3GPP TSG-RAN WG4 Meeting #80bis
R4-167647
Ljubljana, Slovenia, 10 - 14 October 2016
Agenda Item:
8.26.4
Source: 


Ericsson

Title: 



Interruption requirements for mobility enhancements
Document for:
Discussion
1 Introduction
Previously RAN4 has discussed and responded to liaision statements from RAN2 about mobility enhancements which are being considered in RAN2 – on RACHless handover and on make before break handover. In parallel, RAN2 has continued to work on the feature, and some important agreemenmts on mobility enhancements from RAN2#95 are
	RACHless handover

Agreements:

1
The asynchronous RACH-less solution is excluded.

2
Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered.

Make before break handover

Agreements:

1.
The “make before break handover solution” means the UE continues downlink and uplink with the source cell until the UE performs the first transmission through PUSCH or PRACH to the target eNB.

2.
The solution is applicable for intra frequency handover and SCG change. Inter frequency case is FFS.




In this contribuition we discuss impacts on RAN4 handover requirements in 36.133 secion 7.1.2 (UE transmit timing)
2 Discussion

Currently, RAN4 has different requirements for first transmissions of uplink sigmals ((Te) and subsequent transmissions where the UE timing changes should follow a minimum/maximum aggregated rate and requirements on individual steps (TQ) in response to downlink timing changes, except when a timing advance command is applied.
	The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle, or the first transmission in a repetition period (R>1) for PUCCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.

Table 7.1.2-1: Te Timing Error Limit
Downlink Bandwidth (MHz)

Te_
1.4
24*TS
≥3
12*TS
Note:
TS is the basic timing unit defined in TS 36.211

Cat-M1 UEs configured with CEModeA shall follow the requirement Te defined for 1.4MHz in Table 7.1.2-1 regardless the downlink carrier bandwidth (Editor’s note: It is FFS for the Cat-M1 UEs configured with CEModeB).
When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied. 
When in a TAG the transmission timing error between the UE and the reference timing exceeds (Te, or in a sTAG the UE changes the downlink SCell for deriving the UE transmit timing for cells in the sTAG configured with one or two uplinks, the UE is required to adjust its timing to within (Te in that TAG, as long as,
-
the UE is configured with a pTAG and one or two sTAG, the transmission timing difference between TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment, or

-
the UE is configured with synchronous dual connectivity, the transmission timing difference between pTAG and psTAG does not exceed the maximum transmission timing difference (i.e., 35.21us) after such adjustment.
If the transmission timing difference after such adjustment is bigger than the maximum transmission timing difference UE may stop adjustment in this TAG. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing under the above mentioned scenarios shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
Downlink Bandwidth (MHz)

Tq_
1.4
17.5*TS
3
9.5*TS
5
5.5*TS
(10
3.5*TS
Note: TS is the basic timing unit defined in TS 36.211

Cat-M1 UEs configured with CEModeA shall follow the requirement Tq defined for 1.4MHz in Table 7.1.2-2 regardless the downlink carrier bandwidth (Editor’s note: It is FFS for the Cat-M1 UEs configured with CEModeB).
When a repetition period is configured on the uplink, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period for which R>1.



Considering the RACHless handover procedure, RAN2 has decided that “Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered”. This means that the UE does not itself compute a new TA based on the difference in downlink timing, but should rather apply the existing TA (or TA=0) aftter the handover has occurred. Naturally, the new target cell becomes a reference for downlink timing after the HO. Since the transmission to the new cell could be considered as a first transmission, it needs to be clarified which requirements apply. In our understading, the UE should not instantaneously adjust its uplink timing to match the new DL reference in this case, in other words should apply the rules

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

immediately after the RACHless handover.

Proposal 1 : The UE follows rules on maximum magnitude of timing change, minimum aggregated adjustment rate and maximum aggregated adjustment rate on the first uplink transmission after RACHless handover

If this proposal is acceptable, it can be implemented with the following specification changes:

	The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle, or the first transmission in a repetition period (R>1) for PUCCH, PUSCH and SRS and it is not the first transmission after a RACHless handover or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.

Table 7.1.2-1: Te Timing Error Limit
Downlink Bandwidth (MHz)

Te_
1.4
24*TS
≥3
12*TS
Note:
TS is the basic timing unit defined in TS 36.211

Cat-M1 UEs configured with CEModeA shall follow the requirement Te defined for 1.4MHz in Table 7.1.2-1 regardless the downlink carrier bandwidth (Editor’s note: It is FFS for the Cat-M1 UEs configured with CEModeB).
When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission or it is the first transmission after a RACHless handover, the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied. 
When in a TAG the transmission timing error between the UE and the reference timing exceeds (Te, or in a sTAG the UE changes the downlink SCell for deriving the UE transmit timing for cells in the sTAG configured with one or two uplinks, the UE is required to adjust its timing to within (Te in that TAG, as long as,
-
the UE is configured with a pTAG and one or two sTAG, the transmission timing difference between TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment, or

-
the UE is configured with synchronous dual connectivity, the transmission timing difference between pTAG and psTAG does not exceed the maximum transmission timing difference (i.e., 35.21us) after such adjustment.
If the transmission timing difference after such adjustment is bigger than the maximum transmission timing difference UE may stop adjustment in this TAG. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing under the above mentioned scenarios shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
Downlink Bandwidth (MHz)

Tq_
1.4
17.5*TS
3
9.5*TS
5
5.5*TS
(10
3.5*TS
Note: TS is the basic timing unit defined in TS 36.211

Cat-M1 UEs configured with CEModeA shall follow the requirement Tq defined for 1.4MHz in Table 7.1.2-2 regardless the downlink carrier bandwidth (Editor’s note: It is FFS for the Cat-M1 UEs configured with CEModeB).
When a repetition period is configured on the uplink, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period for which R>1.



3 Conclusions
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