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1. Introduction

In this paper, we propose followings:

- To clarify the range of timing offset

- To capture the various timing issue including the agreement on the random access procedure.

2. Basic DL/UL timing definitions 
In RAN1#51 meeting, DL/UL HARQ operation timings are agreed based on the assumption of RTT ( 0.67ms [1]. 
Section 8.1 of TS36.211 have following:

8.1
Uplink-downlink frame timing
Transmission of the uplink radio frame number 
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 seconds before the start of the corresponding downlink radio frame at the UE, where 
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] for TDD. Note that not all slots in a radio frame may be transmitted. One example hereof is TDD, where only a subset of the slots in a radio frame is transmitted.
Therefore we propose to clarify the range of NTA .

We think NTA,min and NTA,max values should be defined in RAN1 specification because RAN2 specification would only specify the timing offset range indicated by Random Access Response. In addition, RAN1 specification needs to clarify what is UE behaviour when UE reaches NTA,min or NTA,max according to MAC control element, which indicate relative to the current timing. We propose to saturate to the value of NTA,min and NTA,max if uplink/downlink timing reaches these values. This guarantees valid processing time for eNB/UE and to make common knowledge on uplink/downlink subframe timing relationship between UE and eNB. Figure 1 illustrates this radio frame timing definition.
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Figure 1  Illustration of radio frame timing definition
We think NTA,max is clear as 20490 (NTA,max (Ts ( 0.67ms) according to past RAN1 agreement. For NTA,min value, we see two possibilities. One is zero and the other is -512 (NTA,max (Ts ( -16.67us).
Figure 2 illustrates the motivation we consider -16.67 us as a possible value for NTA,min (Ts. As shown in the figure 1, UE’s transmission timing may be delayed by up to the CP length depending on where within the CP the the UE/eNB receiver puts reference timing when there is no considerable propagation delay. Therefore, extended CP length could be as minimum value for NTA,min (Ts. The other possibility is UE/eNB should always correctly assign the first detected path in time. In this case, no need of minus value of NTA,min .We would like to invite the discussion of RAN1 on this aspect.
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Figure 2  Illustration of minimum NTA value
3. Other timing relationships

We propose following modification on timing relations.
· PDCCH to PDSCH transmission timing (not yet defined in 36.213. This is discussed in RAN1 reflector before the meeting)

· “The UE shall upon detection of a PDCCH with DCI format 1, 1A, 1B, 1C or 2 intended for the UE in a subframe, decode the corresponding PDSCH in the same subframe.”
· PUCCH power control (not yet defined in 36.213)

·  “
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· RACH timing: response to Msg2 reception (shall be defined in 36.213 according to the request from RAN2)

·  In case 1 (PDCCH with RA-RNTI is not detected): 
“UE shall be able to transmit random access preamble in subframe n+4 if UE does not receive PDCCH with corresponding RA-RNTI in subframe n, and if the higher layer requests to transmit the random access preamble.” 
· In case 2 (Msg2 to the other preambles is decoded): 
“UE shall be able to transmit random access preamble in subframe n+5 if UE receives Random Access Response but the higher layers don't find Random Access Response corresponds to the UE’s transmitted preamble index in subframe n, and if the higher layer requests to transmit the random access preamble.”
· In case 3 (Msg2 is decoded and Msg3 will be transmitted): 
“UE shall transmit corresponding PUSCH in subframe n+6 if UE receives Random Access Response and the higher layers find the Random Access Response corresponds to the UE’s transmitted preamble index in subframe n.”
· DL data arrival PDCCH to RACH preamble transmission timing (not yet defined in 36.213)
·  “The UE shall upon reception of PDCCH indicating downlink data arrival in subframe n, transmit random access preamble in subframe n+k, where k is an integer such that k(6 and the uplink subframe n+k includes RACH resource.”
4. Conclusion
In this paper, we proposed followings:

- To clarify the range of timing offset

- To capture the various timing issue including the agreement on the random access procedure.

We suggest having decisions and making corresponding CR and LS to RAN2 (if necessary).
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