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Introduction
This paper provides a text proposal to TR 38.804 on Random Access Procedure.
Text Proposal
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc460841966]9	Initial access
Editor’s note: intended to capture both tight interworking and standalone aspects.
[bookmark: _Toc460841967]9.1	Cell selection
Editor’s note: intended to capture cell selection mechanism for NR.

[bookmark: _Toc460841968]9.2	Random Access Procedure
For NR, both the LTE four-step Random Access (RA) procedure and a two-step RA are studied. The four-step RA is depicted in Figure 9.2-1. In this procedure, one of the main usage of the first two messages is to obtain UL time alignment for the UE. In many situations, e.g. in small cells or for stationary UEs, this may not be needed since either a TA equal to 0 will be sufficient (small cells) or a stored TA value from the last RA could serve also for the current RA (in case of a stationary UE). 
[image: ]
Figure 9.2-1. Four-step Random Access procedure.
In the two-step Random Access procedure the preamble and a message corresponding to Message 3 in the four-step RA are transmitted in the same subframe or possibly in consecutive subframes (at least in the same burst). The Msg3 part is sent on a resource, corresponding to the specific preamble. This means that both the preamble and the Msg3 face contention. However, one could consider tying non-colliding time/frequency resources to different preambles. As a consequence, typically either both Msg1 and Msg3 succeed or both collide. The eNB will respond with a TA (which by assumption should not be needed or just give very minor updates) and a Msg4 for contention resolution upon successful reception of the preamble and Msg3. The preamble can also be used to aid the channel estimation for Msg3. The two-step procedure is illustrated in Figure 9.2-2. Due to the reduced message exchange, the latency of the two-step procedure is much less than for the four step procedure.
[image: ]
Figure 9.2-2. Two-step Random Access procedure
Large cells typically require the four-step RA since the TA value is unknown. However, the two-step RA would work for stationary UEs who can reuse their TA value. Support for both four-step and two-step RA would be useful in larger cells where there are stationary UEs. In case both four-step and two-step RA is supported in a cell, they could use separate preamble groups, to facilitate for the eNB to determine if the UE is asking for a two-step RA or a four-step RA.
Contention resolution may fail for either preamble or Msg3 (and data in case sent with Msg3) or both. If only the preamble can be detected but not Msg3, a fall back to four-step RA would be possible. In this case the eNB responds with a Msg2 (RAR) containing a grant for Msg3 as a response to the received preamble. The UE then continues as in the normal four-step procedure, i.e. UE sends a new Msg3 followed by a Msg4 from the eNB resolving the contention. This is illustrated in Figure 9.2-3. In case only the preamble collides but the Msg3 is decoded, there should be no problem, since contention resolution can be done only based on Msg3 (and Msg4).
[image: ]
Figure 9.2-3. Fallback to four-step RA following collision in Msg 3.


Editor’s note: intended to capture RA procedure for NR.
[bookmark: _GoBack]
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