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1 Introduction

In recent RAN4 meetings, the initial transmit timing requirements were widely discussed [1]-[4]. In last RAN4 meeting, some initial progress was achieved on this topic, a wayforward document was also approved in [5]. The corresponding contents of the WF are
1. For the requirements (Clause 7.1, 36.133) 
· Necessity of additional requirements to set upper limit(s) of UL transmit timing change for Rel-12 specification will further be investigated and checked for the following cases separately.
· For the first transmission in a DRX cycle for PUCCH, PUSCH or  SRS. 
· For PRACH transmission case.
2. For the corresponding test conditions (Clause A.7.1, 36.133) 
· In case, the requirements in Rel-12 is updated, introducing corresponding test criteria and its test condition will be considered.
· Changes proposed in R4-135236 [2] will further be reviewed whether it is sensible change taking into account foreseen impact to the existing UE designs.
· If it is clarified as sensible and depends on foreseen impact to the existing UE designs as well as to the RAN5 test specs, following options will be considered:
· Option 1: it could be applied from Rel-8 and onwards.
· Option 2: it could be applied from later release, e.g., Rel-10.
According to this WF, some important issues need to be discussed in details.
· The requirements of transmit timing in Rel-12 (checking for the DRX case)

· The corresponding test case of transmit timing (From which release, a new test case is added or the test case needs updating)
In this contribution, we focus on the first issue, i.e., how to define the requirements of transmit timing in Rel-12, and give our analysis and views on this topic. Based on the analysis, a text proposal is given in the final part of this paper.
2 Discussions
In this section, we give our views on transmit timing in DRX. 
First of all, in [1], the transmit timing accuracy needs to be changed caused from the Tq, it stated that:

The maximum aggregate adjustment rate in the third bullet was derived from the similar requirement in UMTS specification and its baseline analysis assumed UE speed of 350km/h.

The description of third bullet of the Tq is:

The maximum aggregate adjustment rate shall be Tq per 200ms.
However, based on the common understanding for 36.133, The Tq is valid and the UE shall follow the Tq rules only when the UE is not received the TA common. In 36.133, it stated that:

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall 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.
The clause 7.3 is the timing advance requirements. If the UE is in high mobility state in actual system, we do believe that, the networks shall send the new TA command to UE for following the timing of the eNB side in time, which is not related to the Tq adjusting behaviour. Therefore, based on this analysis, our observation is:

Observation 1: If the UE is in high mobility state in actual system, e.g., 350km/h, the networks shall send the TA command to UE for following the timing of eNB side in time, and at that time, the transmit timing is not followed the Tq rules as stated in 36.133 for the non-DRX scenario.
For the first transmission in DRX cycle of PUSCH, PUCCH, SRS or PRACH, currently, the core requirement doesn’t cover this scenario. In last RAN4 meeting, contribution [4] provided some original concept on this core requirement, i.e.,
In [4], it declared that considering the minimum size of a normal cyclic prefix (CP) of 4.7us, it is not necessary to specify the upper limit too precisely but more simpler restriction would still work. Looking at the current test conditions specified in A.7.1, the upper limit of 3.0us would be a good number which covers the current test conditions allowing 64Ts+Te (=2.86us, for CBW of 1.4MHz case) and corresponds to 64% of a normal CP. Therefore, the 3us is proposed as the maximum UE’s capability for transmit timing adjustment.
Basically, we agree with the analysis for transmit timing requirement, and we also do believe that UE can not adjust the transmit timing within a normal CP at once adjustment. The requirement that ‘When the timing change of downlink is less than or equal to [3us], the UE initial transmission timing error shall be less than or equal to (Te.’ is reasonable.
However, when transmit timing change of downlink is more than [3us], it’s not reasonable to give the constraints for the UE’s behavior that, UE can NOT change the transmission timing. From our understanding, UE’s behavior is most likely to change the transmit timing, also. But there is a risk for UE to also follow the requirement that “the transmission timing error shall be less than or equal to (Te”, due to the estimation error from the UE’s side. Therefore, two options may be considered:
· Option 1: Define a relaxed requirement for the case when transmit timing change of downlink is more than [3us];

· Option 2: Not to specify the requirement and UE’s behavior for the case when transmit timing change of downlink is more than [3us];
Regarding the two options, from Huawei’s perspective, we prefer option 2. Since for option 1, there is a lot of work to evaluate how to define the relaxed requirement. Moreover, from Rel-8 to Rel-11, there is no such requirement to cover the case of downlink transmit timing change is more than [3us], it is suitable to not to define it.
Based on the analysis, the following proposals are given:
Proposal 1: It is reasonable to update transmit timing requirement in Rel-12.

Proposal 2: For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink is less than or equal to [3us], the UE initial transmission timing error shall be less than or equal to (Te.

Proposal 3: For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink is more than [3us], not to specify the requirement and UE’s behavior for the case when transmit timing change of downlink is more than [3us].
3 Conclusion
In this contribution, we give our analysis on the initial transmit timing requirement in Rel-12. The following proposals are given:
Proposal 1: It is reasonable to update transmit timing requirement in Rel-12.

Proposal 2: For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink is less than or equal to [3us], the UE initial transmission timing error shall be less than or equal to (Te.

Proposal 3: For the case of first transmission in DRX for PUSCH, PUCCH, SRS and PRACH, when the timing change of downlink is more than [3us], not to specify the requirement and UE’s behavior for the case when transmit timing change of downlink is more than [3us].
Based on the proposals, the corresponding text proposal is given in section 5.
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5 Text Proposal
7.1.2
Requirements
In case the amount of the timing change in the downlink is less than or equal to [3us], 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 cycle 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.

































































































































































































































































































































7.1.2	Requirements


In case the amount of the timing change in the downlink is less than or equal to 3us, Tthe 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. If the amount of the timing change in the downlink is more than 3us, the UE initial transmission timing shall not be changed. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission.
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