical resources including UE dedicated SRS resource and PUCCH resource should be released. The same operation should be applied in NR. 

Proposal 2: For NR, when UE enters non-synchronized state, all dedicated uplink physical resources including the uplink dedicated SRS and PUCCH resource should be released.
In addition, It was agreed in RAN1 to keep the LTE multiple TAG concept and the framework [1], and agreed in RAN2 that one of the RACH trigger event is “DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"”,so although the detail timing advance calculation mechanism is still open for discussion, the NR multiple TA framework would be same as LTE. 

Proposal 3: reuse the LTE MTA framework for NR.   
And the corresponding stage-2 TP is provided in section 3, which is based on 36.300. 

3 Text proposal

9.2.X
Timing Advance

In RRC_CONNECTED, the gNB is responsible for maintaining the timing advance. Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC. In case of DC, a TAG only includes cells that are associated to the same CG and the maximum number of TAG is X.

For the PTAG the UE uses the PCell in MCG and the PSCell in SCG as timing reference. In a STAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.

In some cases (e.g. during DRX), the timing advance is not necessarily always maintained and the MAC sublayer knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink:

-
as long as the L1 is non-synchronised, uplink transmission can only take place on PRACH.

For a TAG, cases where the UL synchronisation status moves from "synchronised" to "non-synchronised" include:

-
Expiration of a timer specific to the TAG;

-
Non-synchronised handover.

The synchronisation status of the UE follows the synchronisation status of the PTAG of MCG. The synchronisation status of the UE w.r.t. SCG follows the synchronisation status of the PTAG of SCG. When the timer associated with PTAG is not running, the timer associated with an STAG in that CG shall not be running. Expiry of the timers associated with one CG does not affect the operation of the other CG.

The value of the timer associated to the PTAG of MCG is either UE specific and managed through dedicated signalling between the UE and the eNB, or cell specific and indicated via broadcast information. In both cases, the timer is normally restarted whenever a new timing advance is given by the eNB for the PTAG:

-
restarted to a UE specific value if any; or

-
restarted to a cell specific value otherwise.

The value of the timer associated to a PTAG of SCG and the value of a timer associated to an STAG of an MCG or an STAG of SCG are managed through dedicated signalling between the UE and the eNB, and the timers associated to these TAGs can be configured with different values. The timers of these TAGs are normally restarted whenever a new timing advance is given by the eNB for the corresponding TAG.

Upon DL data arrival or for positioning purpose, a dedicated signature on PRACH can be allocated by the eNB to the UE. When a dedicated signature on PRACH is allocated, the UE shall perform the corresponding random access procedure regardless of its L1 synchronisation status.

Timing advance updates are signalled by the eNB to the UE in MAC PDUs.

4 Conclusion

According to the analysis in section 2, it is proposed that:
Proposal 1: Confirm there are two sync state for connected UE in NR: synchronized and non- synchronized.   

Proposal 2: For NR, when UE enters non-synchronized state, all dedicated uplink physical resources including the uplink dedicated SRS and PUCCH resource should be released.
Proposal 3: reuse the LTE MTA framework for NR.   
Proposal 4: Propose to adopt the TP. 
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