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1
Introduction
In the previous RAN1 meetings, n+ 3 short processing times was discussed and lots of agreements are achieved including the HARQ processing time, the feedback processing time and CSI report timing [1], [2] and [3]. In this document, the impact of short processing time on the timing RAR reception is discussed.
2
Analysis
In legacy LTE, the random access procedure takes two distinct types:

-
Contention based, mainly be applicable to initial access, RRC Connection Re-establishment procedure and UL data arrival etc.;

-
Non-contention based , mainly be applicable to handover, DL data arrival and obtaining timing advance alignment for a sTAG etc..

As listed above, the contention based four steps Random Access (RA) procedure is mainly applicable to initial access, RRC Connection Re-establishment procedure and UL data arrival etc. And one of the main usages of the first two messages is to obtain UL time alignment (TA) for the UE and to provide the UE a grant for Message 3. There is no stringent delay requirement on the Message 3. Hence, the timing between the grant in RAR and related uplink transmission reuse that in existing LTE .i.e. n+6. 
Proposal 1: for contention based RA procedure, reuse the timing between the grant in RAR and the related uplink transmission as in the existing LTE specifications .i.e. n+6.
On the other hand, SPT is used to reduce the latency of data transmission. And when the UE is not uplink synchronized or in the handover scenario, reduced the delay of RA procedure can also bring benefit of reducing the data transmission interruption. For example, during the handover scenario, the UE may receive the RAR one subframe in advance and the UE can synchronize to the target cell earlier.
Proposal 2: for CF (contention free) RA procedure, the timing between the grant in RAR and the related uplink transmission for the UE using SPT shall be reduced.

In current specification, the UE will receive the RAR response in the RAR window which starts at n+3 sbuframes where n is the subframe that the UE sent preamble and has length ra-ReponseWindowSize. When SPT is used, especially, in Non-contention based Random Access (RA) procedure the UE may start to receive the RAR at the subframe n+2. It may reduce the total latency by 1ms. Besides, the network is aware whether the UE supports SPT or not and can send dedicated preamble to the UE. This can work and brings benefits to reduce the latency for the RACH in RAN2. However, the DCI for RAR uses CSS, but the DCI for SPT uses USS. This is within the RAN1’s scope to discuss the search space. Therefore, it is proposed that:
Proposal 3: Send LS to RAN1 on the SPT impact on RAR reception timing and check whether the DCI for RAR can be sent in USS (draft in [4]).
3
Conclusions

In this document, we analyse the RAR reception and Msg3 sending timing, and the following observations and proposals are proposed that:
Proposal 1: for contention based RA procedure, the timing between the grant in RAR and related uplink transmission reuse that in existing LTE .i.e. n+6.
Proposal 2: for CF RA procedure, the timing between the grant in RAR and the related uplink transmission for using SPT UE shall be reduced.

Proposal 3: Send LS to RAN1 on the SPT impact on RAR reception timing and check whether the DCI for RAR can be sent in USS (draft in [4]).
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