3GPP TSG RAN WG1 Meeting #86	R1-166129
Gothenburg, Sweden, August 22-26, 2016

Agenda Item:	7.2.7.1
Source:	Huawei, HiSilicon
Title:	Details on timing advance for SRS on TDD CCs without PUSCH
Document for:	Discussion and decision

Introduction
In RAN1 #85 meeting, a set of agreements regarding SRS switching between LTE component carriers were reached regarding to timing advance acquirement on the component carriers (CCs) without PUSCH [1]:
· Support non-contention based PRACH transmission over SRS Scell without PUSCH
· Re-using existing procedure
· Timing advance commands are supported for SRS Scell without PUSCH
· Re-using existing procedure
In this contribution, timing advance for SRS transmission on TDD CCs without PUSCH is discussed.
Options for timing advance for SRS on TDD CCs without PUSCH
A UE may have more TDD CCs with PDSCH than TDD CCs with PUSCH. With proper network configurations and indications, UE can perform switching to any TDD CC and transmit SRS on that CC. One problem that needs to be resolved is the timing advance (TA) of the transmission, as the UE may not have acquired the TA on the CC. 
When there is no CC in the TAG supporting PUSCH, one need to introduce RACH on one of the CCs in the TAG. This requires standards changes including the following. 
· Configuration aspect: 
Firstly, the standards should allow a UE to be configured with RACH on more CCs than its UL CA capability, but on those CCs, no PUSCH is configured. Pre-configuration of RACH information on one or more of those carriers (including information on RACH transmission resource, preamble code group, etc.) and employing PDCCH on some DL CC to trigger the transmission of preamble code in these pre-configured resources of the switched-to carrier could be considered. There are two alternatives as follows.
· Alt1: Design a specific RACH group, i.e., preamble codes are formulated as a specific SRS detection oriented group for non-contention based RACH;
· Alt2: RACH resource of different UE for specific SRS detection oriented RACH at this switched-to carrier could be configured as multiple different resource;
· This alternative does not rely on preamble code differentiation. 
The RACH information configuration could be via RRC signaling notification. The signaling may involve the RACH transmission resource configuration and preamble code as well as the carrier/cell index for receiving RACH response. 
For the RACH configured on TDD CCs without PUSCH, the UE needs to perform carrier switching. The switching-from CC needs to be specified, in RRC configuration for RACH or in DCI for triggering the RACH.
· Collision handling aspect: 
Secondly, the configured resources for RACH should be in subframes allowing UL transmissions (UpPTS or UL subframes). Furthermore, collision between RACH on a PUSCH-less CC and other UL transmission on another CC may occur in case that these UL transmissions exceed the UE UL capability, and hence collision handling for the newly introduced RACH needs to be provided. It is desired that newly introduced RACH is following the same rule as normal RACH transmission when compared to other normal transmissions with respect to the priority to transmit or drop, while being of lower priority than normal RACH transmission. The priority rule could refer to the scheme proposed in [3].
· Enhancements/simplifications: 
Thirdly, this RACH should be non-contention based and may be optimized for the simplified purpose of acquiring TA on a PUSCH-less carrier. Consequently, in RACH response, there may be no requirement of other information except for a TA value. To reduce DCI overhead, the TA could be simplified as a relative value compared with the current TA value of switching-from carrier. Optionally, the power adjustment offset [4] could be included in the random access response for SRS power control on the switching-to carrier. The random access response could be via message 2 or a newly defined MAC CE. The transmission of message 2 or the newly defined MAC CE could be either in the switching-from carrier or in the switched-to carrier as cross carrier informing. One example is that CC 1 is switching-from carrier while CC 2 is switched-to carrier. The new RACH transmission could be configured and/or indicated in CC 1, and the message 1 is sent in CC 2 followed by message 2 response in CC 1 or CC 2. 
· RACH format aspect: 
Fourthly, considering carrier switching time of possibly a few of symbol durations, the shortened RACH preamble format 4 could be used. The shortened RACH may be shifted to earlier symbols in UpPTS if the switching time is nonzero so that the next subframe would not be affected. Other RACH formats, if the switching times plus transmission time can be fit into a subframe, can also be supported.
· TA commands for SRS on TDD CCs without PUSCH: 
Fifthly, TA adjustment via TA MAC CE can be done based on SRS transmissions. The current support can be used as a baseline. Cross-carrier indication for TA commands may need to be supported. For example, the TA command may be carried on CC1 though it is to be applied for CC2.
In a conclusion, we have the following proposal:
Proposal: For the TA for SRS transmission on a CC within a TAG without PUSCH in the TAG, in order to introduce non-contention based RACH and TA command on a CC within the TAG:
· Configure non-contention-based RACH on a PUSCH-less CC, with new configurations (e.g., establish a specific preamble code group, configure multiple different RACH resources, as well as specify the switching-from/switched-to carrier);
· RAR simplification and enhancements (e.g., by employing the relative TA value and adding the power adjustment offset optionally);
· Allow cross-carrier triggering, cross-carrier response, and cross-carrier TA command;
· Use shortened RACH format 4;
-     Reuse the collision handling rule as normal RACH.
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In this contribution, timing advance for SRS on TDD CCs without PUSCH is discussed. We have the following proposal:
Proposal: For the TA for SRS transmission on a CC within a TAG without PUSCH in the TAG, in order to introduce non-contention based RACH and TA command on a CC within the TAG:
· Configure non-contention-based RACH on a PUSCH-less CC, with new configurations (e.g., establish a specific preamble code group, configure multiple different RACH resources, as well as specify the switching-from/switched-to carrier);
· RAR simplification and enhancements (e.g., by employing the relative TA value and adding the power adjustment offset optionally);
· Allow cross-carrier triggering, cross-carrier response, and cross-carrier TA command;
· Use shortened RACH format 4;
-     Reuse the collision handling rule as normal RACH.
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